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PREFACE. 


The  large  size  of  this  volume  on  Descriptive  Mineralogy,  exceeding  by  one-half 
the  corresponding  part  of  the  preceding  edition,  is  not  without  good  reason. 

In  the  first  place,  the  long  interval  of  fourteen  years  has  elapsed  since  the  last 
edition  was  published,  and  during  this  period  the  science  has  made  great  progress. 
Chemical  researches  have  been  carried  forward  in  connection  with  almost  every  spe- 
cies, and  analyses  have  been  largely  multiplied ;  and  it  is  the  plan  of  the  work  to  be 
complete  in  this  department,  so  far  as  to  include  all  analyses.  Crystallographio 
investigations  also  have  been  numerous  and  important.  Moreover,  the  number  of 
species  has  been  much  enlarged,  and  every  part  of  the  science  has  had  accessions  of 
facts. 

In  addition,  a  new  feature  has  been  given  the  work,  in  the  systematic  recognition 
and  description  of  the  varieties  of  species.  The  first  edition  of  this  Treatise,  that  of 
1837,  w^as  written  in  the  spirit  of  the  school  of  Mohs.  The  multitudes  of  subdivi- 
lions  into  subspecies,  varieties,  and  subvarieties,  based  largely  on  unimportant  cha- 
racters, which  had  encumbered  the  science  through  the  earlier  years  of  this  century, 
and  were  nearly  smothering  the  species,  were  thrown  almost  out  of  sight  by  Moiis, 
in  his  philosophic  purpose  to  give  prominence  and  precision  to  the  idea  of  the 
species.  Much  rubbish  was  cleared  away,  and  the  science  elevated  thereby ;  but 
much  that  was  necessary  to  a  full  comprehension  of  minerals  in  their  diversified 
-tates  was  lost  sight  of.  In  the  present  edition  an  endeavor  is  made  to  give  varieties 
their  true  place  ;  and  to  insure  greater  exactness  with  regard  to  them,  the  original 
locality  of  each  is  stated  with  the  description. 

Further,  the  work  has  received  another  new  feature  in  its  historical  synonymy. 
A  list  of  synonyms  has  hitherto  been  mainly  an  index  to  works  or  papers  on  the 
species,  and  often  without  any  regard  to  the  original  describer  or  description. 
IIausmann's  admirable  Handbuch  (1847)  is  partly  an  exception.  Leonhard's 
"Oryktognosie"  (1821,  1826),  following  the  method  of  Reuss  of  the  opening  cen- 
tury, contains  a  full  catalogue  of  references  to  publications  on  each  species ;  but  it 
fails  of  half  its  value  because  the  references  have  no  connection  in  any  way  with  the 
synonymy.  In  most  recent  works,  an  author  who  has  merely  adopted  a  name  is 
often  quoted  as  if  the  original  authority.  The  present  work  is  no  longer  open  to 
this  criticism.  As  now  issued,  the  first  author  and  first  place  of  publication  of  each 
species,  and' of  each  name  it  has  borne,  and  of  the  names  of  all  its  varieties,  are  stated 
in  chronological  order,  with  the  dates  of  all  pubHcations  cited  ;  and,  besides,  remarks 
are  added  in  the  text  when  the  subject  is  one  of  special  interest.  The  facts  and  con- 
clusions have  been  derived  in  almost  all  cases  from  the  study  of  the  original  works 
themselves ;  and  this  Treatise  has  become  thereby,  to  some  extent,  an  account  of 
ancient  as  well  as  modern  minerals.  These  historical  researches  added  a  third  to 
the  labor  of  preparing  the  edition  for  the  press,  thereby  delaying  the  publication  of 
the  Avork  about  a  year.  But  such  studies  are  endless,  especially  when  they  relate  to 
past  centuries,  and  the  work,  however  long  continued,  must  be  incomplete.  Aa 
an  example :  the  word  schorl^  which  figured  largely  in  the  mineralogy  of  the  last 
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century  and  the  earlier  part  of  the  present,  is  traced  by  some  writers  to  the  Swedish 
and  is  cited  from  Cronstedt  (1'758).  From  Dr.  Naumann,  of  Leipsic,  I  learnecj 
of  the  occurrence  of  the  word  in  the  Magnalia  Dei  of  Bruckmann  (1727).  Aftei| 
ward  I  found  it  in  Ercker's  Aula  Subterranea  (1595);  and  later  in  Gesner  oi 
Fossils  (1565),  and  in  the  Sarepta  of  Matthesius  (1562),  which  contains  a  detaile( 
description  of  it.  In  what  earlier  works  the  word  occurs,  and  what  was  its  origin 
are  among  the  questions  unanswered.     (See  further  p.  205.) 

The  introduction  of  formulas  on  the  basis  of  the  new  system  of  chemistry ,_  witl 
the  necessary  explanations,  constitutes  another  addition.  The  formulas,  it  will  b( 
observed,  while  in  principle  those  of  the  leaders  of  the  system,  have  some  peculia 
features,  serving  to  give  them  greater  compactness  on  the  page,  and  make  then 
more  easy  of  comparison,  and  bringing  out  well  the  unity  and  simplicity  of  typi 
among  inorganic  compounds. 

In  these  and  other  ways  the  volume  has  unavoidably  become  enlarged.  Not  i 
page,  and  scarcely  a  paragraph,  of  the  preceding  edition  remains  unaltered,  and  ful 
five-sixths  of  the  volume  have  been  printed  from  maimscript  copy.  I  may  here  add 
that,  notwithstanding  the  impaired  state  of  my  health,  this  manuscript — the  para 
graphs  on  the  pyrognostic  characters  excepted — was  almost  solely  in  the  handwri 
ting  of  the  author,  or  in  that  of  a  copyist  from  it.  Neither  the  consultation  oi 
original  authorities,  the  drawing  of  conclusions,  nor  the  putting  of  the  results  oi 
paper,  has  been  delegated  to  another.  And  being  now  but  half  way  between  th( 
fifties  and  sixties,  it  is  my  hope  that  the  future  will  afford  another  opportunity  fo 
similar  work. 

The  optical  qualities  of  minerals  have  been  but  briefly  stated,  and  in  general  fo 
those  species  alone  which  seemed  to  require  this  addition  to  their  distinctive  charac 
ters,  as  a  full  presentation  of  them  would  have  added  much  more  to  the  size  of  thi 
volume.  The  best  work  on  the  subject,  and  one  containing  many  original  observa 
tions,  is  the  excellent  Mineralogy  of  DesCloizeaux,  the  first  volume  of  which,  on  thi 
Silicates,  was  published  in  1862.  The  second,  unfortunately  for  the  science,  has  no 
yet  appeared.  Other  works  in  this  department  are  Brooke  &  Miller's  Mineralog; 
(1852) ;  Grailich's  Vienna  edition  of  Miller's  Crystallography  (1856),  and  his  owi 
Krystallographisch-optische  Untersuchungen  (18^8). 

In  classification,  the  general  system  remains  unaltered.  It  is  based  on  a  compre 
hensive  view  of  the  characters  of  minerals  as  species  in  the  inorganic  kingdom  ol 
nature,  the  preeminence  being  given  to  chemical,  the  next  place  to  crystallographic,  tin 
third  to  the  different  physical  characters.  The  author  believes  (after  having  trie( 
the  so-called  natural  history  system  of  Mohs  for  two  editions)  that  light  from  n< 
source  should  be  shut  out  where  the  relations  of  species  and  groups  m  nature  are  t< 
be  determined.  As  in  the  preceding  edition,  the  method  avoids  almost  entirely  th 
distinction,  in  most  cases  wrong,  founded  on  the  fact  of  the  base  in  oxygen  ternarie 
or  salts  being  in  the  protoxyd  state,  or  in  the  sesquioxyd,  or  in  both  combined,  an( 
proceeds  on  the  ground  that  the  basic  elements  in  these  and  the  other  differen 
states  are  mutually  replaceable  in  certain  proportions  determined  by  their  combining 
power  with  oxygen.  But  while  the  progress  of  chemistry  and  the  kindred  science 
requires  no  modification  of  the  general  plan  of  the  classification,  but  gives  it  ne^ 
support,  it  has  rendered  many  minor  changes  necessary,  and  some  that  are  of  muc] 
importance. 

The  historical  inquiries  above  alluded  to  were  prompted  by  a  desire  to  place  th 
nomenclature  of  mineralogy  on  a  permanent  basis.  They  were  incident  to  a  searcl 
after  a  reason  for  choosing  one  name  rather  than  another  from  among  the  numbe 
that  stand  as  claimants.  Part  of  the  existing  diversity  is  due  to  national  partiality 
and  much  of  it  to  indifference.  It  has  become  somewhat  common  for  authors  t 
select  the  name  they  like  best  without  reference  to  authority,  or  to  reject  an  old  fo 
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a  new  one  on  no  other  ^ound  than  that  of  their  preference.  Increasing  confusion 
in  nomenclature  has  consequently  attended  the  recent  progress  of  the  science ;  and 
in  view  of  this  fact  the  novel  expedient  has  been  tried  of  endeavoring  to  escape  the 
confusion  by  adding  one  more  to  the  number  of  names.  The  right  method  is  mani- 
festly that  which  has  proved  so  successful  in  the  other  natural  sciences,  viz.,  the 
recognition,  under  proper  restrictions,  of  the  law  of  priority  ;  and  this  method  the 
,  author  has  aimed  to  carry  out. 

Moreover,  it  has  seemed  best  that  the  science  should  not  only  have  a  system  of 
!  nomenclature,  but  should  also  stand  by  it ;  that,  accordingly,  the  termination 
'  ine^  which  is  prominently  chemical,  should  be  left  to  the  chemists,  and  that  other 
t  miscellaneous  endings  should,  as  far  as  possible,  be  set  aside,  or  be  made  to  conform 
t  to  the  system.  With  this  in  view,  changes  have  been  made  in  accordance  with 
the  principles  explained  in  the  course  of  the  remarks  beyond  on  Nomenclature. 

In  the  preparation  of  this  volume,  the  author  owes  much  to  the  cooperation  of  his 
'  friend.  Prof.  George  J.  Brush.  Prof  Brush  has  had  sole  charge  of  the  blowpipe 
department.  The  pyrognostic  characters  have  been  entirely  rewritten  by  him ;  and 
while  he  has  had  the  works  of  Plattner  and  von  Kobell  alwaj^s  at  hand,  he  has, 
f'  for  much  the  larger  part  of  the  species,  made  personal  trials  of  the  reactions  before 
V  writing  them  out ;  so  that,  although  the  facts  stated  are  not  generally  new,  they  still 
.fi  are  mostly  from  his  own  observations.  His  skill  also  in  analytical  chemistry,  and 
Lhis  thorough  knowledge  of  minerals,  have  enabled  him  to  remove  doubts,  afford  aid 
1  and  advice,  and  furnish  new  facts,  on  various  points  throughout  the  progress  of  the 
-  work.  Prof.  Brush  has  also  given  the  proofs,  while  the  work  was  in  the  press,  the 
rbenefit  of  his  revision. 

I  take  pleasure  also  in  acknowledging  the  assistance  of  Prof  George  F.  Barker 
■of  this  city,  an  excellent  chemist  in  both  the  old  and  new  systems,  during  the  last 
six  months  before  the  book  went  to  press ;  and  later,  that  of  Sydney  I.    Smith, 
assistant  in  the  zoological  department  of  Yale  College. 

The  author  is  under  obligations  to  many  men  of  science  for  their  kind  response 

to  his  inquiries,  and  for  much  information  in  their  letters ;  among  whom  he  would 

mention,  with  gratitude,  Dr.  Carl  F.  Naumann  of  Leipzig,  W.  Haidinger  of  Vienna, 

Prof.  VON  Kobell  of  Munich,  Friedrich  Hessenberg  of  Frankfort-on-the-Main,  Dr. 

tQ.  voM  Rath  of  Bonn,  Dr.  G.  A.  Kenngott  of  Zurich,  Dr.  Hanns  Bruno  Geinitz 

of  Dresden,  Dr.  A.  Kunth  of  Berlin,  Dr.  A.  Krantz  of  Bonn ;  Prof.  Forchhammer  of 

'Copenhagen,  Dr.  A.  E.  Nordenskiold  of  Stockholm,  Prof  C.  W.  Blomstrand  of 

Xund,  Sweden,  Mr.  L.  J.  Igelstrom  of  Filipstad,  Sweden,  Prof.  A.  E.  Arppe  of 

.'Christiania,  Norway;   Louis  S^mann  of  Paris,  whose  letters  were  numerous  and 

'lalways  valuable,  and  whose  death,  in  1866,  was  a  misfortune  to  this  work  as  well  as 

ito  the  sciences  he  cultivated  ;  Prof.  A.  DesCloizeaux  of  Paris,  A.  Damour  of  Paris, 

"F.  PiSANi  of  Paris,  Mr.  Guyerdet  of  Paris ;  David  Forbes,  Esq.,  of  London,  N.  S. 

.'Maszelyne,  Esq.,  of  the  British  Museum ;  Dr.  F.  A.  Genth  of  Philadelphia,  Prof. 

'~.  U.  Shepard  of  Amherst,  Prof  J.  P.  Cooke  of  Cambridge,  Mass.,  Prof.  C.  M. 

Warren  of  the  Technological  Institute,  Boston,  Prof  T.  S.  Hunt  of  Montreal,  Prof. 

Jas.  C.  Booth  of  the  U.  S.  Mint,  Philadelphia,  Prof.  H.  How  of  Windsor,  Nova 

^otia.  Profs.  Silliman,  O.  C.  Marsh,  A.  E.  Verrill,  and  W.  H.  Brewer,  of  New 

aven,  Ct.,  W.  W.  Jefferis,  Esq.,  of  Westchester,  Pa.,  and  Prof.  A.  Winchell  of 

Ann  Arbor,  Michigan. 

.  In  addition,  the  book  has  received  private  contributions  to  the  text  of  analyses 
ind  other  information  from  P.  Collier,  B.  S.  Burton,  C.  S.  Rodman,  C.  A.  Goess- 
MANN,  C.  S.  Sharples,  G.  F.  Barker,  G.  C.  Wheeler,  and  E.  W.  Root. 
.  Among  works  consulted,  the  publications  on  chemical  mineralogy  of  Rammelsbbrq 
h{  Berlin,  and  especially  his  Mineralchemie,  have  afFoi-ded  great  assistance.  The 
Uary  ful]  ix}(]  !^\)\p.  Annual  Reports  (or  Uebersichte)  of  Dr.  Kenngott  of  Zurich,  on 
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the  progress  of  mineralogy  from  1844  to  1861,  and  those  of  the  Giessen  Jahresbe 
richt,  liave  been  freely  and  constantly  consulted.  Much  use  has  been  made  also  of 
the  niineralogical  works  of  DesCloizeaux,  Dufrenot,  Hausmann,  Breithaupt, 
Naumann,  Haidinger,  von  Kobell,  Kokscharof,  Hessenberg,  Quenstedt,  Brooke 
&  Miller,  Greg  &  Lettsom,  and  Shepard  ;  also  the  valuable  History  (Geschichte) 
of  Mineralogy  of  von  Kobell  ;  the  classical  work  on  the  Precious  Stones  and  Gems  of 
the  Ancients  by  King  ;  and  the  various  recent  American  Geological  Reports.  Among 
these  Reports,  the  volume  of  the  Canadian  survey  for  the  year  1863,  containing 
extended  niineralogical  contributions  by  Prof.  T.  S.  Hunt,  deserves  special  mention. 
A  fall  list  of  the  works  consulted  in  studying  up  the  history  of  the  species,  and  the 
later  progress  of  the  science,  is  to  be  found  on  pages  xxxv  to  xlv  of  the  Introduction. 

In  Crystallography,  the  sources  of  recent  information  have  been  mainly  Kokscha- 
Ror\s  Mineralogie  Russlands,  and  his  Memoirs  in  the  Bulletin  of  the  St.  Petersburg 
Academy ;  DesCloizeaux's  Mineralogie,  and  various  Memoirs ;  the  Mineralogische 
Notizen  of  F.  Hessenberg,  of  which  eight  parts  have  appeared ;  Naumann's  and 
Quenstedt's  works  on  Mineralogy ;  the  Memoirs  of  Zippe,  von  Zepharovich,  Grai- 
lich,  a.  Sciirauf,  v.  Lang,  Zirkel,  and  Kenngott,  in  the  Berichte  and  Denkschrif- 
ten  (mostly  the  former)  of  the  Vienna  Academy ;  of  Dauber,  G.  Rose,  vom  Rat,h, 
Schroder,  Schabus,  in  Poggendorff 's  Annalen ;  of  Websky  and  vom  Rath,  in  the 
Zeitschrift  of  the  German  Geological  Society  at  Berlin ;  of  A.  E.  Nordenskiold,  in 
the  Qifversigt  of  the  Swedish  Academy  ;  of  Quintino  Sella,  in  his  Studii,  and  in 
the  publications  of  the  Turin  Academy  ;  of  Miller,  v.  Lang,  Maskelyne,  and  Greg, 
in  the  Philosophical  Magazine ;  of  Prof  J.  P.  Cooke,  in  the  American  Journal  of 
Science.  The  Mineralogy  of  Brooke  &  Miller  (1852)  has  been  freely  used  again, 
as  in  the  preparation  of  the  preceding  edition. 

This  volume  would  probably  be  more  acceptable  to  some  chemists  if  the  formulas 
on  the  old  system  were  rejected  altogether.  But  chemistry  has  not  advanced  so  far 
on  the  new  road,  but  that  most  mineralogical  papers  are  still  written  as  if  there  were 
no  new  system,  and  a  large  part  of  chemists  would  understand  the  constitution  of  the 
species  better  from  the  old  formulas  than  from  the  new.  Moreover,  the  great  majority 
of  the  persons  who  consult  a  Mineralogy  would  find  the  new  formulas  and  new  ter- 
minology quite  unintelligible.  It  has  seemed  reasonable  therefore  that  both  systems 
should  be  presented.  The  new  formulas  will  be  more  easily  understood  or  learned 
from  their  association  with  the  old,  and  thus  the  book  may  help  forward  the  views 
it  only  partially  adopts.  The  past  history  of  the  work  evinces  no  aversion  to  change 
where  the  progress  of  science  requires  it. 

This  work  has  been  posted  up,  as  far  as  was  possible,  to  the  date  of  publication. 
The  facts  which  have  come  to  hand  too  late  for  their  proper  place  in  the  volume, 
are  inserted  in  a  Supplement.  And  it  is  proposed  to  make  this  the  first  of  a  series 
of  supplements  to  appear  from  time  to  time  in  the  American  Journal  of  Science. 

April  30,  1868.  J^MES  D.  DANA. 

From  the  Preface  to  the  First  Edition  (1837). 

*  *  *  *  *  rpj^g  classification  of  the  mineral  species,  which  is  here  adopted, 
is  strictly  a  Natural  Arrangement.  The  superiority  of  this  method  is  exhibited  in 
the  body  of  the  work,  and  in  connection  with  the  remarks  on  Chemical  Classifica- 
tions, in  Appendix  B.  Although  founded  by  Mors  on  the  external  characters  of 
minerals,  it  exhibits,  in  a  considerable  degree,  the  chemical  relations  of  the  species ; 
and  those  who  are  accustomed  to  prefer  a  chemical  arrangement  will  probably  per- 
ceive that,  in  addition  to  such  qualities  as  appear  to  recommend  the  chemical  method, 
it  possesses  other  advantages  not  less  important. 
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TLe  changes  wbich  have  been  made  in  the  nomenclature  of  minerals  appear  to  be 
demanded  by  the  state  of  the  Science.  The  present  names,  excepting  those  pro 
posed  by  Mohs,  are  utterly  devoid  of  system,  unless  we  may  consider  such  the 
addition  of  the  syllable  ite  to  words  of  various  languages  ;  and  even  this  glimmering 
of  system  has  been  capriciously  infringed  by  a  French  mineralogist  of  much  celebrity  • 
—they  seldom  designate  any  quality  or  character  peculiar  to  the  mineral ;  neithei 
ido  they  exhibit  any  of  the  general  relations  of  the  species,  by  which  the  mind  may, 
:at  a  glance,  discover  their  natural  associations,  and  be  assisted  in  obtaining  a  com- 
iprehensive  view  of  the  science.  On  the  contrary,  they  are  wholly  independent,  and 
often  worse  than  unmeaning,  appellatives,  and  are  only  tolerable  in  a  very  unadvanced 
^tate  of  the  Science.  As  a  necessary  consequence  of  this  looseness  of  nomenclature, 
'nost  of  the  species  are  embarrassed  with  a  large  number  of  synonyms,  a  fertile 
source  of  confusion  and  difficulty. 

As  a  remedy  for  this  undesirable  state  of  things,  a  system  of  nomenclature,  con- 

i  jtructed  on  the  plan  so  advantageously  pursued  in  Botany  and  Zoology,  was  proposed 

oy  the  author  in  the  fourth  volume  of  the  Annals  of  the  New  York  Lyceum.     The 

I  lecessity  for  something  of  the  kind  is  very  apparent,  and  the  author  trusts  that  it 

•  iffill  not  be  considered  a  needless  innovation.       ****** 


From  the  Preface  to  the  Second  Udition  *  {18^4). 

The  natural  system  adopted  in  this  Treatise  has  received  such  modifications  in  the 
i)resent  edition  as  were  demanded  by  the  advanced  state  of  the  Science ;  and  the 
lystematic  nomenclature  has  required  some  corresponding  changes. 

Besides  the  natural  classification,  another,  placing  the  minerals  under  the  princi 
)al  element  in  their  composition,  has  been  given  in  Part  VII. ;  and  various  improve 
oents  on  the  usual  chemical  methods  have  been  introduced,  which  may  render  it 
xjceptable  to  those  that  prefer  that  mode  of  arrangement.      *     *     *     * 


From  the  Preface  to  the  Third  Edition  (1850). 

This  Treatise,  in  the  present  edition,  has  undergone  so  various  and  extensive  alter- 
tions,  that  few  of  its  original  features  will  be  recognized.  The  science  of  Mineralogy 
[ias  made  rapid  progress  in  the  past  six  years ;  chemistry  has  opened  to  us  a  bettei 
•nowledge  of  the  nature  and  relations  of  compounds ;  and  philosophy  has  thrown 
I'ew  light  on  the  principles  of  classification.  To  change  is  always  seeming  fickleness, 
put  not  to  change  with  the  advance  of  science,  is  worse  ;  it  is  persistence  in  error  ; 
icod,  therefore,  notwithstanding  the  former  adoption  of  what  has  been  called  the 
[iFatural  History  System,  and  the  pledge  to  its  support  given  by  the  author  in  sup- 
plying it  with  a  Latin  nomenclature,  the  whole  system,  its  classes,  orders,  genera,  and 
lilatin  names,  have  been  rejected ;  and  even  the  trace  of  it  which  the  synonymy 
Uight  perhaps  rightly  bear  has  been  discarded.  The  system  has  subserved  its  pur- 
['ose  in  giving  precision  to  the  science,  and  displaying  many  of  the  natural  group- 
^;gs  which  chemistry  was  slow  to  recognize.  But  there  are  errors  in  its  very  foun- 
Jtition,  which  make  it  false  to  nature  in  its  most  essential  points  ;  and,  in  view  of  the 
feaaracter  of  these  errors,  we  are  willing  it  should  be  considered  a  relic  of  the  past. 
]■  Yet  Science  is  far  from  being  ready  with  an  acceptable  substitute.  Most  chemical 
wBtems  have  been  more  artificial  than  the  "  natural"  system  ;  and  doubts  now  hang 


^Thls  edition,  failing  to  find  a  publisher  in  New  York,  was  printed  at  the  expense  of  the 
at. 


Vlll  PREFACE. 

over  some  of  the  principles  of  cTiemistry  that  are  widest  in  their  influence  on  classi- 
fication. In  view  of  the  difficulties  on  either  side,  it  was  a  point  long  questioned, 
whether  to  venture  upon  a  classification  that  might  be  deemed  most  accordant  with 
truth  among  the  many  doubts  that  surround  the  subject ;  or  to  adopt  one  less  strict 
to  science,  that  might  serve  the  convenience  of  the  student  for  easy  reference,  and 
for  the  study  of  mineralogy  in  its  economical  bearings,  while,  at  the  same  time,  it 
should  exhibit  many  natural  relations,  and  inculcate  no  false  affiliations  or  distinc- 
tions of  species.  The  latter  alternative  has  been  adopted  ; — the  classification  is 
oft'ered  simply  as  a  convenient  arrangement,  and  not  an  exhibition  of  the  true  affini- 
ties of  species  in  the  highest  sense  of  the  term.  Among  the  Silicates,  however,  it 
will  be  perceived  that  the  groupings  in  the  main  are  natural  groupings  ;  and,  through- 
out the  work,  special  care  has  been  taken  to  inculcate,  as  far  as  possible,  the  true 
relations  of  species,  both  by  remarks,  and  by  an  exhibition  of  them  in  tables.    *     * 


From  the  Preface  to  the  Fourth  Edition  (1854). 

In  the  Preface  to  the  last  edition  of  this  Treatise,  the  classification  of  minerals 
then  adopted  was  announced  as  only  a  temporary  expedient.  The  system  of  Mohs,  i 
valuable  in  its  day,  had  subserved  its  end ;  and  in  throwing  off  its  shackles  for  the 
more  consistent  principles  flowing  from  recent  vievrs  in  Chemistry,  the  many  diffi- 
culties in  the  way  of  perfecting  a  new  classification  led  the  author  to  an  arrange- 
ment which  should  "  serve  the  convenience  of  the  student  without  pretending  to 
strict  science." 

A  classification  on  chemical  principles  was  however  proposed  in  the  latter  part  of 
the  volume,  in  which  the  Berzelian  method  was  coupled  with  crystallography  in  a 
manner  calculated  to  display  the  relations  of  species  in  composition  as  well  as  form, 
and  prominently  "  exhibit  the  various  cases  of  isomorphism  and  pleomorphism 
among  minerals."  The  progress  of  Science  has  afforded  the  means  of  giving  greater 
precision  and  simplicity  to  this  arrangement,  until  now  it  seems  entitled  to  become 
the  authorized  method  of  a  System  of  Mineralogy.  Whether  regarded  from  a  phy- 
sical or  chemical  point  of  view,  the  groupings  appear  in  general  to  be  a  faithful 
exhibition  of  the  true  affinities  of  the  species. 

The  mind  uneducated  in  Science  may  revolt  at  seeing  a  metallic  mineral,  as 
galena,  side  by  side  with  one  of  unmetallic  lustre,  as  blende ;  and  some  systems, 
in  accordance  with  this  prejudice,  place  these  species  in  separate  orders.  Like  the 
jeweller,  without  as  good  reason,  the  same  works  have  the  diamond  and  sapphire 
in  a  common  group.  But  it  is  one  of  the  sublime  lessons  taught  in  the  very  por- 
tals of  Chemistry,  that  nature  rests  no  grand  distinctions  on  lustre,  hardness,  or 
color,  which  are  mere  externals,  and  this  truth  should  be  acknowledged  by  the  min- 
eralogist rather  than  defied.  Others,  while  recognizing  the  close  relations  of  the 
carbonates  of  lime,  iron,  zinc,  and  manganese  (calcite,  spathic  iron,  smithsonite,  and 
dialogite),  or  of  the  silicates  of  lime,  iron,  manganese  (wollastonite,  augite,  rhodo- 
nite), are  somewhat  startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among 
the  silicates  of  the  earths,  or  of  other  oxyds.  But  the  distinction  of  "  useful  "  and 
"  useless,"  or  of  "  ores "  and  "  stones,"  although  bearing  on  "  economy,"  is  not 
Science.     ******** 
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INTRODUCTION. 


The  object  of  this  introduction  is  to  supply  such  tables  and  information  as  wiL 
make  the  work  convenient  for  use ;  and,  toward  this  end,  some  explanations  of  an 
elementary  character  are  included,  with  special  reference  to  readers  not  familiar  with 
chemistry  and  other  collateral  sciences. 

1.  General  Scheme  of  Arrangement  in  the  Descriptions. 

In  the  Descriptions  of  Species,  the  characteristics  are  mentioned  in  the  followin<» 
order:— 1,  Crystalline  Form  and  Structure;  2,  Hardness,  Specific  Gravity,  Lustre, 
Color,  Diaphaneity,  etc. ;  3,  Varieties,  Chemical  Composition ;  4,  Pyrognostic  and 
other  Chemical  characters;  5,  under  the  head  of  Observations,  Geological  position, 
'  Localities,  Mineral  associates,  etc.;  6,  Altered  forms;  7,  Artificial  and  Furn.ice 
products. 

2.  Chemistry. 

1.  A  barred  letter  in  a  symbol  of  an  element,  in  the  table  of  atomic  weights  wh-ch 
follows,  and  also  throughout  the  work  (except  in  formulas  after  the  new  system,  sec 
p.  xv),  signifies  two  atoms  of  the  element:  e.  (/.,  Al=2  Al  or  AP. 

2.  Dots  over  a  symbol  stand  each  for  an  atom  of  oxygen  in  the  compound  reterveJ 
to;  e.  a.,  ^1=2  Al-fS  0,  or  AV  0' ;  and  Ba=BaO.  .        •  w    .f  Jt 

3.  The  atomic  loeight  of  a  compound  equals  the  sum  of  the  atomic  weights  ot  it, 
i  constituents  :  e.  g.,  for  M,  the  atomic  weight=2  x  13-75  +  3  x  8=ol-5  ;  lor  JJa  — 
,  68-5  +  8=V6-5  ;  for  ^1  Si,  the  atomic  weight=51-5  4-30=81-o. 

4.  The  at07nic  ratio  for  the  constituents  of  a  compound  is  the  ratio  be  vNCcn^ho 
r  number  of  atoms  of  the  same  :  e.  g.,  for  the  aluminum  and  oxygen  in  Al,  it  is  -  .  ^^ , 

for  the  alumina  and  silica  in  ^1  Si  it  is  1  :  1,  there  being  1  of  alumina  to  1  of  ^iH-a 
r  for  the  aluminum,  silicon,  and  oxygen  in  M  Si,  it  is  2  :  1  :  5  there  bcmg  m  \ho 
c*>mpound  2  of  aluminum,  1  of  silicon,  and  5  of  oxygen  (5  dots). 

5.  The  oxggen  ratio  for  the  constituents  of  an  oxygen  compound  is  the  rat  o 
between  the  number  of  atoms  of  oxygen  in  the  different  oxygen  c^?'"?^^  f/^^^f 
e.  g.,  the  O.  ratio  for  the  alumina  and  silica  in   M  Si  is  3  :  2,  alumina  conta.niog  3  O 
and  silica  2  0 ;  for  the  magnesia  and  silica  in  Mg  gi,  the  O  ratio  ^^  ^  ;  ;:  - 

6.  The  percentage  ratio  (ov  number  of  parts  m  100     tor  the  ^^    f^:"^^;^^^ 
compound  is  deduced  from  the  ratio  between  the  atomic  weight  f/^?  ^3""^^ 
and  that  of  each  constituent:  e.  g..  as  51-5  of  alumina  contain  24  of  oxjgen   so 
100  will  contain  46-6;  or,  for  the  percentage  of  ^^^^^   '}^-'^,-^,,^; 
53-4  ;  again,  as  81-5  .^1  Si  contain  30  of  silica,  bence  81  5     30     ;  100  ^inc  si 

the  compound,  etc. ;  or  sinceM  Si  contain  27-5  Al  +  U'O  f ^  +  ^1^^' "^^^^^^^^^ 

as  before  81-5,  hence  81-5  :  27-5  :  :  100  :  the  p.  c.  of  alummum ,  or  81  .  .  40  .  , 

100  :  the  p.  c.  of  oxygen ;  etc. 


Xll 

Aldmincjm,  A1 

Alumina,  ^1 
A25TIMONT  (Stibium),  Sb 
Antimonious  acid,  Sb 
Antimonic  acid,  §b 
Sulph.  Antim.,  Sb  S' 

Argentuji,  Ag  (Silver) 

Arsenic,  As 

Arsenous  acid,  Xs 
Arsenic  acid,  ^s 
Sulphid  of  A.,  As  S' 

AuRUM,  Au  (Gold) 

Barium,  Ba 
Baryta,  Sa 

Beryllium,  Be  (Glucinum) 

:&e 

Bismuth,  B1 

Oxyd  of  Bismuth,  Bi 
Boron,  B 

Boric  acid,  B 
Bromine,  Br 
Cadmium,  Cd 
CESIUM,  Ca 
Calcium,  Ca 

Lime,  Oa 
Carbon,  G 

Carbonic  acid,  0 
Cerium,  Co 

Protoxyd  of  C,  Ce 
Chlorine,  Cl 

Hydrochlor.  acid,  H  Cl 
Chromium,  Cr 

Oxyd  of  Chromium,  ^i 

Chromic  acid,  Or 
Cobalt,  Co 


TABLE   OF  ATOMIC   WEIGHTS. 


Is 

<Sa 

He 

Ca 

0 

«r 

Cr 

Oo 

Cu 
Fe 


1 

0-4660 

0-3478 

0-1046 

0-63 

0-285Y 

0-7273 

0-3138 

0-4777 

0-2133 

01120 

0-2015 

0-2222 


2 

0-9320 

0-6956 

0-2091 

1-26 

0-5714 

1-4546 

0-6276 

0-9554 

0-4266 

0-2240 

0-4030 

0-4444 


13-75 

51-5  (0  46-6) 
122 
146 
162 
170 
108 

75 

99 
115 
123 
196 

68-5 

76-5 
4-7 

12-7 

210 

234 

11 

35 

80 

56 

133 

20 

28 

6 
22 
46 
54 
35-46 
36-46 
26-24 

76-48  (0  31-38) 
50-24  (0  47-77) 
29-5 


(S  28-24) 


(0  34-78) 
(S  39-02) 


(0  10-45) 
(0  63) 
(0  10-24) 
(0  68-57) 


(0  28-57) 


(0  14-81) 


Oxyd  of  Cobalt,  Co 
Columbium,  Cb  (Niobium) 

Columbic  acid,  Cb 
Copper  (Cuprum),  Cu 

Suboxyd  of  Copper,  ^u 
Oxyd  of  Copper,  Cu 
Didymium,  D 
Erbium,  E 
Ferrum,  Fe  (Iron) 

Protoxyd  of  Iron,  fe 
Sesquioxyd  of  Iron,  3?e 
Fluorine,  F 

Hydrofluoric  acid,  H  F 
Glucinum  (Beryllium),  Be 

Glucina,  ]Se 
Gold  (Aurum),  Au 
Hydrargyrum,  Hg  (Mercury) 
Hydrogen,  H 
Water,  fl 
Indium,  In 
Iodine,  I 
Iridium,  Ir 
Iron  (Ferrum),  Fe 

Protoxyd  of  Iron,  Fe 
Sesquioxyd  of  Iron,  ^e 
Kalium,  K  (Potassium) 

Potassa,  K, 
Lanthanum,  La 

Protoxyd  of  L.,  La 
Lead  (Plumbum),  Pb 
Oxyd  of  Lead,  Ph 
Lime,  see  Calcium. 
Lithium,  Li 

Lithia,  Li 
Magnesium,  Mg 


(0  21-34 
(0  29-8S 


(0  ll-2(^ 
(0  20-16 


37-5 

94 
134 

31-7 

71-4 

39-7 

48 

56-3 

28 

36 

80 

19 

20 
4-7 

12-7 
196 
100 
1 

9 
35-9 
127 
99 
28 
36 
80 
39-11 

47-U  (0  16-98) 
46-4 

54-4    (0  14-7) 
103-5 
111-5    (0    I'll) 


I 


(0  22-22 
(O30) 

(F95) 

(0  63)   , 

(0  88-89) 


(0  22-22) 
(O30> 


15 

12 


(0  53-38) 


3 

1-3980 

1-0434 

0-3137 

1-89 

0-8571 

2-1819 

0-9414 

1-4331 

0-6400 

0-3360 

0-6045 

0-6666 


4 

1-8640 

1-3913 

0-4183 

2-52 

1-1428 

2-9092 

1-2552 

1-9008 

0-8533 

0-4480 

0-8060 

0-8888 


6 

2-3301 

1-7391 

0-5228 

3-15 

1-4285 

3-6365 

1-5690 

2-3885 

1-0667 

0-5600 

1-0075 

1-1110- 


6 

2-7961 

2-0869 

0-6274 

3-78 

1-7142 

4-3638 

1-8828 

2-8662 

1-2800 

0-6720 

1-2090 

1-3332 


7 
3-2621 
2-4347 
0-7320 
4-41 
1-9999 
5-0911 
2-1967 
3-3339 
1-4933 
0-7840 
1-4105 
1-5554 


8 
3-7281 
2-7826 
0-8366 
5-04 
2-2857 
5-8184 
2-5105 
3-8216 
1-7066 
0-8960 
1-6120 
1-7776 


9 

41941 

3-1304 

0-9411 

5-67 

2-5714 

65457 

2-8243 

4-2993 

1-9200 

1-0080 

1-8136 

1-9998 


TABLE   OF   ATOMIC  WEIGHTS. 


XI 11 


Magnesia,  Ag  20      (0  40) 

lANGANESE,  Mn  2Y*5 

Protoxyd  of  M.,  Mn  35-5    (0  22-53) 

Sesquioxyd  of  M.,  Mn  79       (0  30-38) 

tiERCXJRy  (Hydrargyrum),  Hg    100 

tlOLYBDENUM,  Mo  46 

Molybdic  acid.  Mo  TO      (0  3428) 

Natrium,  Na  (Sodium)  23 

Soda,  Na  31       (0  25-81) 

"JiCKEL,  Ni  29-5 

Protoxyd  of  Nickel,  Ni  37-5    (0  21-33) 

S"iOBruM:  (Oolumbium),  Cb  94 

Columbic  acid,  Cb  134      (0  29-85) 

STlTROGEN,  N  14 

Nitric  acid,  ^  54      (0  7407) 

N  H*  0  26 

)OsinuM,  Os  99-5 

)OxyGEN,  0  8 

^Palladium,  Pd  53 

Phosphorus,  P  31 

Phosphoric  acid,  ^  71       (0  56-34) 

'Platinum,  Pt  98-94 

Plumbum,  Pb  (Lead)  103-5 

OxydofLead,  i»b  111-5    (0    7-17) 

Potassium  (KaHum),  K  39*11 

Potassa,  K  47-11  (0  16-98) 
Quicksilver  (Hydrargyrum)  Hg  100 
Rhodium,  Rh 
Rubidium,  Rb 
Ruthenium,  Ru 
•Selenium,  Se 

:SlLICIUM,  Si 

Silica,  Si 
:  Silver  (Argentum),  Ag 
SBODIUM  (Natrium),  Na 


52-16 
85-4 
52-16 
39-6 
14 

30       (0  53-33) 
108 
23 


Soda,  Na 
Stannum,  Sn  (Tin) 

Oxyd  of  Tin,  §n 
Stibium,  Sb  (Antimony) 

Antimonious  acid,  Sb 

Antimonic  acid,  Sb 

Sulph.  Antim.,  Sb  S' 
Strontium,  Sr 

Slrontia,  Sr 
Sulphur,  S 

Sulphuric  acid,  S 
Tantalum,  Ta 

Tantalic  acid,  '^a 
Tellurium,  Te 
Thallium,  T1 
Thorium,  Th 

Thoria,  Th 
Tin  (Stannum),  Sn. 

Oxyd  of  Tin,  Sn 

TiTAlflUM,  Ti 

Titanfc  acid,  Ti 
Tungsten  (Wolframium),  "W" 

Tungstic  acid,  W 
Uranium,  U 

Protoxyd  of  U.,  U 

Sesquioxyd  of  U.,  S 
Vanadium,  V 
"Wolframium,  W  (Tungsten) 

Tungstic  acid,  W 
Yttrium,  Y 

Yttria,  Y 
Zinc,  Zn 

Oxyd  of  Zinc,  Zn 
Zirconium,  Zr 

Zirconia,  Zr 


81 

59 


(0  25-8n 


(0  21-33) 


75 

122 
146 
162 

170       (S  28-24 
43-75 

61-75(0  16  46) 

16 

40       (0  CO) 
182 
222       (0  18  01) 

64-14 
203 
119 
135 

59 

75 

25 

41 

92 
116 

59-4 

67-4    (0  11-87) 
142-8    (0  16-8) 

68-6 

92 
116       (0  20-69) 

32-18 

40-18  (0  1916) 

82-53 

40  53  (0  19- 74) 

44-80 

60-80  (0  26-31) 


(0  11-84) 
(0  21-33) 
(0  39-02) 
(0  20-69) 


Li 

Mg 
Mn 

Ph 
gi 


1 

0-8889 

0-1698 

0-5333 

0-40 

0-2253 

0-3038 

0-7407 

0-2581 

0-5634 

0-0717 

0-5333 

0-1545 


2 

1-7778 

0-3396 

1-0666 

0-80 

0-4507 

0-6076 

1-4814 

0-5162 

1-1268 

0-1435 

1-0666 

0-3091 


8 

2-6667 

0-5094 

1-5999 

1-20 

0-6760 

0-9113 

2-2221 

0-7743 

1-6902 

0-2152 

1-6000 

0-4637 


4 
3-5556 
0-6792 
21332 
1-60 
0-9014 
1-2151 
2-9628 
1-0324 
2-2536 
0-2870 
2-1333 
0-6183 


5 

•4445 

-8491 

•6665 

■00 

-1267 

-5190 

-7035 

-2905 

•8170 

-3587 

-6666 

-7729 


6 

5-3334 

1-0189 

3-1998 

2-40 

1-3521 

1-8227 

4-4442 

1-5486 

3-3804 

0-4304 

3-2000 

0-9275 


7 
6-2223 
1-1887 
3-7331 
2-80 
1-5774 
2-1265 
51849 
1-8067 
8-9438 
0-5022 
3-7333 
1-0821 


8 
7-1112 
1-3585 
4-2664 
3-20 
1-8028 
2-4304 
6-9256 
2-0648 
4-5072 
06740 
4-2666 
1-2367 


9 
8-0001 
1-5288 
4-7997 
3-60 
2-0281 
2-7841 
6-6663 
2-3229 
6-0706 
0-6467 
4-8000 
1-3913 
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ThQ  percentage  of  oxygen  in  e^ach  of  the  oxygen  compounds  enumerated  in  the 
preceding  table  of  atomic  weights  is  stated  in  parentheses  after  the  atomic  weight  of 
the  compound ;  and  thQ  percentage  of  sulphur,  in  the  same  manner,  after  the  atomic 
weight  of  many  of  the  sulphids. 

7.  The  atonic  ratio  is  calculated  from  the  percentage  ratio,  by  dividing  each 
number  by  the  atomic  weight  of  the  constituent :  the  percentage  ratio  of  Al  and  O  j 
in  alumina  being  53-4  :  46-6,  53-4- 13-75  gives  3-93,  and  46-9 -^ 8=5-85  ;  whence  | 
the  ratio  3-93  :  5-85,  Avhich,  by  dividing  the  larger  by  the  smaller,  is  found  to  equal  "' 
1  :  1-5  or  2  :  3,  which  is  the  atomic  ratio  of  the  aluminum  to  the  oxygen. 

For  the  compound  ^1  Si,  the  percentage  of  silica  and  alumina  fs  36-8,  63*2  • 
whence,  dividing  the  former  by  30  (at.  w.  of  sihca),  and  the  latter  by  51-5  (at.  w.  of 
alumina),  the  ratio  obtained  is  1  :  1,  the  compound  consisting  of  1  of  each  alumina 
and  silica ;  or  taking  the  percentage  for  the  silicon,  aluminum,  and  oxygen  in  the 
same,  and  dividing  them,  respectively,  by  14,  13*75,  8,  the  ratio  deduced  would  be 
1  :  2  !  5. 

8.  The  ratio  of  alumina  and  silica  in  a  compound  may  also  be  obtained  by  com- 
paring the  amounts  of  oxygen  in  the  percentages  of  the  constituents.  Take,  e.  q. 
a  silicate  of  alumina  consisting  of  Si  36-8,  ^1  63-2=100.  If  100  of  silica  contain 
53-33  of  oxygen  (see  table)  then  36-8  will  contain  36-8  X '5333  or  19-625  (since  100  : 
36-8  :  :  53-33  :  the  required  percentage) ;  so  if  100  of  alumina  contain  46-6 
of  oxygen,  63-2  will  contain  46;6x-632  or  29-45;  now  19-625  :  29-45  (the  ratio 
obtained)=2  :  3 ;  and  since  silica  contains  2  of  oxygen  and  alumina  3,  it  follows 
from  the  result  of  the  calculation  that  the  compound  contains  1  of  silica  to  1  of 
alumina,  or  has  the  formula  ^1  Si.  This  is  the  usual  method  of  calculating  the  ratio 
of  the  constituents  in  the  case  of  oxyds.  It  involves  multiplications  of  the  percent- 
ag<5  of  each  of  the  constituents  by  the  percentage  of  oxygen  for  that  constituent  ; 
and  in  order  to  facilitate  these  multiplications  a  table  is  given  below  the  table  of 
atomic  weights,  containing  multiples  of  these  oxygen  percentages  for  each  of  the 
digits  1  to  9. 

9.  The  letter  R  is  used  as  a  general  symbol  for  any  elenxent ;  R,  for  protoxyds  in 
general ;    fi,  for  sesquioxyds  in  general. 

10.  In  the  formula  3  Oa'  Si-f-AP  Si^  the  prefix  3  appUes  to  the  whole  Ca'  Si  (or 
m  general,  to  all  before  the  first  comma,  or  first  +  or  —  ) ;  but  the  small  '  only  to  Ca* 
It  signifying  2  Ca;  and,  in  the  second  part,  the  small  '  signifies  that  there  are  2  ^l' 
and  the  small  \  3  Si.  The  oxygen  ratio  for  the  Ca  and  Si  in  the  first  part  is  1  •  l' 
there  bemg  2  Ca  to  1  Si,  2  Ca  as  well  as  1  Si  containing  2  0  ;  and  in  the  second  part 
It  IS  1  :  1,  there  being  2  ^1  to  3  Si.  The  oxygen  ratio  for  the  whole  Ca,  Al,  si  in 
the  formula  is  6  :  6  :  12=1  :  1  :  2;  andfor  the  Oa+  ^1,  Si  it  is  1  +  1  :  2  or  1  :  1 

In  the  formula  (i  Ca^-fi  3^1)^  Si^  the  index  ^  signifies  2  of  all  within  the  paren- 
thesis. The  oxygen  ratio  of  the  part  in  the  parenthesis  is  1  :  1,  there  being  i  Ca' 
to  i  ^1 ;  the  O.  ratio  for  Ca,  ^1,  Si,  in  the  formula,  is  1  :  1  :  2  ;  and  for  Ca+ A),  Si  it 
IS  1  :  1.  Thus  the  two  formulas  here  explained  express  identically  the  same  consti- 
tution. 

There  are  many  compounds  allied  to  the  above,  for  example  :  (i  Mo-s-i-i  Xiv  0:3 
(J  Fe3+ 1  ^1)»  si^  (i  Mg^-f  1 3Pe)^  Si^  etc.  The  symbol  R  is  used,  in  the  manner  ibove 
explained,  m  writing  a  general  formula  for  the  group  containing  these  and  other  re- 
lated compounds ;  as  (J  K^4-|  Jj)=  Sil  So  fi  C  is  a  general  symbol  for  any  carbonate 
ot  a  protoxyd — whether  of  lime,  magnesia,  oxyd  of  zinc,  or  any  other  base. 

11.  In  the  preceding  table,  and  throughout  this  volume,  except  under  the  sulphur 
compounds.  As,  Sb,  Bi,  Ni,  P,  in  formulas  under  the  old  system,  would  be  more 
correctly  written  As,,  Sb.,  Bi.,  Ni„  P.,  or  As,  Sb,  fii,  ^i,  P.  The  atomic  weights 
ot  these  elements  in  the  table  are  double  the  value  which  is  often  given  them  in  the 
old  system. 
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12.  Binary  compounds  arc  those  consisting  of  elements  of  two  kinds,  those  of  one 
kind  negative  to  the  other :  e.  g.,  magnesia,  Mg  0,  consisting  f  magnesium  and 
oxygen ;  water,  H  O  ;  silicic  acid,  or  silica,  Si  0* ;  pyrite,  Fe  S". 

Ternary  compounds  (called  also  salts  and  double  binaries)  consist  of  elements  of 
three  kinds,  (l)  basic^  (2)  acidic^  (3)  acidific.  Thus  a  silicate  of  lime  and  magnesia 
(or  calcium  and  magnesium)  contains  (1)  calcium  and  magnesium,  (2)  silico"?),  (3) 
oxygen ;  sulphate  of  lead  contains  (1)  lead,  (2)  sulphur,  (3)  oxygen;  the  sulphanti- 
monite,  jamesonite,  contains  (1)  lead  and  iron,  (2)  antimony,  (3)  sulphur. 

13.  Polymeres  are  distinct  substances  that  are  atomically  multiples  of  a  common 
type.  Thus  the  compounds  2  e  H',  3  6  H^  4  e  H'  (generally  written  O"  H*,  O*  H*, 
O*  H*),  are  polymeres  of  O  H''. 

14.  The  following  principle  is  of  great  importance  in  connection  with  the  chemical 
constitution  of  inorganic  compounds,  and  although  explained  briefly  elsewhere  (pp. 
1-3  and  202),  deserves  to  be  formally  stated  in  this  place : 

The  replacing  power  of  the  elements  is  in  proportion  to  their  combining  power,  this 
combining  power  being  reckoned  in  number  of  atoms  of  oxygen  (or  sulphur,  or  the 
acidific  element,  whatever  it  may  be). 

The  line  A,  below,  contains  the  formulas  of  the  different  kinds  of  oxyds;  B,  the 
same,  divided  each  by  its  number  of  atoms  of  oxygen  (that  is,  severally,  for  the  suc- 
cessive members,  by  1,  3,  2,  5,  3,  7,  4),  by  which  division  they  are  reduced  to  the 
protoxyd  form ;  C,  the  basic  elements  without  the  oxygen : 


A. 

RO 

R^'O' 

RO^ 

R^O* 

RO^* 

R'O^ 

RO* 

B. 

RO 

RfO 

Rio 

RfO 

R^O 

RtO 

RiO 

0. 

R 

Rf 

Ri 

Rl 

Ri 

R^ 

Ri 

According  to  the  above  law,  the  R,  R^,  RS  etc.,  in  the  last  line  are  mutually  replace- 
able, 1  for  1,  although  in  atomic  weight  there  is  a  variation  from  1  to  \.  They 
represent  different  states  in  which  elements  may  exist,  and  have,  to  a  certain  extent, 
independent  element-like  relations.  In  some  cases,  as  in  iron,  four  of  tli^ese  states 
are  represented  in  a  single  element,  the  compounds  (1)  Fe  0,  Fe  S,  (2)  Fe'0^  (3) 
Fe  S',  (4)  Fe  0',  containing  this  metal  in  the  four  states  Fe,  Fe%  Fe^  Fe\ 

These  different  states' of  elements  are  best  designated  in  the  symbol  by  the  letters 
of  the  Greek  alphabet,  as  thus  the  confusion  arising  from  the  conflicting  numbera 
for  atomic  weio-hts  and  combinino^  relations  are  avoided.  The  above  lines  A,  B,  C, 
thus  wptttTi,  will  become  : 


A. 

aRO 

3/?R0 

2  yRO 

5JR0 

SeRO 

7^R0 

4r,R0 

B. 

aRO 

/?R0 

yRO 

<5R0 

tRO 

^RO 

uRO 

C. 

aR 

/?R 

yR 

^R 

£R 

^R 

riK 

In  each  table  the  line  B  is  like  C,  except  in  the  addition  of  0;  and  the  Imc  A  is 
equivalent  to  B  multiplied  for  the  successive  members  by  the  number  ot  atoms  oi 
oxygen  in  the  oxyds,  that  is,  severally,  by  1,  3,  2,  5,  3,  7,  4.  Examples  of  the  use 
of  these  symbols  are  unnecessary  here,  as  they  occur  on  the  pages  referred  to,  ana 
throughout  the  volume.  ,  .  f  k^o^i-oIq 

15.  In  the  statements  of  analyses  throughout  this  volume,  the  ^f/^^J^J'^'^f' 
enclosing  figures  implies  that  the  substance  referred  to  was  determined  by  ^^^'^^ 

New  System  of  Chemistry.    In  the  new  system  of  Chemistry  inany  of  tne  ecmcn 
have  their  atomic  weights  of  double  the  value  given  in  the  precedmg  table,  and  their 
symbols  are  accordingly  written  with  a  barred  letter,  as  follows : 
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Aluminum,  M  27*5 

Antimony,  Sb  122 

Argentum,  Ag  108 

Arsenic,  As  75 

Aurum,  Au  196 

Barium,  Ba  137 

BeryDium,  Be  9-4 

Bismuth,  Bi  210 

Boron,  Bo  ll'O 

Bromine,  Br  80 

Cadmium,  €d  112 

Cassium,  Cs  133 

Calcium,  -Ga  40 

Carbon,  -G  ]2 

Cerium,  -Ge  92 

Chlorine,  CI  3  5 '40 

Chromium,  6r  52-48 

Cobalt,  -eo  59 

Columbium,  -Gb  188 

Copper,  Gu  63-4 

Erbium,  Eb  1126 

Ferrum,  ¥e  56 

Fluorine,  F  19 


16.  Table  of  Atomic  Weights  according  to  the  Xew  System. 


Glucinum,  Be  9  4 

Gold,  Au  196 
Hydrargyrum,  Ug    200 

Hydrogen,  H  i 

Iodine,  I  127 

Iridium,  Jr  198 

Iron,  Fe  56 

Lanthanum,  Ba  92-8 

Lead,  Pb  207 

Lithium,  Li  7 

Magnesium,  Mg  24 

Manganese,  Mn  55 

Mercury,  Hg  2  00 

Molybdenum,  Mo  92 

Kickel,  Wi  59 

Nitrogen,  N  14 

Osmium,  Os  199 

Oxygen,  O  le 

Palladium,  Pd  106 

Phosphorus,  P  31 

Platinum,  Pt  197-88 

Plumbum,  Pb  207 

Potassium,  K  39-1 


Rhodium,  Bh  104-32 
Rubidium,  Rb  85-4 

Ruthenium,  fiu  104*32' 
Selenium,  Se  79 

Silicon,  Si  28 

SUver,  Ag  108 
Sodium,  Ka  23 

Stannum,  Sn  lis 

Stibium,  Sb  122 
Strontium,  Sr  87*5 

Sulphur,  S  32       ; 

Tantalum,  Ta  182 

Tellurium,  Te  128-28 

Thallium,  TI  203 

Tin,  Sn  118 
Titanium,  Ti  50       . 

Tungsten,  W  184 

Uranium,  F  118-8 

Vanadium,  V  137      -  ■ 

Yttrium,  ¥  64-3-6 

Zinc,  Zn  55 

Zirconium,  Zr  89-6 


Ihe  elements  m  the  preceding  table  whose  atomic  weights  are  not  doubled  ^o, 
wh  ch  have  not  barred  letters  in  the  symbols),  are  hydrogen  ;  gold,  silver  The  alka^ 
metals   potassium    etc. ;   the  arsenic  group,  arsenic,  antimony,  bimuth   riS 
phosphorus  with  boron  ;  the  chlorine  group,  chlorine,  bromine,  iodine  ^    ' 

bein;tiu':srt?i%arr- i^"Ti°fa^^^^^^^ 

numbers  ,   3,  5,  these   elements  are  -ei'lled-  JmWk'^S  '  itZZl^l^^l 
between  elements  of  the  latter  series  oceu^  taking  the  same  unit  the  rSios  2:  2 
2     4  2  .  6    and  these,  in  view  of  the  even  numbers,  are  called  artLds.     The  words' 
«K.oj  and  ap..os_were  the  words  for  odd  and  even  numbers  in  ancient  arithmetic 
:}h  ^^  own  IS  one  of  the  doubled  elements,  a  protoxyd  of  a  perissad  ZsVcnn 

Zi  1     ButTh'  '"'/^'d^'  ^rf  <''"^'^'  ^  the^ormu'la  H,e,'p: tash^e,  soda 
Sfi   1'  f  "  Protoxyds  of  elements  of  the  other  series  have  simply  the  sym- 

bols MgO  for  magnesia,  eaO  for  lime,  etc.  ^  •'         ^™ 

to  'L^  rbe't^ireiiryiTthl  zrtorLcr  Z'zwtt 

20.  As  silicon  combines  with  20,  and  20  are  equivalent  to  4H  ;  andma«-nesia  o 
any  protoxyd,  with  10,  which  equals  2  H  ;  the  combining  character'of  sHiSreprt 
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i  H  H 

!         \  / 

(  sented  by   Si    ,  and  tliat  of  magnesium  by  H— Mg— H,  silicon  having /our  bonds  of 

H  H 

attraction  (being  therefore  a  tetrad)^  and  magnesium  two  (it  being  a  dyad).    Combi 
H  HH 

\   /       \ 
I  mng  the  two  makes  Si  Mg.     Substituting  O  for  2  H  in  the  diaxrram,  it  becomes 

A     H^  V^ 

;  0=Si        Mg ;  in  which  only  two  O  unite  the  Mg  and  Si,  one  0  being  combined 

e 

.  alone  with  the  Si.     Hence  the  form  of  the  above  formula,  Si  O||0o||Mg. 

If  the  silica  is  combined  with  two  of  magnesia  (using  the  language  of  the  old  sys- 
tem), the  diagram  becomes 

HH  HH  0        0 

?  Mg  Si  Mg ;  and,  substituting  oxygen  as  before,  Mg        Si        Mg.    Here 

HH  HH  0        0 

all  the  oxygen  is  uniting  oxygen,  and  the  formula  is  accordingly  Si|04|]Mg2. 

21.  The  number  of  atoms  of  uniting  oxygen  is  equal  to  the  member  of  bonds  of 
attraction  in  the  basic  or  acidic  element,  according  as  the  former  or  latter  has  the 
smaller  number.  If,  in  the  case  of  a  compound  containing  one  of  silica,  the  base  is 
one  of  a  protoxyd  (on  the  old  system),  there  are  two  bonds  of  attraction  in  the  prot- 
oxyd,  and  therefore  02  is  the  uniting  oxygen,  one  0  remaining  ^Yith  the  Si.  If  the 
base  is  two  of  a  protoxyd  there  are  four  bonds  of  attraction  in  the  basic  element  (as 
well  as  the  acidic),  and"^  the  uniting  oxygen  is  04.  If  the  base  is  three  of  a  protoxyd, 
or  one  of  a  sesquioxyd,  the  silica  then  has  the  smaller  number  of  bonds  of  attraction, 

t  namely  hut  four,  and  the  uniting  oxygen  will  be  04,  the  rest  being  united  with  the 
I  basic  element  and  not  the  silicon ;  and  it  cannot  exceed  this,  however  much  the 
!  amount  of  base  be  increased,  it  being  determined  by  the  greatest  number  of  bonds  of 
(  attraction  common  to  the  two,  the  basic  and  acidic  elements.  With  two  of  silica  the 
I  bonds  of  attraction  will  be  eight,  and  so  on. 

22.  The  rule  above  given  may  be  also  stated  in  terms  of  the  oxygen  of  the  base 
I  and  acid  in  the  old  system  :  the  number  of  atoms  of  uniting  oxygen  is  double  the 
i  number  of  atoms  of  oxygen  of  the  base,  unless  the  number  of  atoms  of  the  base  is 
,  greater  than  that  of  the  acid ;  and  in  this  latter  case  it  is  double  the  number  of 

i  atoms  of  oxygen  in  the  acid.     In  the  former  case  the  formula  should  have  the 


23.  For  the  sulphur,  selenium,  and  tellurium  comijounds  (that  is,  sulphids,  etc.), 
the  formulas  are  like  those  of  the  oxygen  compounds,  except  that  S,  Se,  or  Te  is 
substituted  for  0  So  also  for  ternary  fluorids.  In  some  oxygen  compounds  (topaz, 
etc.)  0  is  replaced  in  part  by  F.  (or,  as  the  symbol  for  fluorine  may  then  be  written, 

F) ;  and  in  a  few  others,  by  CI2.  kt>    -o      ^     v. 

24.  In  the  new  system  the  expressions  on  p.  xv,  ^R,  7R,  <5R,  sR,  etc.,  become 
6R,  yR,  m,  sR ;  or,  in  the  case  of  perissads,  /SR„  7R.,  etc.  As,  As,  and  ii  0  the  old 
system  become  As,  03,  and  B^  03  in  the  new,  and  As  and  B  are  not  monads,  tnese 
formulas  are  equivalent  under  the  new  system  to  3  ^As  0,  3  ^B  0.  ^ 

25.  The  classification  in  this  work  is  based  on  the  following  classification  ot^tne 
elements,  a  partial  exhibition  of  which  is  presented  beyond  on  pages  1-3,  and  -u^: 
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Series  I. 

A.  Perissads. 

Potassium,  Sodmra,  C£eslum, 
Rubidium,  Lithium,  ThaDium, 
Hydrogen,  Silver,  Gold. 
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Classification  of  the  Elements, 
Series  II. 

A.  Perissads. 

Nitrogen,  Phosphorus,  Arsenic, 
Antimony,  Bismuth,  Colum- 
bium.  Tantalum,  in  the  SR 
state. 

Boron? 


B.  Artiads. 
1.  Sulphur  Group. 


Pluorine. 


B.  Artiads. 

1.  Iron-Aluminum  Group. 

«.  Iron  Sub-group. — Platinum, 
etc.,  Copper,  Lead,  etc.,  Iron, 
Cobalt,  Zinc,  Cadmium,  Nic- 
kel, Mangaucse,  Chromium, 
Tungsten,  etc.,  Cerium,  Yttri- 
um, etc.,  Magnesium,  Calcium, 
Strontium,  Barium ;  also  H2, 
K2,  Nas,  etc.  C.  Ariiad. 

b.  Aluminum  Sub-group.— Alu-   Sulphur  (fS),  Selenium,  Telluri-    Oxygen, 
minum  {l3A\) :  also  /JFe,  /?Mn, 
per,  /?B,  etc' 

2.  Tin  Group. 

Tin,  Titanium,  Zirconium,  Tho- 
rium ;  also  yH2,  yPe,  yMn, 
yBo,  yPb,  y6u,  etc. 

This  classification  assumes  that  the  metal  iron,  for  example,  when  in  the  deutoxyd 
state,  is  of  the  same  group  with  titanium  or  tin  in  the  deutoxyd  state ;  that  chromium, 
molybdenum,  etc.,  in  the  tritoxyd  state,  belong  to  the  same  group  with  sulphur,  sele- 
nium, boron,  etc.,  in  the  tritoxyd  state ;  and  further,  that  while  silicon  and  the  ele- 
ments of  the  tin  group  are  unquestionably  allied,  the  latter  are  basic  to  the  former 
in  all  combinations  of  the  two. 

In  the  earlier  part  of  the  volume,  the  formulas  on  the  new  system  are  not  given. 
Examples  of  the  several  kinds  under  each  of  the  subdivisions  are  here  presented, 
and  from  them  the  student  will  easily  supply  those  here  omitted. 

26.  Sulphids,  Tellurids,  Selenids,  Arsenids^  Antimonids^  Bismuthids.  The  fol- 
lowing are  the  formulas  of  species  from  the  lists  on  pages  26,  34,  84,  85,  each  being 
indicated  by  its  number  instead  of  its  name.  The  atomic  weights  of  the  sulphur 
and  arsenic  groups  in  the  new  system  are  relatively  the  same  with  those  that  are 
used  in  the  sections  beyond  on  the  Sulphids,  those  of  the  arsenic  series  employed  in 
these  sections  being  half  less  than  are  given  in  the  table  on  pages  xii,  xiii. 


Sulphur  (fS),  Selenium,  Telluri- 
rium.  Molybdenum  ;  also  ePe, 
cer,  eMn,  £¥,  eW. 

2.  Carbon-Silicon  Group. 

Carbon,  Silicon ;  also  yS,  ySe, 
yTe,  etc. 


Series  IIL 

A.  Perissads, 
Chlorine,  Bromine,  Iodine 


B.  Perissad  (or  Artiady 


1.           26.  AS2S2 

27.  ASaSs 

34.  MoSa 

2,  L      35.  Ag4  Sb 

36.  AgiaBi 

37.  -GusAsa 

2,  IL    40.  AgaS 

46.  (Pb,  €u)  Se 

56.  ZnS 

41.  (Ag2,Pb)S 

47.  (Pb,  Hg)  Se 

58.  Ag2Te 

44.  PbS 

48.  PbTe 

61.  OuS 

45.  Pb  Se 

49.  (^u,  Fe)S 

62.  (eu,  Aga)  S 

101. 

Sb,  S.2|S2i|€u 

113. 

AsaSlSilPb^ 

125. 

102. 

Bi2  S2||S,||eu 

in. 

Sb,||So|i(Ag2), 

127. 

104. 

Sb,  S.llS^IlFe 

118. 

As,iS6|l(Ag.,)3 

128. 

105. 

As2S2iS2||Pb 

119. 

Sb^iSclKGu,  Pb)3 

129. 

108. 

Sb2S.,iS.iAg3 

121. 

Bi^iSolieua 

130. 

110. 

As^SifSsieui 

122. 

Sb^iSollPba 

131. 

INTRODUCTION.  ^  * 

2,  III.  15.  Fe  S„  or  y¥e,  S,  86.  Ni  (S,  As),,  or  y^i,  (S,  As), 

81.  2  eo  S+€o  S2,  or  (-Go,  y  Co),  S,  94.  Fe  (S,  As),,  or  yFe,  (S,  As), 

83.  (Oo,  Fe,  m)  As,,  or  yft.  As,  98.  (Ag,  Au,)  Te, 

85.  -Go  (S,  As),,  or  y^o,  (S,  As),  100.  eu  S 

8.        101.  Sb,  S.iS,i|€u  113.      As,  S|S,|  Pb,  125.      (€u,  eic.,  ttJS.|(Sb„  As,) 

^.  ...  ^.   .._ (€u,  Fe),  S|S,|Ab, 

(Pb4  SJSolSb, 
Pbft  sJs«i(Sb2,  As,) 
(Ag,).  S.ISolSb, 
131.  (Ag„eu),oS,|SeKSb,  + As,) 
111.    Sb,  S||S4||(Pb,  Ag,),  123.  (Bi„Sb)|S6iPb3  132.  As,  S.,|S.|€u 

27.  ChloridSy  Bromids^  lodids.  For  the  Chlorids,  Bromids,  lodids,  p..  110,  the 
following  are  examples  of  the  new  formulas : 

136.  Hg,  01,  142.  Ag  Br  147.  (K,,  Mg)  CI, +  4  aq 

137.  KCl  143.  Agl  148.  (Oa,  Mg)Cl,+4aq 

138.  NaCl  144.  Hg,!,  150.  Pb(iCl,4-^e) 

139.  NH4CI  145.  PbCl,  151.  Pb(iCl2  +  je) 

140.  Ag  CI  146.  Fe,  Clg 

28.  Fluorids.  Under  the  Fluorids,  if  fluorine  is  taken  as  a  perissad,  among  the 
formulas  of  p.  123,  Ca  F=:in  the  new  system,  Oa  Yi ;  Ce  F^Oe  ¥1 ;  3  Na  F+  Al'  P 
=Na6  Ah  Fx, ;  (Ca,  Na),  F+ AP  F'=(Oa,  Na,)^  AU  Fe. 

29.  Oxyds.  A.  For  the  ^w^c^rows  Oa;yG?5,  pp.  131,  132,  examples  of  the  formulas 
are: 

1.  173.  MgO  175.  H2O  176.  ZnO 

2.  179.  Al,  Oa.  or  /JAlg  O3  181.  (Fe,  ^Fe,  yTi)3  Os 
180.  Fe,  Os,  or  5Fe3  O3                               182.  (6a,  yTi)3  Os 

3.  1.    183.  (iMg+|(/?Al,/?Fe))4e4  187.  (iMg+f /?Fe)4e4 

184.  (iFe4-f/?Al)4  04  188.  (i  (2n,  Fe,  Mn)  +  f  (,^Fe, /JMn))*  O* 

186.  (iFe  +  f<5Fe)4  04  189.  (i  (Fe,  Mg,  €r)  +  f /?R)4  O* 

3,  2.    191.  (iBe-}-i;SAl)4  04 

4.  192.  Sn  O2,  or  ySn,  O,  195.  (iMn+i  yMn),  O, 
193.  Ti  e,,  or  yTi,  O,                                 1 97.  (i  Pb  +  i  yPb),  O, 

The  general  formula  for  the  Spinel  group  is  (J  R+J  jSR) «  O4. 

The  spinel  formula  written,  as  ordinarily  done  under  the  new  system,  without  the 
Greek  symbol,  would  be  (R  +  R^^^.  But  this  formula  contains  the  fiction  of  2  U 
inRaes*,  when,  in  fact,  while  there  are  2R  in  atomic  weight,  there  are  actually 
8R  in  replacing  power,  as  already  explained  (p.  xv).  Some  additional  sign  i.-? 
therefore  required  to  make  the  formula  tell  the  truth,  and  this  is  afforded  either  b) 
adding  other  numbers  to  the  barred  letters,  or  by  the  use  of  the  Greek  letters  as 
here  adopted. 

30.  B.  For  the  Hydrous  Oxyds,  p.  167,  the  formulas  become,  if  the  species  art 
regarded  as  only  oxyds : 

202.  (I  H,+f  <?Fe)3  03  '  204.  (i  H,+f  /7Fe)s  Os  206.  (i  IT,  +  f  (?Fe),  O, 

203.  (iH,  +  |/?Al),e8  205.  (i  H,  +  f /?Mn)s  O,  207.  (J  H,+J /?Fe),  O, 
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208.  (|H.+i(m,/?Al))3  03  212.  {iK,+iPAl),0,  215.  (iH.+Hi^Fe+f  M^)  . 

209.  (|H.+H/?^,m))3e3  21B.(iH. +  1^)3  03  O +3  ac 

o!?'  .^t^'"^t^^^^:^'  ^^^'  (^S^+*(^^^l+f  Mg))3   216.  {iR,+i{0B,0¥e)he, 
211.  (iH2+iMn)3-e3  03  +  2aq 

But  if  ternaries  (or  salts),  as  generally  admitted,  the  formulas  are  : 

202.  /?Fe3  0.||e.l|H.  20t.  /?Fe3  OiO.iH,  211.  MnlieJH, 

203.  /?Al3  0.iO.||H.  208.    /?(A-l,Fe)3  0||e.||H.  212.  PAUielu] 
20i.    /?Fe3  0,||e,|lH,  209.    /?(F,  Fe)3  eiO,||H,             213.             PFoMek. 

Ill  7:  ttt  '"'•        ^^"^^"^^     '''■  ^^^^  ""^^^^^ 

or  f  .   A  I A  lE^  "'      Mg3||e.||He  215.    (/?Fo.  Mg)3||ee||H. 

or  /?Fe,  0  iO.llH,  or  3  (Mg||0,||H,)  216.      /?(F,  Fe)3ieeiHe 

31.  C.  For  the  Oxyds  of  Elements  of  the  Arsenic  Group,  etc.,  p.  138,  the  formula? 


are: 


III        t'l'  '''•       ^''^'  ''^'       MOO3K.MO303) 

220-  Sb.03  223.         Bi.03  +  Q  226.  Sb.  (0,  S). 

The  hydrated  species  are  properly  ternaries;  but  there  is  still  some  doubt  over 
their  composition. 

3.  Physical  and  Blowpipe  Characters. 

1.  In  the  descriptions  of  the  physical  characters  of  minerals,  H.  stands  for  hard- 
ness, and  G.  for  specific  gravity. 

2.  The  scale  of  hardness  is  as  follows,  crystallized  varieties  of  the  minerals  men- 
tioned  bemg  meant:  1,  Talc;  2  Gypsum;  3,  Calcite  ;  4,  Fluorite  ;  5,  Apatite  ; 
6,  Orthoclase  ;  V,  Quartz  ;  8,  Topaz  ;  9,  Corundum  ;  10,  Diamond 

3.  In  crystallized  minerals  of  the  Isometric  system,  the  physical  characters  are  the 
same  m  the  directions  of  the  three  axes,  and  in  the  directions  of  lines  situated  sym- 
metrically  with  reference  to  these  axes.     In  the  Tetragonal  and  Hexagonal  systems 
these  characters  m  a  vertical  direction  differ  from  those  in  a  horizontal  or  transverse' 
Ihe  optical  axis  has  the  direction  of  the  vertical  axis. 

4.  In  crystals  of  the  remaining  systems  there  are  two  axes  of  polarization  A  line 
bisecting  the  acute,  or  the  obtuse,  angle  between  these  optical  axes  is  called  a  bisec^ 
trix;  that  bisecting  the  acute  angle  is  the  acute  bisectrix,  or  the  bisectrix,  as  the  term 
is  employed  m  the  descriptions  beyond  ;  that  bisecting  the  obtuse  angle  (and  whieh 
IS  at  right  angles  to  the  acute)  is  the  obtuse  or  conjugate  bisectrix 

5.  In  the  Orthorhombic  system,  the  two  bisectrices  are  parallel  fco  the  crystallo- 
graphic  axes  ;  and,  consequently,  the  plane  of  the  optical  axes  (the  optic-axial  plane) 
IS  pamllel  to  one  of  the  diametric  sections  of  the  crystal,  and  is  at  right  anMes  to 
tne  other  two.  &         &       •^'^ 

By  a  diametric  plane  or  section,  as  here  used,  is  meant  a  plane  passing  through 
TLtc  crystallographic  axes;  that  is,  one  through  each  a  and  6,  a  and  c,  or 

6.  In  mineral  species,  the  position  of  the  bisectrix  is  constant,  or  neaily  so,  while 
the  optic-axial  angle  often  varies  widely.  The  angles  mentioned  in  the  descriptions 
are  those  taken  in  the  air,  unless  it  is  otherwise  stated. 

V.  Under  Blowpipe  characters,  B.B.  stands  for  before  the  blowpipe;  OF  for 
a^onrrnd  '         *       ^'"^^"''^^  >^^-     ^  ^^^«^^  t^^^  is  a  small  glass  tube  closed 
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The  following  is  the  scale  of  fusibility  adopted  (that  of  von  KobcU) :  1,  Grai 
1A.NTIMONY ;  2,  Natrolite  ;  3,  Almandine  (var.  of  garnet) ;  4,  Green  Actinolitb 
5,  Orthoclase  ;  6,  Bronzite. 


4.  Crystallography. 

1 .  The  systems  of  crystallization  are  as  follows  : 

1.  JIavinff  the  axes  equal.     The  Isometric  system. 

2.  Having  only  the  lateral  axes  equal.     The  Tetragonal  and  IIexaoonal. 

3.  Having  the  axes  unequal.     The  Orthorhombic,  Monoclinic,  and  Triclinic. 


1 

r'O     ^^ 

0 

0 

c 

r' 

vIa)  \^ 


The  names  Monoraetric, 
been  set  aside  for  the  abov( 


ie,  Dtaetric.  and  Trimetnc,  -od  in  form„  editU^^^^^ 

30V0  for  two  reasons:  (l)the  fact  that  tne  nar 
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fi^^,;/f  f;'™  ^i;."""-     2-  Some  of  the  simpler  isometric  forms  are  represented  in 
bgures  1  to  50      Fig.  1,  a  cube  (with  three  equal  axes) ;  2,  an  octahedron  for  reon 
lar  octahedron) ;  3,  a  dodecahedron  (or  rhombic  dodecahedron)     4    5,  eomWnS 
f /^  !>  '"^  ^O'i^^l'^'^d^oV ;  6,  7,  cnbo-octahedron ;  8,  combination  ,^f  oetahed  on 

TJ  fbe ?e  r"  **?  "?-'°^  '^'  '''"^"°^'  ^^'  P'^"«^  l-^i"?  ''^"•''^d  alike  through" 
sold  iffd  ^nTv,  "'*''"f  ""''."''^^  ''?'^  ''^^'  10.  a  trapezohedron  (24-fafed 
hedl  L\lffer:rp'oXnf  ^'  '''  '  *^'"'^^''^^" '  '''  '''  '"^^  P-tagona/ dodeca- 

are^io^'e\':&:d:riritt^^^^^^^^^^^^^     r-"'' '--'  ■'  ''^--'  f '-- 


OA  0=90°,  f.  1. 
OA  1  =  125  16',  f.  6,  Y. 
(9A^=135,  f.  4,  5. 
0  A  t-f  f = 
(?Ai-t=:143  8 
OA«-f=140  11 

C>A4-f=:l41    20 

0  A  4-1=146  19 

OAi-2  =  l53  26,  f.  16,  17. 

OAi-l=156  48 

0Ai4=]58  12 

C>A»-3=161  34 

0a«-4=165  58 

C>A«-5=168  41 

OA«-40=178  34 

6>  A  ^4=133  19 

(9AH=136  45 

0  A  2-2  =  144  44,  f  9,  10. 

OaH=i5o  so 

0  A  3-3  =  154  46,  f.l5. 

OAH=147   15 

0  A  4,0V.  1,  =  115  14 

Oa2,      "     =109  28,  f.  23. 

0A3,      «     =103  16 

0  A  24=164  46 

0  A  3-1=143  18,  f.  26,27. 

0  A  4-2  =  150  48 

0  A  54=147  41 
OA  7-J=155  42 
0A\^.\^=152  4 

1  A  1  =  109  28,  f.  2. 
i  A  1,  top,  =  70  32 

1  A  4=144  44,  f.  8. 
1  A^f=144  15 
1  A  ^1=143  56 
1  A«.f=i43  11 

1  Ai-2=140  16,  f.  12. 
1  A4-f=138  58 
1  Ai-3  =  136  54 
1  A  i-4=134  26 
1  A  t-5  =  132  48 
1AM  =  168  41 


1  A  2-2=160°  32',  f.  11. 
lAf-f=157  25 
1  A  3-3  =  150  30,  f.  20. 
1  A  1=169  49 
1  A  2  =  164  12,  f.  24 
1  A  3  =  158 
1  A  3-1=157  45 
1  A  4-2=151  52 
1  A  54=151  25 
1  A  74  =  145  46 
1AV-V=151   47 
aA«=120,  f.  3. 
iA  i,  ov.  top,  =  90 
iAe-f=l73  39 
-    «•  A  2-1=171  52 
«  Ai-|=167  42 
*A«-2  =  161  34,  f.  21. 
»  A  24=166  48 
4A«-3  =  153  26 
i'A  f4=149  2 
iA«i-5  =  146  18 
iA  2-2  =  150 
«■  A  3-1  =  160  54 
«■  A  3-3  =  148  31 
t  A  4-1=166  6 
«  A  54=162  58^ 
«A  V-3  =  150  45 
2-2A2-2,  B,  =  131  49,  f.  10. 
2-2  A  2-2,  C,  =  146  27 
2-2  A  2-2,  ov.  top,  =  109  28 
f  Af,  B,  =  135  48 
|Af,  C,  =  119  38 
3-3  A  3-3,  B,  =  144  54,  f.  15. 
3-3  A  3-3,  C,  =  ]29  31 
«-ff  A«-f§,A,  =  121  43 
i^^Ai.^,  0,  =  177  3f 
«-4  A«4,  A,  =  127  34 
«4Az-|-,  C,  =  167  19 
«4Az4,  a,  =  129  47 
«^3  A«4,  C,  =  163  44 
e4A«4,  A,  =  133  49 
i-f  A«-f,  C,  =  157  23 


i-2  Ai-2,  A,  =  143°  8',  f.  17. 

«-2  A«-2,  C,  =  143  8 

«-2  A  2-2,  ov.  top,  =  126  52 

i-2  A  2-3  =  171  62 

e-2  A  2-2  =  155  64 

i-3  A  2-3,  A,  =  154  9,  f.  18. 

4-3  A  2-3,  0,  =  126  52 

2  A  2,  A,  =  152  44,  f.  25. 
2A2,  B,  =  141  3i 

3  A3,  A,  =  142  8 

3  A3,  B,  =  153  2^ 

3-f,  A,  =  158  13 

3-f,  B,  =  149 

3-1,  C,  =  158  13 

4-2,  A,  =  162  15 

4-2,  B,  =  184  47^ 

4-2,  0,  =  144  3 

2-1,  A,  =  164  54^ 

2-1,  B,  =  136  24 

24,  C,  =  164  54^ 

5.f,  A,  =  152  20 

5-1,  B,  =  160  32 

5-f,  C,  =  162  20 
7-^,  A,  =  158  47 
7-1,  B,  =  165  2 
7-J,  C,  =  136  47 
f-l.  A,  =  163  49 
H,  B,  =  157  3i 
f-l,  C,  =  138  48 
V-¥,  A,  =  166  57 
Y-¥,  B,=152  7 
V-¥,  C,  =  140  9 
4- A  A,  =  147  48 
4-i,  B,  =  157  23 
4-^,  C,  =  164  3i 
5-f,  A,  =  152  20 
5-1,  B,  =  160  32 
64,  C,  =  152  20 
¥-3,  A,  =  172  51 
V-3,  B,  =  154  33 
V-3,  C,=128  16 


The  angles  A,  B,  C,  above,  are  those  over  the  edges  so  lettered  in  the  figure  referred 

to,  or  over  the  corresponding  edges  in  related  forms.  »«ierrea 

4.  Figures  29  to  49  represent  hemihedral  forms,  or  those  having  for  some  or  all  tho 
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planes  half  the  number  wliicli  complete  symmetry  requires.  In  f.  29  the  plane  1 
occurs  on  only  half  the  8  solid  angles,  and  31,  the  tetrahedron,  results  fioni  the 
extension  of  these  planes ;  and  so  for  the  rest.  Fijrurcs  29  to  40  are  of  indiuti 
hemihedrons  ;  and  41-49  oi parallel  hemihedrons.  Some  of  the  angles  are  as  fol- 
lows ;  many  are  the  same  as  for  the  preceding  forms. 
29  30  J.  31  3lA  32 


A 

pM^A 

V 

0 

/2       0 

l-.-i' 
\ 

1  A  1=10°  32',  f.  31,  31a. 

1  A  I,  A,  =  162  39i 
f  Af,  B,  =  82  10 

2  A  2,  A,=:152  44 

2  A  2,  B,  =  90,  f.  37  a. 

3  A  3,  A,=142  8 
3  A  3,  B,=99  6 

HAH,  B,  =  93  22 
HAH,  C,  =  160  15 
2-2  A  2-2,  B,  =  109  28,  f.  34. 
2-2  A  2-2,  C,  =  146  26^ 
3-3  A  3-3,  B,=124  7 


3-3 
3-1 
3-1 
3-1 
4-2 
4-2 
4-2 
i'\ 
H 
i-2 
i-2 
i-3 


A  3-3, 
A  3-^, 
A  3-1, 
A  3-1, 
A  4-2, 
A  4-2, 
A  4-2, 
A  i-h 
A  i-h 
\  i-2, 
A  i-2, 
A 1-3, 


C,  =  134°  2' 

A,  =  158  13,  f.  39. 

B,  =  110  65i 

C,  =  158  13 

A,  =  162  15 

B,  =  124  51 

C,  =  144  3 
A,  =  112  37 
C,  =  in  29 

A,  =  126  52,  f.  47,  48. 
C,  =  113  35 
A,  =  143  8 


In  the  forms  i-f ,  i-2  (f.  47),  i-3,  i-4,  A  is  the  angle 
that  at  either  of  tlie  othiers. 


i-3Ai-3,  C,  =  107°  27i' 
i.4Ai-4,  A,  =  151  56 
f4Ai-4,  C,  =  103  36^ 
4-2  A  4-2,  A,  =  128  15 
4-2  A  4-2,  B,  =  154  47 i 
4-2  A  4-2,  C,  =  131  49 
3-5  A  3-5,  A,  =  116  23,  f.  451. 
3-JA3-J,  B,  =  149 
3-3A3.J,  C,  =  141  47 
5.4A5-I,  A,  =  119  H 
5.|A5-'J,  B,  =  160  32 
5-5A5-^,  C,  =  131  5 

at  thi  longer  edge,  and  C 
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50a  Fig.  50  represents  a  common  twin  or  compound  crystal  in  the 

isometric  system ;  and  50a  illustrates  that  it  corresponds  to  an  octa- 
hedron cut  across  the  middle  parallel  to  an  octahedral  face,  with  one 
half  revolved  60  or  180  degrees. 

B.  Tetragonal  System,    (Also  called  Quadratic,  Pyramidal,  Monodi- 
metric,  Diraetric,  Zwei-und-einaxige.)     5.  In  the  Tetragonal  system 
the  lateral  axes  (6)  are  equal,  being  the  diameters  or  diagonals  of  a 
square,  while  the  vertical  {a)  is  either  longer  or  shorter  than  the  lateral. 

6.  Owing  to  the  square  form,  the  planes  of  a  kind  are  in  fours  or  eights.  The  ! 
like  pLanes  on  the  four  solid  angles  make  a  4-sided  pyramid,  and  those  of  the  two 
extremities  combined  a  square  octahedron.  For  any  species  one  such  octahedron 
may  be  assumed  to  have  the  vertical  axis  la ;  and  then  the  other  octahedral  planes 
on  the  same  angles,  with  shorter  or  longer  vertical  axes,  have  the  vertical  axis  a  mul- 
tiple or  submultiple  of  a ;  as  Ja,  -Ja,  etc.,  2a,  fa,  3«,  etc. ;  and  the  planes  of  such  ^ 
octahedrons  are  accordingly  lettered  1,  -J,  |-,  2,  |,  3,  etc. 

7.  So  again  like  planes  on  the  four  edges  of  each  base  make  an  octahedron,  but 
of  an  intermediate  series,  called  the  diametric,  the  planes  being  parallel  to  a  lateral 
axis  or  diagonal.  The  vertical  axis  varies  by  simple  ratios,  as  in  the  other  series ; 
but  in  the  lettering,  as  the  planes  are  parallel  to  a  lateral  axis  (and  would  therefore 
meet  it  only  at  an  infinite  distance),  this  parallelism  is  expressed  by  adding  the  letter 
f,  initial  of  infinity.     Thus  ^-i,  1-z,  2-^,  3-^,  etc. 

8.  With  the  lengthening  of  the  octahedron  in  each  series,  the  numeral  becomes 
.arger  and  larger,  until  the  octahedron  is  merged  in  a  vertical  square  iw'ism^  its 
planes  parallel  to  the  vertical  axis.  This  parallelism,  expressed  by  the  letter  i  again, 
as  just  explained,  gives  for  the  lettering  of  the  square  prism  of  the  first  or  fundamental 
series,  ^  or  /;  and  for  that  of  the  second  or  diametric,  i-i.  The  figures  on  pages  277, 
273,  are  examples  of  these  forms,  and  also  of  the  double  8-sided  pyramids  and  8-sided 
prisms  which  occur  in  this  system. 

9.  The  angles  between  the  planes  on  the  vertical  edges  and  /,  or  i-i^  are  the  same 
as  those  having  similar  symbols  in  the  isometric  system,  noting  only  this  difi'erence 
in  the  lettering,  that  0  in  the  cube  is  i-i  in  the  square  prism ;  thus  0  a  z-2  in  the  cube 
or  other  isometric  form  is  the  same  with  ^-^  A^-2  in  the  tetragonal  system  ;  and  so  on. 

10.  The  length  of  the  vertical  axis  a  is  calculated  from  the  supplement  (S)  of  the 
angle  0  a  \-i,  A  hne  drawn  vertically  on  the  plane  \-i  (f.  260,  p.  277),  that  is,  at  right 
angles  to  the  lower  or  upper  side,  is  the  hypothenuse  of  a  right-angled  triangle,  the 
basal  side  of  which  triangle  is  parallel  to  a  lateral  axis  6,  and  the  vertical  parallel  to  the 
vertical  axis  a.  These  sides  have  the  ratios,  therefore,  of  the  two  axes  ;  and  taking 
6=unity,  «=tan  A  (or  angle  of  triangle  at  base,  or  opposite  a).  This  angle  A 
equals  the  supplement  of  0  a  l-i ;  and  therefore,  calling  this  supplement  aS',  a=tan  S. 

11.  The  value  of  the  axis  may  also  be  obtained  from  the  supplement  (S')  of  the 
angle  0  '  1,  by  the  equation  : 

a=tan  /S^'-i-sec  45°;  whence  log  a=log  tan  S' — 10-1505150. 

C.  Hexagonal  System.  12.  This  system  differs  from  the  Tetragonal  in  having 
three  equal  lateral  axes  (6)  instead  of  two ;  the  vertical  (a)  is  at  right  angles  to  the 
lateral  (fig.  A). 

13.  In  the  Hexagonal  section  of  the  system  the  symmetry  of  the  crystals  is  by 
sixes  and  twelves,  as  in  figs.  A  to  D ;  f.  440,  p.  530 ;  f.  527,  p.  627.  In  f.  B,  1  cor- 
responds to  a  hexagonal  pyramid  of  the  fundamental  series,  and  1-2,  |^-2,  2-2,  to 
similar  pyramids  of  the  intermediate  series;  /  is  the  hexagonal  prism  of  the  former 
series,  and  e-2  that  of  the  intermediate  prism.  Z"a/=120°,  /Ai-2=150°,  ^-2A^-2, 
ov.  /,=120°. 

14.  In  the  Rhombohedral  section    )f  the  system,  the  planes  1,  2,  3,  '^,  etc.,  are 
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planes  of  rhomboLedrons,  having  for  the  vertical  axis  la,  2^7,  3a,  !«  etc  la 
being  the  value  of  the  axis  in  the  fundamental  rhombohedroii,  (R)  (fi.rs  p'  e)  ''tIio 
angle  of  a  rhombohedron  mentioned  is  always  that  over  a  terminal  Vwo  as  that 
between  the  upper  planes  E  of  figure  141,  p.  141.  On  graduallv  shortenin  Ahe  rhoin- 
bohedron  in  fig.  141,  it  may  become  ^R,  ^R,  and  so  on,  tilfthe  length  becomes  0, 
A  B 

0 


D 


\kAJ 


and  the  rhombohedron  is  reduced  to  a  flat  plane.  Hence,  staiting  from  this  plane 
(which  corresponds  to  the  basal  plane  of  the  rhombohedron  or  hexagonal  prism),  the 
rhombohedron  as  it  elongates  reaches  the  form  of  fig.  141  ;  and  continuing  the 
elongation,  the  vertical  axis  doubles,  trebles,  and  so  on,  till  finally  it  becomes  iniinite, 
and  the  rhombohedron  is  then  a  six-sided  prism.  If  a  diminution  in  length  now 
commences  by  planes  inclined  to  the  opposite  extremities  of  the  vertical  axis,  theso 
planes  correspond  to  another  series  of  rhombohedrons  which  are  distinguished  by  a 
minus  ( — ).     The  planes 

0....i..l..2.../  (or    oo)  ....—2..— 1..— J....0, 
lie  in  a  single  vertical  zone.     Figs.  550,  551,  p.  G70,  represent  the  forms  R,  -J,  -2, 
-f,  4,  13. 

15.  The  value  of  the  vertical  axis  a  is  obtained  from  the  supplement: 

Of  0  A 1-2  [S)  by  the  equation  a^tan  S. 

Of  Oai     [S')  by  the  equation  a^tan  S'-^sqc  30°. 

The  latter  gives  log  a=log  tan  ^'—10-0624694. 

D.   Orthorhombic  St/stem.     (Also  called  Rectangular,  Prismatic,  Trimetric,_  Ein 
and-einaxige.)     16.  In  the  Orthorhombic  system  the  three  axes  are  unequal  and  inter 


Beet  at  right  angles;  and  the  three  diametric  planes,  or 
those  containing  the  axes,  are  consequently  rectangular 
in  intersection. 

The  annexed  figure  represents  a  rectangular  prism 
with  replaced  edges  and  angles. 

17.  a,  6,  c,  are  the  axes,  of  which  a  is  the  vertical,  b 
the  shorter  lateral  or  brachijdiagonal,  c  the  longer  lateral 
or  macrodiagonal.  0  is  the  basal  plane  of  the  prism ; 
i-l  the  larger  lateral  plane,  parallel  to  the  longer  lateral 
axis ;  i-i  the  smaller  lateral  plane,  parallel  to  the  shorter 
lateral  axis. 

18.  /  are  planes  on  the  edges  of  the  rectangular  prism, 
which  when  extended  would  form  a  vertical  rhombic 
prism,  having  its  axes  b  and  c  in  the  ratio  of  16  :  Ic 
It  is  therefore  the  unit  ov  fundamental  vertical  prism.  ^ 

19.  l-l  are  planes  parallel  to  the  longer  lateral  axis, 
and  having  for  the  axes  a,  6,  the  ratio  la  :  16 ;  extended 
upwards  they  form  a  dome  (so  named  from  domuSy  a 
house),  which  is  called  the  macrodome.     The  planes  1-t 
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in  a  similar  manner  form  what  is  called  a  hrachydome^  they  being  parallel  to  the 
shorter  lateral  axis;  its  axes  a,  c,  have  the  ratio  la  :  Ic,  that  is,  the  two  diagonals  of 
this  horizontal  prism  have  this  ratio.  These  two  domes  are  therefore  the  unit  domes 
Their  summit  angles  are  of  course  supplements  of  their  basal  angles  (or  those  ovel 
the  vertical  planes  i-l,  i-i). 

20.  If  the  axis  h=l ;  half  the  obtuse  angle  of  the  prism  /  be  called  X;  half  the 
summit  angle  of  the  macrodome  l-I,  Y^  and  half  the  basal  of  the  same  Z\  then  we 
have  for  the  values  of  the  other  axes  a  and  c  : 

a=cot  ]P==tan  Z.   c=tan  X. 
Further,  X=i-l  a  7—90° ;     T=  0  a  1-1—90° ;  Z=i-i  a  1-z— 90°. 

20.  The  planes  1  on  the  eight  angles  are  planes  of  an  octahedron,  having  for  the 
axes  a,  6,  c,  the  ratio  la  :  16  :  Ic.  It  is  therefore  the  unit  or  fundamental  octahe- 
dron (1).  Its  pyramidal  edges,  if  the  octahedron  were  completed  (as  in  f.  55,  p.  20), 
would  be  of  two  kinds,  two  at  each  extremity  opposite  to  the  axis  c,  the  longer 
lateral  axis,  and  two  opposite  to  6,  the  shorter  lateral  axis.  The  former  is  the 
macrodiagonal  edge,  the  latter  the  brachy diagonal. 

21.  By  doubling  the  length  of  the  vertical  axis,  the  lateral  being  fixed,  we  form 
the  octahedron  2  ;  by  trebling  it,  the  octahedron  3 ;  by  halving  it,  the  octahedron 
|- ;  and  so  for  the  domes,  doubling  the  vertical  axis  we  have  the  dome  2-1  or  2-i ;  by 
halving  the  same,  the  dome  -J-I  or  -J-i,  and  so  on.  The  letter  i,  as  before  explained, 
stands  for  infinity,  and  means  that  the  plane  is  parallel  to  one  of  the  axes ;  I,  that  it 
is  parallel  to  the  longer  lateral  axis  ;  ^,  that  it  is  parallel  to  the  shorter  lateral  axis 

i  ov  I  alone,  or  as  the  initial  letter  in  a  symbol,  signifies  that  the  plane  is  parallel  to 
the  vertical  axis.  A  plane  i-l  is  parallel  both  to  the  vertical  and  longer  lateral ;  i-i, 
both  to  the  vertical  and  shorter  lateral. 

22.  The  octahedrons  alluded  to  above  have  for  the  axes  J,  c,  the  ratio  16  :  Ic, 
and  belong  to  what  is  called  the  fundamental  series.  But  others  may  exist  with 
different  ratios  for  b  and  c,  and  any  value  for  a.  If  the  ratio  for  6,  c,  is  16  :  2c, 
then,  as  c  is  the  longer  lateral  axis,  if  the  vertical  axis  is  la,  the  octahedron  is  1-2 ; 
or  if  the  vertical  axis  is  3a,  the  plane  is  3-2  ;  or  if  Ja,  it  is  J-5.  So  for  the  ratio 
36  :  Ic ;  if  the  vertical  axis  is  la,  the  octahedron  is  1-g ;  or  if  2a,  it  is  2-g ;  and 
if  the  vertical  axis  is  infinite,  the  plane  is  parallel  to  the  vertical  axis,  and  the  sym- 
bol is  ^-S.  The  first  figure  or  letter  in  these  symbols  always  refers  to  the  vertical 
axis,  and  the  second  to  one  of  the  lateral  axes. 

23.  The  planes  may  thus  be  viewed  as  lying  in  vertical  zoneSy  a  difierent  zone  for 
every  ratio  of  the  lateral  axes  6  :  c.  Each  series,  or  zone,  terminates  above  in  the 
basal  plane  of  the  prism,  for  which  a=0,  and  below  in  a  vertical  prism,  for  which  a 
is  infinite.  By  taking  the  planes  i-l,  i-i,  successively,  for  the  basal  plane  0,  there 
may  be  similar  series  of  zones  for  each.  The  planes  of  a  zone  have  their  mutual 
intersections  parallel  to  one  another ;  and  wherever  a  series  of  planes  exists  having 
such  parallel  intersections,  the  series  is  called  a  zone. 

The  small  tables  inserted  in  connection  with  the  crystalline  forms  of  some  of  the 
species  of  this  and  other  systems  of  crystallization  (pp.  27,  35,  338)  consist  of  the 
vertical  zones  of  occurring  planes.  The  planes  of  a  vertical  zone  have  mutual  hori- 
zontal intersections  in  the  crystal.  Consequently  in  a  crystal  not  oblique  the  inclina- 
tion of  the  basal  plane,  0,  on  any  plane  in  a  zone,  subtracted  from  270°,  gives  the 
inclination  of  the  prismatic  plane  of  the  same  zone  on  that  plane,  and  the  tangents 
of  the  supplemental  angles  of  0  on  the  planes  of  a  zone  vary  as  the  coefficient  of 
the  vertical  axis  for  each  plane.  Thus,  suppose  there  are  the  planes  1-z,  2-1,  S-% 
take  the  supplement  of  Oa1-i  (which,  if  O^l-l  is  124°,  equals  180°— 124°=56^) j 
then  the  tangent  of  this  angle,  doubled,  will  be  the  tangent  of  the  supplement  of 
0  A  2-1,  and  trebled,  of  the  supplement  of  the  angle  of  0  a  3-^.     The  same  for  the 
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planes  1,  2,  3,  or  1-2,  2-2,  3-2,  and  so  on ;  and  if  il  be  made  the  base,  then  in  the  8ain€ 
manner  the  angles  maybe  calculated  for  similar  zones  of  planes  terminatin<'  in  t-l  •  oi 
if  i-i  be  made  the  base,  for  zones  of  planes  terminalinir  similarly  in  i  l!^  So  if 'the 
angles  are  given,  the  relations  of  the  axes  maybe  calculated  bv  reversin.ahc  process 
24.  Making  the  brachydiagonal  6=unity  :  -  o        i 

a=tan.  suppl.  Oa  i .^;  and  calling  the  angle  I \I,  over  i-l,  X : 
c=tan  ^X. 

E.  Monodinic  System.  (Also  called  Ilemiprismatic,  Clinorhombic,  Monoclinohe- 
dral,  Zwei-und-eingliederige.)  25.  In  this  system  two  of  the  axial  intersections  are 
rectangular,  and  one  is^  oblique.  In  other  words,  the  lateral  axes  arc  at  riirht  angles  to 
one  another ;  but  one  is  oblique  to  the  vertical  axis,  and  the  other  at  ri<;ht  anodes  to  it. 

26.  If  figure  E  on  page  xxv  be  taken  as  representing  a  raonoclinic  form  in  its 
usual  position,  then  a  will  be  the  vertical  axis ;  h  the  inclined  lateral,  called  the  clino- 
diagonal;  c  the  other  lateral,  called  the  orthodiagonal.  The  an<rle  a'^b,  or  the 
inclination  of  the  vertical  axis,  is  called  the  ano-le  C. 

27.  The  section  of  the  crystal  in  which  6,  the  clinodiagonal,  and  a  lie  is  the  cliiio- 
diagonal  section  ;  and  that  in  which  c  and  a  lie  is  the  orthodiagonal  section.  The 
vertical  plane  i-i,  of  f.  E,  is  parallel  to  the  orthodiagonal  section,  and  is  lettered  simj>lv 
i-i ;  and  the  plane  w,  of  the  same  figure,  is  parallel  to  the  clinodiagonal  section,  and 
is  lettered  i-l.  The  angle  0''^i~i=C,  or  the  inclination  of  the  vertical  axis;  while 
Oa  i-i=90°,  and  ^-^A^-^:=90^     The  clinodiagonal  section  is  the  plane  of  si/mmctrg. 

28.  The  domes  havmg  the  planes  parallel  to  the  clinodiagonal  are  called  cUnodomes^ 
and  are  lettered  with  an  accent  over  the  i,  thus,  14  (l-i  in  f.  E),  2-i. 

29.  The  domes  parallel  to  the  orthodiagonal  are  hcmidomes,  the  planes  in  from  at 
top  being  unlike  in  inclination  those  in  front  below,  each  being  a  henwlome ;  ouo 
series  is  opposite  the  acute  intersection  of  the  axes,  and  is  the  plus  series,  lettered  l-«, 
2-^,  etc. ;  the  other  is  opposite  the  obtuse,  and  is  lettered  -1-/,  -2-i,  etc. 

30.  The  octahedral  planes  are  all  hemioctahedral,  and  +  and  —  are  used  in  the 
symbols  in  the  same  manner  as  in  the  symbols  of  the  hemidomes.  Thus  in  fig.  E, 
if  the  angle  between  the  upper  0  and  the  front  plane  i-i  is  obtuse,  then  the  upper 
planes  1,  1,  in  front  would  be  -1,  -1,  and  the  corresponding  planes  below,  -f  1,  -f  1, 
written  usually  1,  1. 

31.  If  the  clinodiagonal  b=l  ;  half  the  front  angle  of  the  prism  /(over  i-i)  be 
called  X,  half  tlie  summit  angle  of  the  clinodome  1-1,  X' ;  the  supplement  of  i-i  '^  l-i 
(==0'\U—C)  be  called  fi',  and  supplement  of  OAl-i  be  v;  and  C  be  used  as 
above  explained ;  then, 

c=sin  C  tan  X.       a=c-T-  sin  C  tan  X''=sin  v  ^  sin  M-=sin  ( C— /x)  ^  sin  a. 

F.  Triclinic  System,  (Also  called  Doubly  Oblique,  Tetartoprismatic,  Anorthic,  Ein- 
und-emgliederige.)  32.  The  three  axes  are  unequal,  and  obliquely  and  unequjdly 
inclined.  Angles  of  90°  and  135°  are  not  met  with  in  Triclinic  crystals.  Examples, 
figures  on  pp.  297,  338,  349.  •  „      i  r  v 

33.  The  crystalloD-raphic  symbols  used  in  this  work  are  essentially  those  ot  i>lau- 
mann,  the  author  of  the  system  of  crystallography  which  is  followed.  The  only  dn- 
ference  is  that  i,  the  initial  of  infinity,  is  substituted  for  the  svi"^^^},^' ^f^  ^^^^  ^' 
dropped,  it  being  in  almost   all  cases  unessential.      Thus,  P,  2P,  4/^2,    Qo.rao, 

ooP,  ooP2,  3P2,  of  Naumann,  are  P  or  1,  2,  4-2,  i-i,  i  (or  /),  ^-2,  3-5,  ^fth^woHc. 
And  in  the  rhombohedral  section  of  the  hexagonal  system,  for  K,  2Ji,  Sli,  li,  -/J , 
of  Naumann,  are  here  written,  P,  2,  3,  P,  2^  Moreover  0  or  o  is  ^ntten  for  the 
basal  plane.     The  distinction  of  capital  or  small  letter  in  the  symbols  is  mathcmati- 

cally  of  no  importance.  ,       .    .  ,    ^i       „.-,  ;„  *h\m 

34.  In  the  orthorhombic  system  the  shorter  lateral  axis  is  made  the  ""'"/'"; 
work.     The  axes  are  lettered  a,  6,  c,  in  difi"erent  systems,  except  in  that  of  Miller  (or 
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properly  WhewelFs),  who  uses  the  letters  A,  Z,  k,  as  *'  indices  "  referring  to  the  axes 
in  the  order  here  written  : 

Yertical.  BrachydiagonaL  MacrodiagonaL 

In  this  work  a  h  c 

In  Naumann  a  c  b 

In  Weiss  and  Rose  cab 

In  Miller  k  I  h 

For  the  tetragonal  system  the  axes  are  the  same,  except  that  b=c.     In  the  mono* 

clinic : 

Vertical  ClinodiagonaL  Orthodiagonal. 

Naumann  and  this  work  a  be 

Weiss  and  Rose  c  a  b 

Miller  '  k  I  h 

The  following  are  convenient  simple  rules  for  use  in  connection  with  crystallo- 
graphic  measurements  and  calculations  : 

35.  If  a  plane,  p,  replaces  the  edge  between  any  other  two,  5,  t,  making  parallel 
intersections,  the  sum  of  the  angles  between  p  and  the  two  planes  s,  t,  equals  180 
plus  the  inclination  of  s  on  t.  If  the  planes  s,  t^  meet  at  90°,  the  sum  of  these 
angles  equals  180°  +  90°=2'70° ;  and  if  the  angles  are  equal,  each  is  135° ;  if  the 
planes  s,  t,  meet  at  110°,  the  sum  of  the  two  angles  equals  180°  +  110°=290° ;  and 
if  one  is  130°,  the  other  will  be  160°. 

36.  On  p.  xxvi,  the  relation  between  the  symbols  and  the  tangents  of  the  inclina- 
tions of  planes  lying  in  zones  between  rectangular  axes  (which  zones  can  be  made  to 
be  vertical  zones  in  one  position  or  another  of  the  crystal)  is  pointed  out.  The  same 
method  holds  for  ail  vertical  zones  in  the  tetragonal  system,  and  for  those  that  be- 
come vertical  on  putting  the  crystal  on  its  plane  i-i ;  also  for  all  the  zones  which  are 
made  vertical  by  placing  a  monoclinic  prism  on  its  face  i-l^  that  is  the  zone  of  clino- 
domes,  the  zone  of  vertical  prisms,  and  all  zones,  then  vertical,  of  hemioctahedrons ; 
dlso  for  all  the  vertical  zones  of  the  hexagonal  prism,  and  hence  for  the  zone  of  rhom- 
bohedrons  of  any  species,  or  vertical  zones  of  scalenohedral  planes. 

37.  For  the  transfer  oihlk  of  Miller's  system  into  the  system  of  this  work,  take 
the  reciprocals.  Thus  if  symbol  is  212,  the  reciprocals  are  ^,  1,  |-,  the  last  ^  refer- 
ring to  the  vertical  axis.  As  the  relation  of  the  lateral  axes  should  be  in  whole 
numbers,  double  the  whole  and  it  gives  1:2:1;  whence  the  plane  is  that  which 
would  be  here  designated  1-2.  So  1  :  1  :  3  becomes  1  :  1  :  -J,  whence  the  symbo 
J ;  or  315  becomes  |-,  1,  J,  or  1,  3,  f  ;  whence  |-3  ;  and  in  the  orthorhombic  system 
the  3  in  i-3  would  have  the  short  mark,  or  be  written  |-5 ;  while  135  would  give 
the  symbol  f-3. 

38.  In  hexagonal  forms  the  change  is  less  simple,  and  the  method  for  it  is  hardly 
intelligible  to  one  not  knowing  something  of  both  systems.  The  axes  of  Miller,  in- 
stead of  being  those  of  fig.  A,  p.  xxv,  are  lines  drawn  through  the  centre  normal  to  (that 
is  at  right  angles  to)  the  alternate  faces  of  the  pyramid  ;  they  are  therefore  three  in 
number  and  the  planes  are  thus  referred  to  axes  parallel  to  the  rhombohedral  edge. 
The  planes  in  fig.  A,  according  to  Naumann's  system,  are  all  of  one  kind  in  the 
hexagonal  section  of  the  hexagonal  system,  but  of  two  kinds,  B  and  -B  (or  1  and  -1) 
in  the  rhombohedral  section.  In  Miller's  system  they  are  of  two  kinds  in  both  sec- 
lions  the  distinction  between  the  two  sections  not  being  entertained. 

The  axes  a,  6,  c,  of  any  plane  in  the  hexagonal  system  of  Naumann,  have  the  fol 
[owing  values  in  terms  oihkl  of  Miller  :* 


*  Furnished  the  author  for  this  place  by  Prof.  J.  P.  Cooke,  of  Harvard. 
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a  = 


/3  (1  +  2  cos  7) 
^    2  (1— cos  r) 


6= 


h+k-^l  V     2  (1— cos  7)  "-  /—A;  ''= 7=lA 


But  in  using  tliese  equations  strict  attention  must  be  paid  to  the  signs,  as  i^  illus. 
tiated  in  the  examples  belovv.  The  angle  7  is  the  angle  between  the  axes' in  MJler'.- 
system,  which  equals  the  facial  angle  of  the  rhomb  face  at  the  vertex  of  the  rliorabo- 
iiedron  H. 

The  equations  give  the  true  ratios  of  Naumann's  axes  ;  but  these  ratios  often  have 
to  be  reduced  to  whole  numbers,  or  otherwise  modified,  to  obtain  precisely  the  valiiex 
used  in  Naumann's  symbol.  The  second  member  in  the  equation  for'a  gives  the 
length  of  the  axis  7na  in  any  form  ;  the  first  member  in  it  is  all  that  is  required  for 
the  value  of  m  in  the  symbol,  while  the  second  is  the  value  of  a. 

The  following  are  some  examples : 

In  f.  564  (p.  6*72),  plane  A',  which  is  100  of  Miller,  gives,  on  substituting  the  values  o(hkl,  and 
working  the  equations,  a  :b  :  c=l  :i  (infinity)  :  -1.  The  parameters  of  the  plane  in  Naumann's 
system  for  the  vertical  and  three  lateral  axes  are  1:1:1:2. 

The  plane  z,  to  the  right,  is  2TT  of  Miller ;  whence  a:  b  :  c:=i  :  i  :  -3,  which,  since  a  and  b  arc- 
each  infinity,  is  equivalent  to  i  :  i  :_-l. 

The  plane  -2,  to  the  right,  is  iTl  of  Miller;  whence  a  :  b  :  c=l  :  ^  :  i=2  :  \  :  i ;  the  Nau- 
mann  ratio  for  this  plane  is  2  :  1  :  1  :  i. 

Plane  -^  is  332  of  Miller ;  whence  a  :  b  :  c=i  :  i  :  -i=f  :  -1  :  -1. 

The  left  upper  plane  1^  is  201  in  Miller;  whence  a  :  b  :  c=l  :  -1  :  -J-=3  :  -3  :  -1,  giving  the 
Naumann  symbol  3-3,  from  which  comes  its  equivalent  scalenohedral  symbol  1\ 

The  left  upper  plane  ^^  is  MiUer's  310 ;  whence  a  :  b  :  c=i  :  -1  :  -J-=|-  :  -3  :  -1 ;  giving  the 
Naumann  symbol  f-3,  and  its  equivalent  ^^ 

The  right  upper  of  the  two  adjoining  planes,  J^  jn  f  564,  is  301  of  Miller;  whence  a  :  6  :  c= 
i  :  1  :  -^.  This  is  apparently  a  different  result  from  the  last.  But  calculating  the  length  of  the 
fourth  of  Naumann's  parameters,  it  gives  /i=n-7-(w— l)=|-f-(-|— 1)=^.  from  which  it  follows 
that  the  parameters  of  the  plane  are  J  :  1  :  ^ :  -i;  and  on  calculating  the  fourth  parameter  in 
the  preceding,  ^  would  be  obtained,  proving  that  both  are  really  the  same  plane. 

6.  Nomenclature. 

1.  The  termination  ites  or  itis  (the  original  of  ite)  was  used,  according  to  system, 
among  the  Greeks,  and  from  them  among  the  Romans,  in  the  names  of  stones,  it 
being  one  of  the  regular  Greek  suffixes.  It  was  added  (as  ite  in  these  recent  times) 
to  the  word  signifying  a  quality,  constituent,  use,  or  locality  of  the  stone. 

Some  of  the  examples  are :  Hcematites,  from  the  red  color  of  the  powder 
Chloritis,  from  the  green  color ;  Steatites,  from  the  greasy  feci ;  Dendritis,  from  a 
resemblance  to  a  tree  or  branch;  Alabastritis,  for  the  stone  out  of  which  a  vase 
called  an  alabastron  was  made ;  Basanites,  from  the  word  for  touchstone ;  Sidentes, 
from  the  word  for  iron;  Argyritis,  from  the  Greek  for  silver;  Syenitis,  from  the 
locality,  Syene  in  Egypt ;  Memphitis,  for  a  marble  from  Memphis  in  Egypt. 

2.  the  only  modern  kind  of  name  not  in  vogue  in  Pliny's  time  is  that  after  persons. 

Werner  appears  to  have  been  the  first  to  introduce  personal  names  into  mmeralogy.  The 
earliest  example,  as  far  as  ascertained,  was  his  naming  what  von  Born  had  called  Gnen  JJ>ca 
(Mica  viridis),  Torbeiite,  after  its  investigator,  the  chemist  Torber  Bergraann  (more  correctly  wrilion 
Torberniic  by  some  mineralogists  of  last  century,  as  Bergmann  wrote  las  name  m  Latm,  uie 
language  of  his  scientific  works.  Torbernus  Bergmann).  The  name  encountered  objections ;  ana 
Werner,  in  view  of  Bergmann's  announcement  (after  some  incorrect  trials)  that  the  nunerai  was 
a  copper  ore,  substituted  in  1789  the  name  Chalcolite.  He,  however,  immediately  allerwani  (cany 
in  1790)  showed  that  he  saw  nothing  bad  in  the  style  of  name  by  des.gnatmg  other  u*-^^^'  81^^'^'» 
Prehnite  and  Wiiheriie,  the  former  after  Col.  Prehn,  the  discoverer,  and  tlio  latter  "'^^.'^  ^^• 
Withering,  the  discoverer  and  analyst  of  the  species.  The  same  year  Kstner,  «  ™l"f  ^'i^^^;^';  °; 
Vienna,  is.<ued  a  pamphlet  against  the  Werner  school  with  the  tiUe  "Freymuthige  OeUanken 
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iiber  Herrn  luspector  "Werner's  Terbessenmgen  in  der  Mineralogie  "  etc.  (64  pp.  16mo,  1790),  It 
which  lie  makes  light  of  Werner's  labors  in  the  science,  and  under  the  head  of  Frehnite  ridiculed 
this  method  of  creating  a  paternity,  and  providing  the  childless  with  children  to  hand  down  their 
names  to  posterity  (p.  25).  Such  names  were,  however,  too  easily  made,  too  pleasant,  as  a 
general  thing,  to  give  and  receive,  and  withal  too  free  from  real  objection,  to  be  thus  stopped  off, 
and  they  have  since  become  numerous,  even  Vienna  contributing  her  full  share  toward  their 
multiplication. 

As  a  part  of  the  history  of  mineralogical  nomenclature,  it  may  be  here  added  that  "Werner, 
when  it  was  proved  that  his  chalcolite  was  an  ore  of  uranium  with  but  little  copper,  instead  of  a 
true  ore  of  copper,  dropped  the  name  entirely,  and  called  the  mineral  simply  Uranglimmer 
(Uranium  mica);  and  Karsten,  in  his  reply  to  Abbe  Estner  (Berlin,  1793,  80  pp.  12mo),  makes 
out  of  the  necessary  rejection  of  chalcolite  an  argument  against  chemical  names,  and  in  favor  of 
names  after  persons,  as  the  latter  could  never  turn  out  erroneous  in  signification. 

"Werner,  in  an  article  written  in  defence  of  his  introduction  of  this  class  of  names  (Bergm.  J.,  i. 
103,  1790),  mentions  the  case  of  Obsidian  (more  properly  Ohsian)  as  a  precedent  from  Pliny,  Obsian 
being,  as  Pliny  states,  the  reported  discoverer  of  the  substance  in  Ethiopia.  But  this  is  not 
strictly  an  example.  For  Pliny  uses  Obsian  not  as  a  substantive,  but  as  an  adjective  ;  the  mineral 
was  not  Obsian,  but  Obsian  glass  or  Obsian  stone;  viirum  obsianum,  lapis  obsianus,  and  obsiana 
[vitra],  occurring  in  the  course  of  the  paragraph.  The  addition  of  the  termination  ite  to  Obsian 
would,  according  to  mineralogical  method,  make  a  name  equivalent  to  Pliny's  lapis  obsianus. 
Names  of  persons  ending  in  an  (as  Octavian,  Tertulliaii)  were  common  among  the  Romans  ;  and 
this  is  so  far  reason  for  avoiding  the  termination  in  names  of  stones. 

Some  critics  question  the  existence  of  the  reputed  Obsius,  and  reject  Pliny's  explanation. 

3.  The  ancient  origin  of  tbis  termination  ite,  its  adoption  for  most  of  the  names 
in  modern  mineralogy,  its  distinctive  character  and  convenient  application,  make  it 
evidently  the  true  basis  for  uniformity  in  the  nomenclature  of  the  science. 

4.  If  any  other  termination  in  addition  is  to  be  used,  it  should  be  so  only  under 
system  ;  that  is,  it  should  be  made  characteristic  of  a  particular  natural  group  of 
species,  and  be  invariably  employed  for  the  names  in  that  group  ;  and  its  use 
should  not  be  a  matter  of  choice  or  fancy  with  describers  of  species. 

As  a  matter  of  fact,  several  other  terminations  are  in  use,  but  wholly  without 
reference  to  any  such  system.  The  most  common  of  them  is  ine ;  but  it  has  not 
been  employed  for  any  particular  division  of  minerals,  and  it  could  not  now  be 
so  restricted ;  it  belongs  by  adoption  and  long  usage  to  chemistry,  and  should  be 
left  to  that  science. 

5.  In  order  then  that  the  acquired  uniformity  may  be  attained,  changes  should  be 
made  in  existing  names,  when  it  can  be  done  without  great  inconvenience. 

Names  like  Quartz^  Garnety  Gypsum,  Realgar,  Orpiment,  with  the  names 
of  the  metals  and  gems,  which  are  part  of  general  literature,  must  remain 
unaltered.  Mica  and  Feldspar^  equally  old  with  Quartz,  have  become  the  names 
of  groups  of  minerals,  and  are  no  longer  applied  to  particular  species.  Fluor 
was  written  fiuorite  last  century  by  Napione.  Blende,  although  one  of  the 
number  that  might  be  allowed  to  stand  among  the  exceptions,  has  already  given 
place  with  some  mineralogists  to  Sphalerite,  a  name  proposed  by  Haidinger  (because 
blende  was  applied  also  to  other  species)  in  1845,  and  signifying  deception,  like 
Blende.  Galena  was  written  Galenite  by  von  Kobell  some  years  since.  Orthoclase, 
Loxoclase,  Oligoclase  might  be  rightly  lengthened  to  Orthoclasite,  etc.  But  the 
termination  clase  (from  the  Greek  for  fracture)  is  peculiar  to  names  of  minerals, 
and  the  abbreviated  form  in  use  may  be  allowed  to  stand  for  species  of  the  Feldspar 
group.  It  seems  better  that  it  be  avoided  elsewhere.  Many  other  examples  will 
be  found  by  the  reader  in  the  pages  of  this  volume. 

In  the  course  of  the  last  century,  when  the  science  of  minerals  was  taking  shape,  and  progress 
in  chemistry  was  helping  it  forward,  there  was  an  effort  on  one  side  to  introduce,  under  tht5 
jifluence  of  Linnaeus,  the  double  names  of  Botany  and  Zoology ;  and  on  the  other,  under  thu 
jifluence  of  Cronstedt  and  Bergmann,  names  expressive  of  chemical  composition,  as  far  as  it  was 
ascertained  ;  and  the  two  methods  have  had  their  advocates  till  late  in  the  present  century.    Bui» 
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at  the  same  time,  the  necessity  of  single  names  was  recognized  by  most  of  the  early  mineralc 
gists ;  and  in  the  spirit  of  the  system  which  had  made  its  appearanoe  amon^'  the  Greeks  and 
Romans  out  of  the  genius  of  the  Greek  language,  they  almost  uniformly  adopted  for  Uio  no\» 
names  the  termmation  ite. 

Thus  we  have  from  Werner  the  names  Torberite,  Chalcolite,  Graphite,  Prehnite,  Witherite,  Bora- 
cite,  Augite,  Pistacite,  Pinite,  Aragonite.  Apatite,  Leucite,  Cyanite  (Kyanite) ;  and  from  other  Bourcea 
in  the  same  century,  Zeolite,  Actinolite,  TremoUte,  Coccolitc,  Arendalitc,  BaikaUte,  Melaniie, 
Staurolite,  Lepidolite,  CryoUte,  Chiastolite,  Collyrite,  Agalmatolite,  Sommito,  Moroiite,'pharniaco« 
lite,  Stroutianite,  Delphiuite,  Titauite,  Ceylanite,  Gadolinite,  RubelUte,  Sahlite,  Wernorite,  Scapo- 
lite,  Mellite,  etc. 

The  termination  ine  was  also  adopted  for  a  few  names,  as  Tourmaline,  Olivine,  Mascagnino, 
Serpentine ;  and  an  in  Vesuvian ;  but  the  great  bulk  of  the  names  were  systematically  termi- 
nated  in  ite. 

With  the  opening  of  the  present  century  (in  1801),  Haiiy  came  forward  with  his  groat  work  on 
Crystallography,  and  in  it  he  brought  out  a  variety  of  new  names  that  defy  all  system,  having 
nothing  of  the  system  of  the  earlier  science,  and  no  substitute  of  his  own.  Forgetting  that  the 
unity  of  law  which  he  had  found  in  nature  should  be  a  feature  of  scientific  language,  he  gave 
to  his  names  the  following  terminations  : 

ane,  in  Cymophane ;  ase,  in  Euclase,  Idocrase,  Anatase,  Dioptase ;  aste,  in  Pleonastc ;  age,  in 
Diallage ;  ene,  in  Disthene,  Sphene ;  gene,  in  Amphigene ;  ide,  in  Staurotide ;  ime,  in  Analcime ; 
ole,  in  Amphibole  ;  ome,  in  Aplome,  Harmotome ;  ose,  in  Orthose ;  ote,  in  Actinote,  Epidote ;  yrt, 
in  Dipyre  ;  ype,  in  Mesotype.  And  the  true  mineralogical  termination  iie  he  admitted  only  in  the 
few  following :  Axiuite,  Moionite,  Pycnite,  Stiibite,  Grammatite. 

Haiiy  had  commanded  so  great  and  so  general  admiration  by  his  brilliant  discoveries  in  crys- 
tallography, and  by  the  benefits  whicli  he  had  thus  conferred  on  mineralogical  science,  that  hia 
names  with  their  innovations  were  for  the  most  part  immediately  accepted  even  beyond  the  limits 
of  France,  although  a  number  of  them  were  substitutes  for  tliose  of  other  authors.  Some  of 
Werner's  names  were  among  the  rejected ;  and  a  break  was  thus  occasioned  between  German 
and  French  mineralogy,  which  will  not  be  wholly  removed  until  the  rule  of  priority,  properly 
restricted,  shall  be  allowed  to  have  sway. 

The  substitutes  among  Haiiy 's  names  in  the  1st  edition  of  his  Crystallography  (1801)  are  the  fol- 
lowing : 

Amphibole,  for  Hornblende  of  last  century  and  earUer. 

Orthose,  for  Feldspar. 

Pyroxene,  for  Augite  of  Werner,  and  Volcanite  of  Delametherie.  [Delametherie  was  a  contem- 
porary of  Haiiy  at  Paris,  the  author  in  1792  of  an  edition  of  Mongez's  Manuel  dn  Mmtmlogiste 
(after  Bergraanu's  Scia.graphia) ;  in  1797,  of  an  ambitious  speculative  work  entitled  Thiorie  de  Ja 
Terre,  the  first  two  volumes  of  which  consisted  of  a  Treatise  on  Mii^eralogy;  in  1811,  1812,  of 
Lemons  de  Mineralogie,  in  2  vols.,  and  for  a  number  of  years  principal  editor  of  the  JuurnaJ.  de  Phy- 
sique. He  gave  offence  to  Hauy  by  some  of  his  early  publications.  Haiiy's  mineral  Euclase  is 
described  in  full  by  Delametherie  in  the  Journal  de  Physique  for  1792  (some  years  in  advance  of 
Haiiy's  description  of  it),  without  crediting  the  name  or  anything  else  to  Haiiy ;  but  five  years 
later,  in  his  Theorie  de  la  Terre,  he  inserts  the  species  with  full  credit  to  llaiiy.J 

Cymophane,  for  Chrysoberyl  of  Werner. 

Idocrase,  for  Vesuvian  of  Werner. 

Pleonaste.  for  Ceylanite  of  Delametherie. 

Disthene,  for  Cyanite  of  Werner. 

Anatase,  for  Octahedrite  of  de  Saussure,  and  Oisanite  of  Delam6therie. 

Sphene,  for  Tilanite  of  Ellaproth. 

Nepheline,  for  Sommite  of  Delametherie. 

Triphane,  for  Spodumene  of  d'Andrada. 

Amphigene,  for  Leucite  of  Werner. 

Actinote,  for  ^dwo/ife  of  Kirwan,  and  Zi'KeriTizfe  of  Delametherie. 

Epidote,  for  Thallite  of  Delametherie,  Delphinile  of  de  Saussure,  and  Arendahte  of  Karsten 

Axinite,  for  Yanolite  of  Delametherie. 

Harmotome,  for  Andreolite  of  Delametherie. 

Grammatite,  for  TremoUte  of  Pini. 

Staurotide,  for  Staurolite  of  Delametherie,  and  Grenatite  of  de  Saussure. 

And,  later,  Paranthine,  for  Scapolite  of  d'Andrada,  and  Eapidolite  of  Abildgaard.  ^„„^ 

Part  of  the  changes  were  made  with  good  reason  ;  but  others  were  wholly  ""°«^^»^'7 
Haiiy  was  opposed  to  names  from  localities,  and  hence  several  of  the  di^?placemcnt9.  ^^J  ^^^ 
also  to  names  based  on  variable  characters,  and  characters  not  confined  to  tlie  species.  '^I'^roo  .  , 
as  his  pupil,  Lucas,  observes  (in  giving  reasons  for  rejecting  the  name  Scapohtc  a°^  f  "'^^ ;""  i^ 
Paranthine),  ''le  vice  du  mot  lite,  qui  s'applique  a  toutes  les  pierres,  no  P^"^.^'*;"!.!^,  nnmw  it 
a  cette  substance  du  moment  oCi  elle  seroit  reconuuo  pour  un  espoce.      liauy  a  own  uumra 
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remarkable,  in  general,  for  their  indefiniteness  of  signification,  whieli  makes  them  etymological!} 
nearly  as  good  for  one  mineral  as  another,  and  very  bad  for  almost  none ;  as,  for  example,  DiaU 
lage,  which  is  from  the  Greek  for  difference ;  Analcime,  from  weakness  in  Greek ;  Orihose,  from 
straight  in  Greek ;  Epidote.  from  increase  in  Greek ;  Anatase^  from  erection  in  Greek,  interpreted 
by  him  as  equivalent  to  length-,  Idocrase,  from  I  see  mixture  in  Greek,  etc.  His  name  Pyroxene^ 
which  he  defines  hote  ou  Hranger  dans  le  domaine  du  feu,  is  an  unfortunate  exception,  as  often 
remarked,  the  mineral  being  the  most  common  and  universal  constituent  of  igneous  rocks. 

Beudant  succeeded  Haiiy,  and  had  the  same  want  of  system  in  his  ideas  of  nomenclature.  Find- 
ing occasion  to  name  various  mineral  species  which  till  then  had  only  chemical  names,  he  adopted 
Haiiy's  method  of  miscellaneous  terminations,  but  indulged  in  it  with  less  taste  and  judgment, 
and  with  little  knowledge  of  the  rules  of  etymology.  In  his  work  we  find  the  termination  ese,  in 
Apherese,  Aphanese,  Neoctese,  Acerdese,  Mimetese ;  is^,  in  Leberkise,  Sperkise,  Harkise  (only 
German  words  Gallicized) ;  Melaconise,  Zinconise,  Crocoise,  Stibiconise,  Uraconise ;  ose,  in  Argy- 
rose,  Arg-yrjdihrose,  Psaturose,  Aphthalose,  Rhodalose,  Siderose,  Elasmose,  Exanthalose,  Cyanose, 
Melinose,  Disomose  ;  ase,  in  Neoptase,  Discrase  ;  me,  in  Ypoleime ;  ele,  in  Exitele  ;  while  names 
ending  in  ine  are  greatly  multiplied. 

In  Germany,  the  tendency  lias  always  been  to  uniformity  through  the  adoption  of  the  termina- 
tion ite.  Breithaupt  has  been  somewhat  lawless,  giving  the  science  his  Plinian,  Alumian,  Sardi- 
nian, Asbolan,  etc.;  his  Castor  and  Pollux;  Glaucodot,  Homichlin,  Orthoclase,  Xanthocon,  etc.; 
stiU,  far  the  larger  part  of  his  numerous  names  are  rightly  terminated.  Haidinger's  many  names 
are  always  right  and  good. 

6.  In  forming  names  from  the  Greek  or  Latin  the  termination  ite  is  added  to  the 
genitive  form  after  dropping  the  vowel  or  vowels  of  the  last  syllable,  and  any  follow- 
ing letters.  Thus,  juisXaj  makes  fxsXavoj  {melanos)  in  the  genitive,  and  gives  the  name 
melanite.     The  Greek  language  is  the  most  approved  source  of  names. 

7.  In  compounding  Greek  words  the  same  elision  of  the  Greek  genitive  is  made 
for  the  first  word  in  the  compound,  provided  the  second  word  begins  with  a  vowel.; 
if  not,  the  letter  o  is  inserted.  Thus,  from  'Jtvp,  genitive  -irvpos  (puros),  and  dp&6g 
[orthos),  comes  pyrorthite  ;  and  from  the  same  and  f s'vo.c  [xenos)  comes  pyroxene. 

8.  The  liberty  is  sometimes  taken  in  the  case  of  long  compounds  to  drop  a  sylla- 
ble, and  when  done  with  judgment  it  is  not  objectionable  ;  thus  melaconite  has  been 
accepted  in  place  of  melanoconite.  But  magnoferrite  (as  if  from  the  Latin  magnuSy 
great,  and  ferrum,  iron),  for  a  compound  of  magnesia  and  iron,  or  calcimangite  for  one 
containing  lime  and  manganese,  are  bad. 

9.  In  the  transfer  of  Greek  words  into  Latin  or  English,  the  x  (k)  becomes  c,  and 
vUe  u  {u)  becomes  y. 

10.  In  the  formation  of  the  names  of  minerals,  the  addition  of  the  termination  ite 
to  proper  names  in  modern  languages  (names  of  places,  persons,  etc.),  or  names  of 
characteristic  chemical  constituents,  is  allowable  ;  but  making  this  or  any  other  sylla- 
ble a  suffix  to  common  words  in  such  languages  is  barbarous. 

11.  Names  made  half  of  Greek  and  half  Latin  are  objectionable  ;  but  names  that 
are  half  of  Greek  or  Latin  and  half  of  a  modern  language  are  intolerable. 

12.  Law  of  Priority.  The  law  of  priority  has  the  same  claim  to  recognition  in 
mineralogy  as  in  the  other  natural  sciences.  Its  purpose  is  primarily  to  secure  the 
stability,  purity,  and  perfection  of  science,  and  not  to  insure  credit  to  authors. 

13.  Limitations  of  the  Law  of  Priority.  The  following  are  cases  in  which  a  name 
having  priority  may  properly  be  set  aside : 

a.  When  the  name  is  identical  with  the  accepted  name  of  anotlier  mineral  ot 
earlier  date. 

h.  When  it  is  glaringly  false  in  signification ;  as  when  a  red  mineral  is  declared  in 
its  name  to  be  black  ;  e.  g.,  Melanochroite  (p.  630) ;  or  when  a  honey-yellow  mine- 
ral is  made  to  be  ashen  ;  e.  g.,  Melinophane  (p.  263). 

c.  When  it  is  put  forth  without  a  description. 

d.  When  published  with  a  description  so  incorrect  that  a  recognition  of  the  mine- 
ral by  means  of  it  is  impossible  ;  and  in  consequence,  and  because  also  of  the  rarity 
of  specimens,  the   same   species   is   described   under   another  name  without   tho 
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describer's  knowledge  of  the  mineral  bearing  the  former  name.  ^Yhcn  on  the  con 
trary,  a  badly  described  but  well-known  old  mineral  is  redescribed  corrcctiv  there 
is  no  propriety  in  the  new  describer  changing  the  old  name.  * ' 

According  to  this  canon  it  might  seem  right  that  the  name  Emerylite  should  have  boon  subsU. 
tuted  for  Margante  (p.  506).  Yet  margarite,  though  incorrectly  described,  wai  a  six-oios  well 
known  in  cabinets,  and  Dr.  Smith  manifested  his  appreciation  of  the  true  interests  ol  scienco- 
the  end  of  all  canons— in  adopting  the  old  name  so  soon  as  he  had  ascertained  by  further  research 
the  identity  of  his  species  with  margarite. 

e.  When  the  name  is  based  on  an  uncharacteristic  variety  of  the  species.  Thuf 
Sagenite  was  properly  set  aside  for  Rutile  (p.  159). 

/.  When  the  name  is  based  upon  a  variety  so  important  that  the  variety  is  best 
left  to  retain  its  original  name ;  particulariy  where  this  and  other  varieties  of  the 
species,  introduced  originally  as  separate  species,  are  afterwards  shown  by  invcstiija 
tion  tc  oelong  to  a  common  species.  Thus,  the  eariier  name  Augite  is  properly 
retained  as  the  name  of  a  variety,  and  Haiiy's  later  name  Pyroxene  accepted  for 
the  group,  as  explained  on  p.  214. 

g.  When  a  name  becomes  the  designation  of  a  group  of  species :  as  Mica,  Chlorite, 

h.  When  the  name  is  badly  formed,  or  the  parts  are  badly  put  together :  as  when 
the  terminal  s  of  a  Greek  word  is  retained  in  the  derivative ;  e.  g.,  aphanese  from 
d<pav7)s  ;  Melaconise  from  the  Greek  for  black  and  xovi^ ;  Rhodalose  from  the  Greek 
for  rose-colored  and  aO.og  (halos),  the  genitive  of  aX?,  salt.  The  last  word  is  bad 
not  only  in  termination  but  in  wanting  an  h  before  the  a,  and  strictly  an  o  after  the 
d.  Also  Siderose  (spathic  iron),  Argyrose  (silver  glance),  Chalcosine  (copper  glance), 
from,  respectively,  (fiSr\po^,  ctpyupoj,  ■)(^cfXx6s.  The  ancient  Greeks  showed  us  how  the 
derivatives  from  these  words  should  terminate  by  waiting  them  Sideritis,  Argy- 
ritis,  Chalcitis. 

Ignorance  or  carelessness  should  not  be  allowed  to  give  perpetuity  to  its  blunders 
under  any  law  of  priority. 

i.  When  a  name  is  intolerable  for  the  reasons  mentioned  in  §§  10,  11,  as  Ilarkisc, 
from  the  German  Haarkies  (hair  pyrites) ;  Kupaphrite,  from  the  German  Kupfer- 
schaum  ;  Bleinierite,  from  the  German  Blei-Niere. 

j.  When  a  name  has  been  lost  sight  of  and  has  found  no  one  to  assert  its  claim 
for  a  period  of  more  than  fifty  years ;  especially  if  the  later  name  adopted  for  the 
species  has  become  intimately  incorporated  with  the  structure  of  the  science,  «»r 
with  the  nomenclature  of  rocks.  Thus,  although  Thallite  and  Delphinite  ante- 
date Epidote,  it  is  not  for  the  good  of  science  that  Epidote  should  be  thrown  aside. 
But  where  a  name  has  not  this  importance,  and  is  unexceptionable,  the  law  of 
priority  may  be  allowed  to  have  its  course. 

The  right  to  recognition,  under  this  canon,  where  the  names  are  those  of  the  original  describer 
of  the  species,  is  strong.  But  with  regard  to  names  introduced  for  well-known  old  species  to 
replace  earlier  chemical  or  provincial  names,  the  claim  is  feebler;  and  if  the  names  are  not  strictly 
according  to  rule,  or  are  unsatisfactory  in  mode  of  publication,  they  may  be  more  freely  modified, 
abbreviated  if  desirable,  or  rejected  altogether.  Prof  Chapman's  "  Practical  Mineralo^'V,"'  pub- 
lished in  England  in  1843,  affords  examples  of  the  latter  kind,  and  has  occasioned  some  ombar- 
rassment.  The  work  was  by  an  author  at  that  time  unknown  in  the  science  (the  preface  says, 
an  engineer,  and  "  a  very  young  man  ") ;  it  was  small,  of  limited  circulation,  and  practical  n\  \\a 
object,  and  therefore  one  in  which  new  names  for  old  species  would  not  naturally  be  looked  tor.  Ic 
184 
and 

Dumber 

Ilaidinger's  Breithauptite  is  anticipated  two  years  by  Chapr  •     i     »   ;     / 

by  the  latter's  Donacargyrite ;  his  Chromite.hy  the  latter's  Chromofernte ;  his  Cuirri/e,hv  Hubcnir, 
and  so  on.    Chapman's"  names  have  ever  since  remained  unknown  or  forgotten ;  while  11 
have  had  general  acceptance  among  the  mineralogists  of  Europe,  and  arc  now  the  curro... 
It  has  seemed  that,  after  so  long  a  period  of  oblivion,  it  would  be  doing  lo  good  tc  saeuce  lu  uii* 
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place  the  latter,  and  a  useless  endeayor  to  attempt  it.     The  later  English  Mineraiogies  of  NicoE 
(1849),  Brooke  &  Miller  (1852),  and  Greg  &  Lettsom  (1858),  contain  noae  of  Chapman's  names. 

Tc.  Where  the  adopted  system  of  nomenclature  in  the  science  is  not  conformed 
to.  In  accordance  with  this  last  principle,  the  author,  believing  that  the  system 
demands  that  the  names  of  species  should  have  as  far  as  possible,  as  above  explained, 
the  common  termination  ^^  has  changed,  accordingly,  a  number  of  the  names  in 
the  course  of  this  volume. 

14.  It  has  appeared  desirable  that  the  names  of  rocks  should  have  some  difference 
of  form  from  those  of  minerals.  To  secure  this  end,  the  author  has  written  the 
final  syllable  ite  of  such  names  with  ay;  thus  Diorite,  Eurite,  Tonalite,  etc.,  are 
written  Dioryte,  Euryte^  Tonalyte.  The  y  is  already  in  the  name  Trachyte.  The 
author  has  allowed  (jrranite  and  Syenite  to  remain  as  they  are  ordinarily  written, 
since  they  are  familiar  names  in  common  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  the  excellent  Mineral-Namen  of  v.  Kobell. 

6.    BiBLIOGKAPHY. 

The  following  catalogue  contains  the  titles  of  the  works  which  are  referred  to  m 
the  following  pages,  with  their  abbreviated  titles.  As  the  value  of  these  references, 
and  of  the  various  historical  conclusions  deduced,  depends  on  their  having  been 
derived  from  the  original  publications  themselves,  the  abbreviated  titles  of  the  Jour- 
nals and  other  works  which  the  author  has  had  by  him  for  consultation  are  put  \.\ 
black  letter ;  while  the  rest,  that  is  of  those  he  has  not  seen,  are  in  small  capitals. 
Some  titles  also  are  added  of  works  consulted,  but  not  referred  to.  Many  other 
titles  might  have  been  inserted,  a  considerable  number  from  the  author's  library ; 
but  they  would  swell  the  list  without  increasing  much  its  value. 

The  abbreviations  of  the  more  important  words  in  the  abbreviated  titles,  and  of  the 
names  of  the  States  in  the  United  States  (some  of  which  are  in  the  titles  and  othei-" 
in  the  observations  on  minerals),  are  as  follows  : 

Abbreviated  words. — Am.,  American  ;  Can.^  Canada ;  (7A.,  Chemistry,  Chemical, 
Chemie,  Chimie ;  Fr.,  French ;  G.,  Geological,  Geology,  Geologic,  Geologischen  ; 
Germ.^  German  ;  «/.,  Journal ;  M.,  Mines ;  Min.^  Mineralogy,  Mineralogie,  Mineralo- 
gical ;  'pi.^  in  part ;  ^.,  Quarterly  ;  Sc.^  Sci.,  Science  ;  Soc,  Society ;  Z)S.,  Zeitschrift. 

Abbreviated  names  of  the  United  States. — Ala.,  Alabama  ;  Ark.,  Arkansas  ;  Cat., 
California  ;  Ct.,  Conn.,  Connecticut ;  Del.,  Delaware ;  Ga.,  Georgia  ;  III.,  Illinois  ; 
Ind.,  Indiana;  Kan.,  Kansas;  ICy.,  Kentucky  ;  Me.,  Maine;  Mass.,  Massachusetts; 
Md.,  Maryland ;  Mich.,  Michigan  ;  Minn.,  Minnesota ;  Miss.,  Mississippi ;  Mo., 
Missouri ;  iV.  Car.,  North  Carolina ;  iV.  H.,  N'.  Hamp.,  New  Hampshire ;  N.  J., 
New  Jersey;  N.  F".,  New  York;  0.,  Ohio;  Penn.,  Pennsylvania;  R.  I.,  Rhode 
Island  ;  S.  Car.,  South  Carolina ;   Tenn.,  Tennessee ;    Va.,  Virginia ;  Vt.,  Vermont. 

Other  abbreviations  are  explained  below.  The  catalogue  is  divided  into  three 
parts:  1.  Periodicals  not  issued  by  Scientific  Societies  ;  2.  Publications  of  Scientific 
Societies;  3.  Independent  works  or  publications. 

In  giving  abbreviations  of  the  publications  of  Societies,  the  name  of  the  place  where 
the  Society  is  established  is  in  all  cases  stated,  and,  for  the  sake  of  uniformity,  it  ia 
made  the  last  word  in  the  abbreviated  title,  a  method  which  it  were  well  if  always 
followed.     For  the  prominent  journals,  and  the  serials  of  some  societies,  the  tim 
of  publication  of  the  successive  volumes,  or  of  the  volumes  of  every  successive  fiv 
vears,  is  stated.* 

*  A  very  useful  table,  giving  the  date  of  publication  of  each  volume  of  the  journals  here  referred 
to,  might  easily  be  constructed  from  the  facts  stated.     It  may  be  made  on  paper  ruled  in  squares, 
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1.  Periodicals  not  issued  hy  Scimtific  Societies. 

Afh.,  or  Afhandl.  Afhandlingar  i  Fisik,  Kemi  och  Mineral  ogie,  etc.,  ut^ifno  af  Ilisinffer  Jl 
BerzeUus.     Vol.  1,  1806;  2,  '07;  3,  '10;  4,  '15;  5,  6,  '18  "isinger  a 

Am.  J.  Sci.  American  Journal  of  Science  and  Arts.  1st  series,  50  vols.,  8vo;  conducted  by  B 
Silliraan,  1818-1839  ;  with  B.  SilUman,  Jr.,  from  184(i.  Four  numbers  to  Vol  I  and  two  tc 
subsequent  vols.  Vol.  1,  No.  1,  Aug.,  1818;  No.  2,  Jan.,  '19;  No.  :^,  Mar  ' '19  •  No  4 
June,  '19;  vol.  2,  Ap.,  Nov.,  '20:  8,  Feb.,  May,  '21 ;  4,  Oct.,  Feb.,  '21,  '22;  5,  June  Sent 
'22;  6,  Jan.,  May,  '23;  7,  Nov.,  Feb.,  '23,  '24;  8,  May,  Aug.,  '24;  y,  Feb.,  June,  'A-  lo 
Oct.,  Feb.,  '25,  '26;  11,  June,  Oct., '26 ;  12,  13,  Mar.,  June,  t^ept.,  Dec, '27  ;  aaorward 
regularly  on  the  first  of  April,  July,  Oct.,  Jan.;  vols.  14,  1.5,  in  '28,  '28-'29;  24,  25  in '33 
'33-';M;  34,  35,  in  '38,  '38-'39  ;  then  regularly,  Jan.,  May,  July,  Oct.,  30,  37,  in '39 ;  SsI 
39,  in  '40  ;  48,  49,  in.'50 ;  50,  Index  volume. 

2d  ser.,  by  the  same  and  James  D.  Dana,  until  1865,  after  which,  by  B.  Silliman  and 


index  to  10  vols,  in  each  vols.  10,  20,  30,  etc. 
Ann,  Ch.     Anuales  de  Chemie.    8vo,  Paris,  vols.  1-3, 1789;  4-7.  '90;  8-11,  '91  ;   12-15  '92-  IC- 

18,  '93;   19-24,  '97;  25-27,  '98;  28-31,  '99;  then  regularly  4  v.  ann.;  32-35,  1800;   52- 

55,  '05;  72-75,  '10  ;  92-95,  96,  '15,  an  Index  to  vols.  31  to  60  inclusive.    Continued  in  the 

Ann.  Ch.  Phys.  (q.  v.). 
Ann.  Oh.  Pharm-.     Annalen  der  Chemie  und  Pharmacie;  by  "Wohler  and  Liebig;  from  vol.  77, 

by  Wohler,  Liebig,  and  Kopp,  and  called  new  series.     8vo,  Leipzig  and  Heidelberg,  4  vols. 

ann.     Vol.  1-4,  1832;   13-16,  '35;   33-36,  '40;   53-56,  '4.j ;  73-76,  '50;  93-96,  '55;   113- 

116,  '60;   133-136,   '65;   153-156,  '70.     Supplementband,  1,  1861;  2,  '62, '63 ;  3, '61;  4, 

'65,  '66. 
Ann.  Ch.  Phys.     Annales  de  Chemie  et  de  Physique ;  at  first  by  Gay  Lussac  et  Arago.    8vo, 

Paris;  3  vols.  ann.  ;   1-3,    1816;   16-18,  '21;  31-33,   '26;  46-48, '31;  61-6'.,  '36;  73-75, 

'40.     Vols.  67-75  made   2d  ser.,  and  numbered  1-9.     3d  ser..  1-3,  '41;   16-18,  '46;  31- 

33,  '51  ;  46-48,  '56;   61-63,  '61 ;   67-69,  '63.     4th  ser.,  1-3,  1864;   16-18,  '69. 
Ann.  d.  M.     Annales  des  Mines.     8vo,  Paris.      Begun  in  1816  as  sequel  to  Journal  des  Mines; 

1  vol.  a  year  until  1825,  and  subsequently  2  vols,  a  year.     Vol  1,  1816;  6,  '21;   lu,  11, 

'25;   12,  13,  '26.     2d  ser.,   1,   2,  '27;   9,  10,  '31.     3d  ser.,  1,  2,  '32;   19,  20,  '41.    4th  ser., 

1,  2,  '42 ;   19,  20,  '51.     5th  ser.,  1,  2,  '52  ;   19,  20,  '61.     6th  ser.,  1,  2,  '62. 
Anx.  Mus.  d'Hist.  Nat.     Annales  du  Museum  d'histoire  naturelJc  par  les  Professeurs  de  cet 

etablissement,  MM.  Hauy,  Fourcroy,  Vauquelin,  Desfontaines,  A.  L.  de  Jussieu,  Geoffroy, 

Lacepede,  etc.     4to,  Paris;  vols.  1-20,  2  a  year,  1803-1815. 
Ann.  Phil.     Annals  of  Philosophy.     2  vols,  ann.,  8vo,  Edinburgh.     1st  ser.  by  Thos.  Thomson; 

vols.  1,   2,    1813;   11,   12,  '18;  15,    16,    '20.     2d  ser.,  vols.  1,2,  1821;  11,  12,  '26.     Thou 

merged  in  Phil.  Mag.  (q.  v.). 
B.  H.  Ztg.     Berg- und  huttenmannische  Zeitung.   4to,  Licpzig,  1  vol.  ann.   Begun  by  Ilartmaun, 

and  sometimes  called  Hartmann's  Zeitung.     Now  edited  by  B.  Kerl  and  F.  Wimraer.     Vol. 

1,  1842;  4,  '45;   9,  '50;   14,  'o5;    19,  '60;  24,  '65;   29,  '70. 

Baumg.  ZS.     Zeitschrift  f.  Physik  und  Mathematik  ;  edited  by  Baumgartner  and  Ettmgshausen. 

10  vols,  8vo,  1826-1832,  Wien. 
Bergm.  J.     Bergmanuisches  Journal ;  ed.  by  A.  "W.  Kohler.    12mo,  Freyberg,  Sax.    1,  2,  J' 88;  Ji 

2,  '89  ;  so  to  '92 ;  1,  2,  '93,  by  Kohler  and  Hoffmann.  Afterward,  Neues  Bergm.  J.,  of  K. 
&  H. ;  1,  1795  ;  2,  '98  ;  3,  18U2  ;  4,  '16.  Contains  papers  by  Werner,  Hoffmann,  Klaprotli, 
and  much  on  mineralogy.  .       , 

BibL  Univ.  Bibliotheque  Universelle  do  Geneve.  Begun  in  1816.  In  1846,  4th  series  ol  30 
vols,  commenced,  and  the  scientific  part  of  the  Review  takes  the  title.  Archives  des  ba- 
ences  phvsiques  et  Naturelles.     5th  series  commenced  in  1858.  ,.,111,  xr  n 

Bruce  Am.  Min.  J.  The  American  Miueralogical  Journal;  conducted  by  Archibald  Uruce,  ^\.v. 
Only  1  vol.,  8vo.  Begun  Jan.,  1810;  No.  1,  62  pp.,  1810,  and  2,  to  p.  126,  lU;  3,  lo  p. 
190,  '11  ;  4,  to  end,  p.  270,  '13.  ^   ,         „  ,  „. 

Can.  Nat.     Canadian  Naturalist  and  Geologist.      8vo,  Montreal.     Vol.  1,  1856;  j,  oi  :  »,  «.^, 

2d  ser.,  vol.  1,  '64;   2,  '65;   3,  '66.  ■ 

having  the  years  in  succession,  beginning  with  1770,  at  the  top  of  the  columns  of  squares,  ^hfl 
titles  of  the  several  journals  to  the  left,  and  the  number  of  the  volume  or  ^^•"'"•-^'''^f^;^"^.\  '!1V^ 
#ach  year  in  the  column  for  that  year.  Such  a  table  was  constructed  by  the  author,  « mi  rcit 
rence  to  the  preparation  of  this  edition.  It  would  be  a  vast  benefit  to  science  il  a  s^^riea  o.  ^^ucq 
tables,  containing  all  journals  of  importance,  and  also  the  publications  of  societies,  could  do  luau. 
out  and  engraved,  and  thus  placed  within  the  reach  of  students  in  science. 
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Can.  J.     Canadian  Journal  of  Industry,  Science,  and  Art.      Toronto,  Canada ;   2d  ser.,  vol  I 

1856;  5,  '60;   10,  '65;   11,  '66,  '67. 
Oh.  Gaz.     Chemical  Gazette,  by  W,  Francis.     8vo,  London;  1  voL  ann.  after  vol.  1,  of  1842,  3 
Oh.  News.     Chemical  News ;   edited  by  W.  Crookes.     Sm.  4to,  London,  2  v.  ann ;  vols.  1,  a 
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,mong  other  Swedish  works  by  Forsius,  lliajrne,  Bromell,  and  Swedenborg) ; 
>onstedt's  Mineralogy,  175V  (a  new  chemical  system);  Linu^cus's  Systeraa  Naturu". 
Oth  ed.,  1768;  Rome  de  Lisle's  Crystallographie,  1772,  1783  (the  first  systematic 
ifi'ort  to  apply  the  principles  of  crystallography  to  the  science) ;  Wallerius's  Min.  of 
.772,  1778  (the  system  and  facts  are  little  changed  from  the  earlier  edition) ;  Wcr- 
ler  on  the  External  Characters  of  Minerals,  1774,  and  his  Cronstedt,  1780;  Berg- 
Qann's  Opuscula,  1780,  and  Sciagi-aphia,  1782;  llofmann's  exposition  of  Werner's 
m  in  the  Bergm.  J.,  1789  ;  Emmerling's  Mineralogy,  1793-97,  and  1 799-1 80J  ; 


ystem 

icnz's 

800  ;    Hatiy's  Treatise 


^enz's  Mineralogy,   1794;    Klaproth's   Beitriige,  1795-1810;    Karsten's  Tabellen, 

on    Mineralogy,  1801;    Keuss's  Mineralogy,  1 801-1 80G; 


ameson's  Mineralogy,  1816,  1820;  Werner's  Last  Minenil  System  (Letztes,  etc.), 
817;    Cleaveland's  Mineralogy,  1816,  1822;    Berzelius's  Nouv.  Systome,  1819; 


:.eonhard's  Handbuch,  1821,  1826;  Mohs's  Mineralogy,  1822;  llaidinger  s  traM>la. 
ion  ..-PAf^T.o  MioA  .  -R.oUUoinr^f'a  PbarQl'tPristll'.  1820.  1823.  1832:  Beudants  Irea- 

ise, 
^in. 
.839 

landbuch,  1847 ;  Dufrenoy'o  x,^...., x  ,        ,,  ii       » 

is,   1847;    Brooke  &  Miller,  1852;    von  Kobell's  Tafeln,   1853;    l^"y>;;;^^i'^nx' 
landworterbuch  and  Supplements,  1841-1853  ;  Kenngott's  Uebcrsicht, 
DesCloizeaux's  Mineralogy,  1862;  von  Kobell's  Geschichte,  1864. 


Xlvi  INTKODUCTnON. 


"7.  Annotated  Index  to  the  Useful  Metals  and  Metallic  Ores. 

GOLD. — Native  Gold  (1).*  Distinguished  from  all  minerals  It  resembles  by  its  flattening  audef 
a  hammer ;  its  cutting  hke  lead,  although  considerably  harder ;  its  resisting  the  action  of  nitric 
acid,  hot  or  cold ;  its  high  specific  gravity. 

Grold  also  occurs  in  Gold  Amalgam  (11).  Sylvanite  (98),  Nagyagite  (99),  Peiziie  (58A),  and  Cala- 
verite  (Supplement).    Also  sometimes  in  traces  in  Pyrite,  Galenite,  Chalcopyrite,  Native  Tellurium. 

PLATINUM.— IRIDIUM.— PALLADIUM.— i\^a^^■?;e  Platinum  (3),  the  source  of  the  platinum 
of  commerce,  is  distinguished  by  the  same  tests  as  gold ;  and  it  is  mainly  on  account  of  its  mal- 
leability that  it  occurs  in  flattened  grains  or  scales.  Flatiniridium  (4)  is  another  ore  somewhat 
harder.  Iridosmine  (7)  resembles  platinum ;  but  it  scratches  glass,  and  gives  the  reaction  of 
osmium,  besides  being  rather  brittle.     Native  Palladium  (5). 

SILYER. — The  important  Silver  minerals  are:  Native  Stiver  (2),  sectile  and  malleable  like  gold, 
the  only  one  that  has  a  white  color ;  Argentite  or  Sulphuret  of  Silver  (40),  blackish  lead-gray, 
cutting  (unlike  the  foUowing)  nearly  like  pure  lead,  cubic  in  crystalhzation ;  Pyrargyrite  and 
Proustite  or  Ruby  Silver  ore  (117,  118),  ruby  red  to  black,  always  giving  a  bright  red  powder; 
Freieslebenite  or  Gray  Silver  ore  (114),  steel-gray,  rather  brittle,  and  powder  ste«l-gray ;  Stephanite 
or  Brittle  or  Black  Silver  ore  (130),  iron-black,  and  giving  an  iron-black  powder;  Cerargyrife  or 
Horn  Silver  (140),  resembling  a  dark-colored  gray  or  greenish  wax,  and  cutting  like  wax ;  Emho' 
lite  or  Chloro-bromid  of  Silver  (141),  hke  the  last,  but  more  greenish.  These  ores  yield  silver 
easily,  when  heated  on  charcoal.  Besides  these,  Tetrahedrite  or  Gray  Copper  (125)  is  often  a 
valuable  silver  ore ;  Galenite  (44),  which,  although  seldom  yielding  over  seventy-five  ounces  to 
the  ton,  affords  a  considerable  part  of  the  silver  of  commerce.  Por  other  rarer  silver  minerals, 
see  35,  36,  41,  42,  58-60,  62,  63,  98,  99,  108,  111,  115,  116,  120,  131,  133,  142,  143. 

COPPER. — The  more  valuable  species  are:  Native  Copper  (12);  Chalcopyrite  or  Copper  pyrites 
(78),  of  a  brass-yellow  color,  scratched  easily  with  the  point  of  a  knife-blade,  and  giving  a  greenish- 
black  powder;  BarnTiardtile  (79)  and  Cuhanite  (77),  which  are  similar  to  the  last,  but  paler; 
Bornite  or  Purple  Copper  (49),  pale  yeUowish,  with  a  slight  coppery  tinge,  but  tarnishing  exter- 
nally to  purple,  blue,  and  reddish  tints,  easily  scratched  with  a  kuife-blade,  and  powder  grayish; 
Chalcociie  or  Vitreous  Copper  (61),  of  a  dark  lead-gray  color,  and  powder  similar,  resembhng  some 
shver  ores,  but  yielding  copper  and  not  silver  when  heated  on  charcoal;  "Tetrahedrite  or  Gray  - 
Copper  (125),  of  a  somewhat  paler  steel-gray  color  and  powder;  Red  Copper  (172);  Black  Copper 
(178) ;  Malachite  or  Green  Carbonate  of  Copper  (751),  of  a  bright  green  color,  sometimes  earthy  in 
the  fracture  and  sometimes  silky;  Azurite  ov  Blue  Malachite  (752),  of  a  rich  deep  blue  color,  either 
earthy  or  vitreous  in  lustre.  All  the  above  are  acted  on  by  nitric  acid,  and  the  solution  deposits 
a  red  coating  of  copper  on  a  strip  of  polished  iron ;  Chrysocolla  (346),  a  sihcate  of  copper,  resem- 
bling the  Green  Carbonate,  but  paler  green,  and  usually  having  a  close  texture  (never  fibrous),  a 
smoother  surface  and  somewhat  waxy  lustre,  although  occurring  usually  as  an  incrustation- 
Atacaviife  or  Chlorid  of  Copper  (153),  of  deeper  green  than  Malachite;  Sulphate  of  Copper  (669). 
For  rarer  minerals  containing  copper,  see  37,  38,  39,  42,  43,  46,  50,  51,  62,  80,  82,  100-103,  110, 
119,  121,  124,  126,  154  (sulphids,  arsenids,  etc.);  218,  345  (silicates);  533-536,  538-548,  567, 
563,  615,  622,  623,  636,  639,  644,  665,  670,  700,  705,  706,  708  (phosphates,  arsenate.^  sulphates); 
750,  755  (carbonates). 

QUICKSILVER.— The  only  valuable  ore  is  Cinnabar  (64)  of  a  bright  red  to  brownish-black 
color,  with  a  red  powder,  and  affording  quicksUver  when  heated  in  an  open  tube.  There  are  also 
Native  Quicksilver  (8) ;  Amalgam  (9) ;  Selenid(65);  Chlorid  and  lodid  (136,  144).  Tetrahedrite 
(125)  sometimes  contains  this  metal. 

LEAD. — Galenite  (44)  is  the  only  abundant  lead  ore  ;  it  is  a  lead-gray,  brittle  ore,  yielding  lead 
when  heated  with  charcoal.  The  carbonate  (cerussite,  729),  phosphate  (pyromorphite,  493),  arse- 
nate (raimetite,  494),  and  sulphate  (anglesite.  633),  are  rarely  worked  as  ores.  For  other  lead 
minerals,  see  41,  45,  46,  47,  99,  105-107,  111-114,  119,  122-124,  126,  128,  129  (sulphids,  antimo^ 
nids,  etc.);  145,  150-152  (chlorids) ;  177,  197  (oxyds);  502,  539  (arsenates);  505  (antimonate) ; 
556  (phosphate);  616  (tungstate) ;  617  (molybdate) ;  619-621,  623  (vanadates);  635,  636,  638^ 
611,  700  (sulphates);  642-645  (chromates) ;  712  (selenate);  715,  733  (carbonates). 


*  The  numbers  refer  to  the  number  of  the  species. 


INTKODUCnON.  ^^' 

ZINC— The  most  important  ores  are:  1,  Smlthsonite  or  Carbonate  of  Zinc  (T>2)  and  2  Cain, 
nine  or  Silicate  of  Zmc  (361) ;  they  are  alike  in  a  white,  prayish-white,  or  preenisii-whiio  iJor 
•ommonly  a  slight  waxy  lustre  and  smooth  look  (often  stalactitic  or  mammillarv)  Vft  souielimoi 
;arthy;  and  a  hardness  such  that  the  surface  is  scratched  with  a  knife-blado  with  some  little 
Jifficulty.  They  differ  ni  their  action  with  muriatic  acid;  when  the  surface  is  drusv  the  «ilic'ito 
shows  projections  of  minute  rectangular  prisms.  Zinciie  or  Red  Zinc  Ore  (I7G)  is  also  importnur  • 
t  is  bright  red  and  very  distinctly  foliated.  Blende  or  Sulphid  of  Zinc  (5ti)  is  a  com'uion  ore  'hav' 
ng  a  yellow  to  black  color  and  resinous  lustre,  and  distinctly  cleavablo  ;  the  black  varieties  are 
sometimes  a  little  metallic  in  lustre,  but  the  powder  is  nearly  or  quite  white.  For  other  Zinc 
uinerals,  see  185,  188  (oxyds) ;  70  (sulphid);  57  (oxysulphid);  238,  241,  260.  270  (sUicate)-  634 
)66  (sulphate);   500  (phosphate) ;   530,  537  (arsenate) ;  749,  750  (carbonate). '  ' 

COBALT,  NICKEL.— The  ores  of  cobalt :  Smallite  (S3)  and  Cohaltiie  (85),  both  of  nearly  a  tin- 
vhite  color,  with  the  powder  grayish-black,  color  sometimes  verging  sHghtly  to  gray.  The  JJlack 
'ikcyd  of  Cobalt  (218),  a  kind  of  bog  ore  and  very  impure,  is  sometimes  sufficientlv  abundant  to  be 
raluable.  The  useful  ores  of  nickel  are  Chloanihile  or  the  niccoliferous  smaltite  (S3),  Gcrsdorjjite 
>r  Nickel  Glance  (86),  Niccolite  or  Copper  Nickel  (7 1),  distinguished  by  a  pale  copper-red  color,  and 
Viccoliferous  Pyrrhotite  (68),  from  which  the  larger  portion  of  the  nickel  of  commerce  is  extracted, 
j'or  other  ores  of  Cobalt^  see  53,  81,  82,  84,  95,  97  (sulphids  andarsenids) ;  618  (raolybdate);  667 
sulphate);  526,  529,  530  (arsenate);  748  (carbonate);  of  Nickel,  54,  66  (sulphid);  74,  87,  88 
arsenical  or  antimonial) ;  416  (silicate);  668  (sulphate);  527,  529,  530  (arsenate) ;  747  (carbo- 
late). 

MANGANESE. — Common,  as  Pyrolusite  (199)  and  Psilomelane  {2\1\  both  black  or  grayish- 
>lack  ores,  and  having  little  lustre,  and  a  blackish  streak  or  powder,  in  which  last  particular  thoy 
iXQ  distinct  from  the  iron  ore  called  Limonite,  with  which  they  are  often  associated,  and  also  from 
lematite  or  Specular  Iron.  Wad  (218)  is  an  earthy  bog  manganese,  sometimes  abundant  and 
'aluable.  Jfanganite  (205)  is  abundant  in  certain  mines,  but  is  of  little  value  in  the  arts,  because 
if  its  containing  so  little  oxygen  (one-third  less  than  Pyrolusite),  to  which  fact  Beudant  alludea 
n  lu's  name  for  the  species,  Acerdese;  it  differs  from  pyrolusite  in  its  reddish-brown  powder, 
ror  other  manganese  ores,  see  52,  76  (sulphid);  73  (arsenid) ;  195,  196  (oxyds);  241,  262,  263 
169,  491  (silicates);  498,  499,  531  (phosphates);  532  (arsenate);  663,  679,  6S0  (sulphates);  717, 
'21,  722,  725  (carbonates). 

CHROMIUM.  —  Chromic  Iron  (189),  a  grayish-black,  httlc  lustrous  ore,  occurring  mostly  in  Ser- 
)entine,  is  the  source  of  chrome  in  the  arts.     For  different  chromates,  see  p.  614. 

IRON. — The  important  iron  ores  are  :  Hematite  or  Specular  Iron  (the  aifiariTra  or  bloods'one  of 
rheophrastus)  (180),  characterized  by  its  blood-red  powder,  and  occurring  either  earthy  and  red, 
>r  metallic  and  dark  steel-gray;  in  the  latter  condition  very  hard,  a  knife-point  making  no  iinpres- 
ion  ;  Magnetite  or  magnetic  iron  ore  (186),  as  hard  as  the  preceding,  but  having  a  black  powder, 
md  being  attractable  by  a  magnet;  Frankliniie,  an  ahied  species,  containing  zinc  and  manganoso 
188);  Limonite,  called  also  brown  hematite  (206),  a  softer  hydrous  ore,  affording  a  brownish- 
fellow  powder,  earthy  or  semi-metallic  in  appearance,  and  often  in  mammillary  or  stalactitic 
brms;  nearly  related  to  limonite  are  gothitc  (204),  turgite  (202),  and  Umnite  v213);  Siderit^  or 
spathic  Iron  (721),  a  sparry  ore,  of  grayish,  grayish-brown,  and  brown  colors,  very  distinctly  elea- 
rable,  turning  brown  to  black  on  exposure.  The  common  clayey  iron  ores  are  impure  ores,  either 
>f  Spathic  Iron,  Limonite,  or  Hematite  ;  when  the  last  they  are  red  ;  when  brown,  reddiah-bruwn, 
►r  yellowish-brown  to  black,  they  may  be  either  of  the  two  former.  One  of  the  most  common 
ron  minerals  is  Pyrite  or  sulphid  of  iron  (75),  a  pale  yellow,  brass-like  ore,  hard  enough  to  stnko 
ire  with  steel,  and  thus  unlike  any  copper  ore,  and  all  similar  ores  of  other  metals.  It  is  fro- 
[uently  mined  and  utihzed  for  the  sulphur  it  contains.  Marcasite  (90)  is  similar,  but  is  pnsmntic 
md  often  crested  in  its  forms.  Pyrrhotde  or  Magnetic  Pyrite-'i  (6S)  is  less  hard  and  paler,  or  nioro 
grayish  in  color.  Leucopyrite  and  Mispickel  (91,  93,  94)  are  white,  metallic,  arsenical  ores  some- 
diat  resembling  ores  of  cobalt.  Menaccnnite  or  Titanic  Iron  (181)  resembles  specular  iron  closely, 
)ut  has  not  a  red  powder ;  it  is  abundant  in  some  regions.  For  other  iron  minerals,  see  2oO, 
184,  334,  369,  435,  436,  467,  469  (sihcates) ;  473-475  (columbates,  tantalatcs);  49S,  49'.»,  .'.24,  a-Jj, 
i53,  557,  558,  560,  567-570,  576  (phosphates,  arsenates);  605  (borate);  610  (tungstate):  64(>, 
162,  664,  665,  672,  675,  682-687,  692.  696  (sulphates);  717,719,720  (carbonates);  758  (oxalate). 

TIN.— The  only  valuable  ore  is  the  Oxyd  of  Tin  or  Cassiteritc  (192\  a  very  hard  and  tcnvy 
Qineral  of  a  dark  brown  to  black  color,  sometimes  gray  or  grayish-brown,  without  any  lueuuiic 
ppearance  ;  the  crystals  usually  have  a  very  brilliant  lustre.  Tin  also  occurs  as  a  sulpmu  pu), 
nd  is  sparingly  found  in  ores  of  tantalum  and  some  other  mineral  species. 


Xlviii  INTRODUCTION. 

TITANIUM. — The  only  ore  of  this  metal  of  any  value  is  Rutile  (193). 

ARSENIC. — Native  Arsenic  (17)  is  one  source  of  arsenic,  but  it  is  too  rare  to  be  of  much  avail 
also  Orpimeni  (27),  a  sulphur-yellow,  foliaceous,  and  somewhat  pearly  mineral,  and  Realgar  (26). 
bright  red  and  vitreous.     Arsenic  is  mostly  derived  for  the  arts  from  the  arsenical  ores  of  iron, 
cobalt,  and  nickel.  , 

ANTIMONY. — Stibnite  or  Gray  Antimony  (29)  is  the  source  of  the  antimony  of  commerce.  It 
is  a  lead-gray  ore,  usually  fibrous  or  in  prismatic  crystals,  and  distinguished  from  a  similar  ore  of 
manganese  by  its  perfect  diagonal  cleavage  and  its  easy  fusibility.  Native  antimony  (18),  senar- 
montite  (220),  valentinite  (221),  are  sometimes  found  in  sufficient  abundance  to  be  mined.  Anti- 
mony  occurs  also  in  numerous  ores  of  lead,  silver,  and  nickel;  also  as  oxysulphid  (226). 

BISMUTH. — Native  Bismuth  (20),  the  source  of  the  metal  in  the  arts,  is  whitish,  with  a  faint 
reddish  tinge,  has  a  perfect  cleavage,  and  is  very  fusible.  For  other  bismuth  ores,  see  30-33, 
36,  102,  103,  121,  123,  124  (sulphids,  tellurids);  222,  223  (oxyds) ;  336-338  (silicates);  753  (car- 
bonate). 

8.  Abbreviations. 

For  explanations  of  the  abbreviations  Var.,  Comp.,  Obs.,  Alt.,  Artif.,  as  headings  of  sections 
in  the  descriptions  of  species,  see  p.  xi ;  of  chemical  symbols,  pp.  xi-xviii ;  of  H.,  G.,  B.B.,  O.F., 
R.F.,  p.  XX ;  of  otlier  abbreviations,  p.  xxxiv. 

The  fractional  expression  f ,  before  the  statement  of  an  analysis  signifies  a  mean  of  two  analy^ 
?S5 ;  f ,  a  mean  of  three ;  and  so  on. 

Q  in  a  formula  after  the  new  system  stands  for  an  accessory  ingredient  in  the  compound,  and 
the  nature  of  this  ingredient  is  to  be  learned  from  the  formula  after  the  old  system  in  the  same 
line. 
In  the  statements  of  the  angles  of  crystals,  abbreviations  are  used  as  follows: 
pyr.,  angle  over  a  pyramidal  edge. 
bas.,  angle  over  a  basal  edge. 
mac,  angle  over  a  macrodiagonal  edge. 
hrach.,  angle  over  a  brachy diagonal  edge. 
top,  angle  between  opposite  planes  over  the  summit. 
term.,  angle  over  terminal  edge  in  a  rhombohedron. 
adj.,  angle  between  adjacent  planes. 
ov.,  over;  brachyd.,  brachydiagonal;  macrod.,  macrodiagonaL 


DESCRIPTIVE  MINEUALOay. 


The  following  are  the  general  subdivisions  in  the  classiiication  of  mine- 
rrals  adopted  in  this  treatise  : 


GENERAL    SUBDIVISIONS. 

I.  Native  Elements. 

II.  CoMPomsTDs :  the  more  negative  element  an  element  of  Series  II 
(See  next  page.) 

1.  Binary:  Sulphids,  Tellurids,  of  Metals  of  the  Sulphur  ant 
Arsenic  Groups  (p.  26). 

2.  Binary :  Sulphids,  Tellurids,  Selenids,  Arsenids,  Anttmoxids, 

BiSMUTHIDS,  PhOSPHIDS,  OF  MeTALS   OF   THE   GoLD,  IrON,  AND   TiN 

Groups  (p.  33). 

3.  Ternary :   Sulpharsenites,   Sulphantimonites,   Sulphobismuth- 
ITES  (p.  84). 

III.  Compounds  :  the  more  negative  element  an  elemeji'"  ^v  Series 
I  III.,  Group  I.     (See  page  3.) 

1.  Chlorids,  Bromids,  Iodids  (p.  110). 

lY.  Compounds  :  the  more  negative  element  an  element-  of  Series 
IIII.,  Group  II. 

1.  Fluorids  (p.  123). 

Y.  Compounds  :  the  more  negative  element  an  element  of  Sekies 
III.,  Group  III.     Oxygen  Compounds. 

1.  Binary:  Oxyds  (p.  131). 

2.  Ternary ;  the  basic  element  an  element  of  Series  I. ;  tlie  acidic 
of  Series  II.  (as  silicon,  columbium,  phosphorus,  etc.)  ;^tlie  aciditic 


rates' (p.  612) ;  7,  Carbonates  (p.  669) ;  8,  Oxalates  (p.  718). 
YI.  Hydro-Carbon  Compounds  :  minerals  of  organic  okiolv  Qx  720). 


S  "nESCRTPTIVE   MINERALOGT. 


i    NATIVE  ELEMENTS. 


AEKAl^GEMENT  OF  THE  SPECIES. 

Series  I.  Series  II. 

1.  GOLD  GROUP.  1.  ARSENIC  GROUP 

I.  Gold.  2.  Silver.  17.  Arsenic.  19.  Allemontits. 

18.  Antimony.  20.  Bismuth. 

2.  IRON  GROUP.  2.  SULPHUR  GROUP. 

3.  Platinum.  9.  Amalgam.  21.  Tellurium. 

4.  Platinirtdium,  10.  Arquerite.  22,  Sulphur. 

5.  Palladium.  11.  Gold- Amalgam.  23.  Selensulphur. 

6.  Allopalladium.  12.  Copper. 

7.  Iridosmine.  13.  Iron. 
(1).  Newjarskite.  14.  Zinc. 
(2).  Sisserskite.  15.  Lead. 

8.  Quicksilver. 

3.  TIN  GROUP.  3.  CARBON-SILICON  GROUP. 

16.  Tin,  24.  Diamond.  25.  Graphite. 

Two  series  of  elements  are  here  recognized;  the  first  containing  the  more  basic,  and  the  second^ 
one  division  of  the  more  negative.  These  two  series  are  parallel  in  their  subdivisions,  so  that  tha 
arrangement  is  a  natural  one,  whether  read  across,  or  up  and  down,  the  page.  The  first  group  of 
each  contains  elements  whose  compounds  have  an  odd  number  of  atoms  of  the  negative  element, ' 
as  1,  3,  5,  or  the  p^rissads  (p.  xviii);  the  other  two  of  each,  an  even  number,  as  2,  4,  6,  or  the 
ariiads. 

(1).  To  the  Gold  group  of  elements  belong  also  hydrogen,  potassium^  sodium,  lithium,  rubidium, 
coesium,  thallium;  the  atomic  ratio  for  the  oxyds  is  1  :  1,  and  the  general  formula  of  the  same  RO,. 
or  R'^O,  in  the  new  system  of  chemistry. 

To  the  Arsenic  group  belong  the  elements  phosphorus,  nitrogen,  columhium,  tantalum,  and  proba- 
bly boron.  In  all  but  boron,  there  are  oxyds  containing  3  and  5  atoms  of  oxygen ;  in  boron,  3, 
but  not  5. 

(2).  To  the  Iron  group  of  elements  belong  calcium,  magnesium,  aluminum,  beri/llium,  copper 
cobalt,  nickel,  zinc,  chromium  (in  part),  'manganese  (in  part),  lead  (in  part),  etc.  Among  the  oxyds, 
the  atomic  ratio  2  :  2  occurs  in  the  ordinary  protoxyds,  having  the  formula  RO,  as  ordinarily  writ- 
ten (and  so  written  in  this  work),  butftO,  in  the  new  style  of  chemistry.  The  ratio  4  :  6  is  repre- 
sented in  the  sesquioxyds,  R^O^  (R'^O^  in  the  new  system). 

To  the  Sulphur  group  of  elements  belong  also  selenium,  vanadium,  and  probably  mnlyhdennm,  in 
which  the  more  prominent  acid  has  the  atomic  ratio  2  :  6.  Here  also  may  be  included  that  state 
of  the  metal  chromium  which  exists  in  chromic  acid  (CrO^,  or  -GrO^),  that  of  manganese  in  man- 
ganic acid,  and  that  of  molybdenum  in  molybdic  acid. 

(3).  To  the  Tin  group  belong  also  titanium,  zirconium,  thorium.     The  prominent  oxyd  has  the 
atomic  ratio  2  :  4  (RO^,  or  in  the  new  system  RO'^).     This  group  may  contain  also  that  state  of 
lead  which  exists  in  the  oxyd  PbC^  (or  PbO^) ;  and  the  same  also  of  manganese  existing  in  MnO' 
of  platinum  and  palladium  in  the  deutoxyd  state.* 

*  The  tliree  states  of  a  basic  metal,  corresponding  to  the  protoxyd,  sesquioxyd,  and  deutoxyd 
of  the  same  (in  which  1  part  of  metal  balances,  in  its  affinity,  1,  1^,  and  2  parts  of  oxygen),  may  be 
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The  Carbon-Silicon  Grroup  contains  Carbon  amd  Silicon.  They  are  related  to  one  another 
in  the  atomic  ratio  of  their  prominent  acids  (SiO*^  CO^),  but  they  are  very  widely  unlike  in  man? 
respects,  and  very  strikingly  so  in  the  mineral  compounds  of  the  two  acids.* 

Series  III. — Besides  the  above  two  series  of  elements,  there  is  a  third,  consisting  of  the  emi- 
nently negative  elements  (for  the  most  part  exclusively  negative).  The  three  groups  of  thia 
Series  III.  are : 

(1).  CiiLORtNE,  Bromine,  Iodine. 

(2).  Fluorine. 

(3).  Oxygen. 

The  first  of  these  groups  (like  the  same  in  Scries  I.  and  II.)  includes  elements  of  the  odd  divi 
Bion  ;  the  third  of  the  even ;  while  fluorine  is  of  either. 


1.  GOLD.     ^o\.  Alchem.     Gediegen  Gold  G^erm.    Ornatifi^. 

Isometric.  Observed  planes  0^  7,  1,  ^-2,  3-3,  4-2.  Fio-s.  1  to  8,  15,  17. 
and  the  following :  the  octahedi-on  and  dodecahedron  (f.  2,  3),  mo.^t  com- 
mon. Crystals  sometimes  acicnlar  tlirongh  elongation  of  octahedral  or 
other  forms  ;  also  passing  into  filiform,  reticulated,  and  arborescent  shape?  : 
and   occasionally   spongiform   from   an   aggregation   of  filaments ;  edges 

51  52  63 


of  crystals  often  salient  (f.  51).     Cleavage  none.     Twins  :  composition  face 
octahedral,  as  in  f.  60  ;  and  occurring  also  in   trapezohedral   and  other 


Often  in 


flattened  grains 


or 


forms.     Also  massive  and  in  thin  laminae, 
scales,  and  rolled  masses  in  sand  or  gravel 

H.z=:2-5— 3.  G.  =  15-6— 19-5 ;  19-30— 19'34:,  when  quite  pure,  G.  Rose. 
Lustre  metallic.  Color  and  streak  various  shades  of  gold-yellow,  some- 
times inclining  to  silver- white.     Yery  ductile  and  malleable. 

Composition,  Varieties.— Gold,  but  containing  silver  in  different  proportions,  and  sometimes 
also  traces  of  copper,  iron,  palladium,  rhodium. 

Var.  1.  Ordinary.  Containing  OlS  to  16  p.  c.  of  silver;  or,  the  atomic  ratio  of  gold  to  sil- 
ver varying  from  150  :  1  to  3  :  1.  Color  varying,  accordingly,  from  deep  gold-yellow  to  palo 
yeUow;  G.  =  19— 15-5.  Ratio  for  the  gold  and  silver  of  3  :  1  corresponds  to  151  p.  c.  of  silver; 
4  :  1,  12  p.  c. ;  6:1,  84  p.  c. ;  10  :  1,  5-3  p.  c.  {a)  In  distinct  crystals  or  groups  of  crystals;  (6) 
arborescent  or  reticulated;  (c)  filiform;  (rf)  spongy;  (e).in  laminae;  (/)  rolled  masses;  (j^)  Bcalei 
or  ^rQins 

2.  Argentiferous:  Eledrum.  {Ktm6i  y"»^»«  Herod.;  'HA«rpov  Homer,  Strabo;  Elcctrum  Pli'u 
xxxiii.  23.)     Color  pale  yellow  to  yeUowisIi- white  ;  G.- 15-5-1 2-5.     Ratio  for  the  gold  and  sUvcr 

designated  respectively  (using  the  letters  of  the  Greek  alphabet)  the  alpha,  beta,  and  ^^'^'"J  «/?^^^ 
While  the  iron  or  Fe  in  FeO  is  closely  related  to  maguesium,  calcium,  etc.,  ihal  in  i'o-u  is  as 
closely  related  to  aluminum ;  and  that  in  FeS",  or  Pb  in  PbO^,  or  Mn  m  MnO  ,  a'^ 
to  tin  and  titanium,  whose  ordinary  oxyd  is  ROl     This  relation  is  apparent  in  the  c : .  ... 

and  chemical  characters  of  the  corresponding  oxyds.     See  further  on  this  subject  a  piiixr  U)  wo 
author  in  Am.  Jour.  Sci.,  II.  xliv.,  1867,  and  Introd.,  p.  xv.  .,     r.    k  .  „fna  ;n«f/»nd 

*  Jn  strict  system,  the  Silicates  should  come  in  classification  next  before  ^^^^  ^^^^^  ^^.^^J^'"  h^ 
of  where  they  are  placed  in  this  work.  P>ut  as  there  are  no  analogies  betweou  the  sfccics  ol  mew 
two  groups,  the  separation  is  without  serious  objection. 


4  NATIVE   ELEMENTS. 

of  1 :  1  corresponds  to  36  p.  c.  of  silver  (anal.  3,  4,  26,  21,  45) ;  1^  :  1,  to  26  p.  c.  (anal.  15,  41-44) , 
2  ;  1,  to  21  p.  c.  (anal.  54,  55) ;  2|-  :  1,  to  18  p.  c.  (anal.  40).  Pliny  says  that  when  the  proportion  of 
silvei"  in  the  gold  is  one-fifth  (=20  p.  c.)  it  is  called  elecirum.  The  word  in  Greek  means  also  amber; 
and  its  use  for  this  alloy  probably  arose  from  the  pale  yellow  color  it  has  as  compared  with  gold. 
An  argentiferous  gold  from  the  Ophir  Mine,  Nevada,  pale  yellowish  in  color,  gave  Breithaupt 
(B.  H.  Ztg.,  XXV.  169)  G.  =  13*25,  13-68.  He  observes  that  it  contains  more  silver  than  gold,  but 
gives  no  analysis. 

3.  PaUadium-Gold,  Porpezite  Frobel,  contains  nearly  10  p.  c.  of  palladium,  besides  some  silver; 
color  pale.  From  Porpez  in  Brazil.  Another  variety  from  Zacotinga  and  Condonga  in  Brazil 
contains  5  to  6  p.  c.  of  palladium. 

4.  Rhodium- Gold.  Contains,  according  to  del  Rio  (Ann.  Ch.  Phys.,  xxix.  137),  34-43  p.  c.  of 
rhodium;  Gr.=:15'5 — 16*8  ;  brittle.     Requires  reexamination. 

Analyses  by  Avdejef  (Pogg,  liii.  153);  Boussingault  (Ann.  Ch.  Phys.,  xxiv.  408);  Forbes  (Phil. 
Mag.,  IV.  xxix.  129,  and  xxx.  142);  T.  H.  Henry  (Phil.  Mag.,  III.  xxxiv.  205);  Hofmann  (Ann. 
Ch.  Pharm.,  Ixx.  255) ;  T.  S.  Hunt  (Rep.  G.  Can ,  and  Am.  J.  Sci.,  II.  xx.  448);  Kerl  (B.  H.  Ztg., 
1853,  No.  3);  Klaproth  (Beitr.,  iv.  1);  A.  Levol  (Ann.  Ch.  Phys.,  II.  xxvii.  310);  Mallet  (J.  G. 
Soc.  Dubhn,  iv.  271) ;  Marsh  (Am.  J.  Sci.,  II.  xxxiii.  190) ;  Northcote  (PhU.  Mag.,  IV.  vi.  390);  Os- 
wald (Pogg.,  Ixxvii.  96) ;  Pietzsch  (Arch.  Pharm.,  II.  xcviii.  142) ;  Rivot  (Ann.  d.  M.,  IV.  xiv.  67); 
G.  Rose  (Poa-g.,  xxiii.  161);  Terrell  (C.  R.,  hx.  1047);  Teschemacher  (Q.  J.  Ch.  Soc,  ii.  193); 
Thomas  (Phil  Mag.,  IV.  i.  261) ;  E.  W.  Ward,  at  Mint  of  Sydney,  K  S.  W.  (W.  B.  Clarke's  Ro- 
Bearches  in  Southern  Gold  Fields,  Sydney,  1860,  p.  276): 


Schabrovski  (Kath.) 
Katharinenburg 


1  Wicklow  Co.,  Ireland 

2.  Transylvania,  Barbara 

3. 

4.  "    Vorospatak 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


Sp.  gr.    Au 

16-324      92.32 

84-80 

[64-52] 

60-49 


19099 
18-79 
18-77— 18-89 


Czar.  Nikolajevsk  (Miask) 

((  ;<  (( 

Perrov-Pavlovski  (Kath.) 
Boruschka  (N.  Tagilsk) 


Beresof 

Alex.  Andrejevsk  (Miask) 

Petropavlovski 

Siranovski,  Altai 

Schlangenberg,  Altai 

Malacca 

Siam,  Pachim 


18-11—18-40 
17-74—18-35 
16-03 
15-627 

17-72 

18-66 
17-74 

17-06 

17-54 
17-11 
14-55 


98-96 

95-81 

95-50 

94-09 

93-75 

93-34 

92-80 

92-23 

91-21 

79-69 

70-86 

92-47 

89-35 

92-60 

94-41 

90-76 

87-31 

83-85 

91-88 

87-40 

86-81 

60-98 

64 

90-89 

88-57 


Ag 
6-17 
14-68 
35-48 
38-74 

0-16 

3-58 

4-00 

5-55 

6-01 

6-28 

7-02 

6-17 

8-03 

19-47 

28-30 

7-27 

10-65 

7-08 

5-23 

9-02 

12-12 

16-15 

8-03 

12-07 

1319 

38-38 

36 

8-98 

6-45 


Fe         Cu 

0-78       =  99.27  MaUel 

0-13         004=:  99-65  Rose. 

=  100  Bouss. 

■=  99.32  Rose 


0, 
'0 
^0 
0 
0-32 
0-08 

n 

0 
0 
0' 


0-06 
0-04 


=99.12  Rose. 

=  100  Avd. 
=  100  Avd. 
=  100  Avd. 
=  100  Avd. 
0-06=  99-94  Rose. 

=  99-90  Rose. 

=  100  Avd. 
=  100  Avd. 
=  100  Avd. 
=  100  Avd. 

=  99-74  Rose. 

=  100  Rose. 

99-76  Rose. 
100  Rose. 

=  99-78  Rose. 

0-08=  99-51  Rose. 

=  100  Rose. 

100  Rose. 
99-56  Rose. 
[0-30]         =  100  Rose. 
-         0-33=  99-69  Rose. 

100  Klaproth. 
99.87  TerreU. 
Si  3-33=97-77  Terrefl 


0-02: 
0-39: 


0-09: 
0-09: 


tr.   : 
1-42 


30.  Africa,  Senegal 

31.  " 

32.  " 

33.  « 

34.  Brazil 

35.  Bohvia,  Ancota 

36.  "      Romanplaya 

37.  "      Gritada 

38.  •'      Tipuani 

39.  N.  Grenada,  Bogota 

40.  "       Trinidad 

41.  "      Titiribi 


94-00  5-85 

86-97  10-53 

86-80  11-80 

84-50  15-30 


18-31 
18-672 
17-906 
16-07 


9400 
94-73 
94-19 
93-51 
91-96 


5-85 
5-23 

5-81 
6-49 

7-47 


und. 


0-04 


Pt  0-15=100  Level 

und.=:  97-50  Darcet. 
0-90=  99-50  Levol. 
0-20=  100  Levol. 


■=  99-85  Darcet. 
■=  100  Forbes. 
•  =  100  Forbes. 
=  100  Forbes. 


ir.         — 


92-00  8-00 
82-40  17-60 
74-00      26-00 


gangue  0-57  =  1 00  ForboB. 
— =  100  Bouss. 

=  100  Bouss. 

=  100  Bouss. 
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N.  Grenada,  Titiribi 

"  Guamo 

"  Marmato 

"  Santa  Rosa 

"  El  Llano 

"  Malpaso 

"  Baia 

"  Rio  Lucio 

"  Ojas  Anchas 

"  El  Llano 

Peru,  Carabaya 

"  R.  Chuquiaguillo 
"        Yungas 

N.  Scotia,  Tangier 

"        Lunenburg 
California 


"  (IT -48  fused) 

(( 

"  15-63- 

Canada,  Chaudi^re 

((  u 

Australia 

(( 

"        Bathurst 

"        Araluen 

"        Adelong 
((  (( 

u  u 

,   "        Araluen 

((  (( 

"        Mitta  Mitta 
**        Omeo 
Tasmania,  Giandara 


Sp.gr. 

12-666 
14-15 

14-10 

14-69 


18-43 

16-693 

16-63 

16-54 

18-95 

18-37 


16-33 

15-96 

14-60 

17-40 

-16-43 

16-57 

17-60 


Bl'k  Boy  Flat 

Nook,  Fingal 
Fingral 


Au 

73-40 
73-68 
73-45 
64-93 
88-54 
88-24 
88-15 
87-94 
84-50 
82-10 

97-46 
90-86 
79-89 
78-69 

98-13 
92-04 
96-42 
93-53 
92-70 
92-00 
89-61 
90-01 
90-70 
9U-96 
86-57 
75-86 
89-24 
87-77 
86-73 

99-28 
95-48 
95-68 
94-92 
94-64 
93-67 
93-17 
91-52 
89-59 
89-57 
85-23 
92-77 
92-58 
93-35 
92-47 
92-62 
94-76 
94-95 
92-55 
90  89 


Ag 
26-60 
26-32 
26-48 
35-07 
11-42 
11-76 
11-85 
12-06 
15-50 
17-90 
2-54 
9-14 
20-11 
21-31 

1-76 

7-76 

3-58 

6-47 

6-90 

7-00 

10-05 

9-01 

8-80 

9-04 

12-33 

20-67 

10-76 

12-23 

13-27 

0-44 

3-59 

3-92 

5-08 

5-31 

6-23 

6-56 

8-48 

10-51 

10-43 

14-77 

7-23 

7-34 

6-56 

7-31 

7-27 

5-04 

4-66 

7-10 

8-02 


Fe  Cu 


■=  100  Bouss. 
-=100  Bouss. 
-=  99  93  Bonss. 
-=  100  Bouss. 


=  99-90  Bouss. 

=  100  Bouss. 

=  100  Bouss. 

=  100  Bouss. 

=  100  Bouss. 

=  100  Bouss. 

=  100  Forbes. 

=  100  Forbes. 


tr. 
tr. 


■—  100  Forbes. 

=  100  Forbes. 
0-05=  99-94  Marsh. 
0-11=99-91  Marsli. 
=  100  Thomas. 


=  100  Thomas. 

0-40=  100  Levol. 

=  99  TescheraacLer, 

und.        und.  -  99-66  llofmana. 

0-86  =  99-88  Henry. 

0-38        =  99-88  Rivot. 

=  100  Oswald. 

0-54        0-29=  99-73  Henry. 

—  quartz  2-44  =  98-97  PietzscL 

=  100  lluut. 

=  100  Hunt. 

=  100  Hunt. 

0-20        007  Bi  001   =100  Northcote. 

—  quartz  0*10  =  99-17  KerL 

0-16       =  99-76  Henry. 

=  100  Ward 

=  100       " 


0-05 
1-10 
0-27 


0-08 
0-09 
0-22 
0-11 


=  100 
=  100 
■=  100 
-=  100 
■=  100 
•=  100 
-=  100 
=  100 
=  100 
=  100 
=  100 
-=  99-80 


0-08 
0-17 


tr.  =  99-69  " 
ir  =  99-82  " 
tr.  Su,  Pb,  Co  1-0  Ward. 


The  average  proportion  of  gold  in  the  native  gold  of  California,  as  derived  from  assays  of  sert*- 
al  hundred  millions  of  doUars  worth,  is  880  thousandths ;  wliile  the  range  is  mostly  between 
70  and  89* »  (Prof.  J.  C.  Booth,  of  U.  S.  Mint,  in  a  letter  to  the  author,  of  May.  1867).  The  range 
a  the  metal  of  Australia  is  mostly  between  9uO  and  960,  with  an  average  of  y-25. 

The  gold  of  the  Chaudiere,  Canada,  contains  usually  10  to  15  p.  c.  of  silver ;  while  that  of  Nov» 
tcotia  is  very  nearly  pure.  ^   ., 

The  Chilian  gold  afibrded  Domeyko  84  to  96  per  cent,  of  gold  and  15  to  3  per  cent,  ol  silver 
Ann.  d.  Mines  IV.  vi.). 

Forpezite  afforded  Berzelius  (Jahresb.  1835)  Gold  85-98,  palladium  985,  silver  4-17       ^ 

A  mass  oieledrum,  weighing  25  lbs.,  from  VorOspatak,  consisting  of  large  crystals  (i-J  in.),  cot- 
lined  25  p.  c.  of  silver  (Dingl.  Polyt.  J.,  clxvi.  30G).  x.r  ^     ^  a  k. 

Pyrognostic  and  other  Chemical  Characters.  —  B.B.  fuses  easily.  Not  acted  on  di 
Insoluble  in  any  single  acid ;  soluble  in  uitro-muriatic  acid  (aqua-regia). 
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()  NATIVE   ELEMENTS. 

Observations. — Native  gold  is  found,  when  in  situ,  with  comparatively  small  exceptions,  in 
the  quartz  veins  that  intersect  metamorphic  rocks,  and  to  some  extent  in  the  wall  rock  of  these 
veins.  The  metamorphic  rocks  thus  intersected  are  mostly  chloritic,  talcose,  and  argillaceous 
schist  of  dull  greeu,  dark  gray,  and  other  colors;  also,  much  less  commonly,  mica  and  hornblendic 
Bchist,  gneiss,  diorite,  porphyry;  and  still  more  rarely,  granite.  A  laminated  quartzite,  called 
itacolumite,  is  common  in  many  gold  regions,  as  those  of  BrazU  and  North  Carolina,  and  some- 
times specular  schists,  or  slaty  rocks  containing  much  foliated  specular  iron  (hematite),  or  mague* 
tite  in  grains. 

The  gold  occurs  in  the  quartz  in  strings,  scales,  plates,  and  in  masses  which  are  sometimes  an 
agglomeration  of  crystals ;  and  the  scales  are  often  invisible  to  the  naked  eye,  massive  quartz 
that  apparently  contains  no  gold  frequently  yielding  a  considerable  percentage  to  the  assayer.  It 
is  always  very  irregularly  distributed,  and  never  in  continuous  pure  bands  of  metid,  Uke  many 
metallic  ores.  It  occurs  both  disseminated  through  the  mass  of  the  quartz,  aud  in  its  cavities. 
The  larger  masses  and  the  finer  crystallizations  are  mainly  in  the  latter ;  and  Prof.  Wurtz  has 
suggested  that  these  have  been  formed  by  a  slow  aggregation  and  crystallization  carried  on 
through  the  solvent  power,  as  regards  gold,  of  persulphate  of  iron — this  salt  of  iron  being  derived 
from  the  decomposition  of  the  pyrite  present  in  the  quartz  veins. 

The  associated  minerals  are :  pyrite,  which  far  exceeds  in  quantity  aU  others,  and  is  generally 
auriferous ;  next,  chalcopyrite,  galena,  blende,  mispickel,  each  frequently  auriferous  ;  often  tetrady- 
mite  and  other  tellurium  ores,  native  bismuth,  stibnite,  magnetite,  hematite ;  sometimes  barytes, 
apatite,  fluor,  siderite,  chrysocolla. 

The  quartz  at  the  surface,  or  in  the  upper  part  of  a  vein,  is  usually  cellular  and  rusted  from  the 
more  or  less  complete  disappearance  of  the  pyrite  and  other  sulphids  by  decomposition ;  but 
below,  it  is  commonly  solid.  The  enclosing  schists  are  sometimes  soft  and  easily  removed  in 
mining.  In  other  cases,  they  are  excessively  tough,  and  the  quartz,  being  a  brittle  mineral,  yields 
the  most  easily  to  the  drill. 

The  gold  of  the  world  has  been  mostly  gathered,  not  directly  from  the  quartz  veins,  but  from 
the  gravel  or  sands  of  rivers  or  valleys  in  auriferous  regions,  or  the  slopes  of  mountains  or  hills, 
whose  rocks  contain  in  some  part,  and  generally  not  far  distant,  auriferous  veins;  and  such 
mines  are  often  called  alluvial  wasJdngs ;  in  Csditornia placej^-diggings.  Pliny  speaks  of  the  "bring- 
ing of  rivers  from  the  mountains,  in  many  instances  for  a  hundred  miles,  for  the  purpose  of 
washing  the  debris,"  and  this  method  of  hydraulic  mining  is  now  carried  on  in  California  on  a 
stupendous  scale.  (See  Silliman,  in  Am.  J.  Sci.,  II.  xl.  10.)  The  auriferous  gravel  and  earth 
have  been  derived  from  the  disintegration  or  wearing  down  of  auriferous  rocks.  The  aurifer- 
ous gravel  beds  in  California  are  of  vast  extent;  those  of  the  Yuba,  an  affluent  of  Feather 
River,  varying  from  8iJ  to  250  feet  in  depth,  and  averaging  probably  120  feet.  Most  of  the  gold 
of  the  Urals,  Brazil,  Australia,  and  all  other  gold  regions,  has  come  from  such  alluvial  washings. 

The  alluvial  gold  is  usually  in  flattened  scales  of  different  degrees  of  fineness,  the  size  depend- 
mg  partly  on  the  original  condition  in  the  quartz  veins,  and  partly  on  the  distance  to  whicli  it 
has  been  transported.  Transportation  by  running  water  is  an  assorting  process ;  the  coarser 
particles  or  largest  pieces  requiring  rapid  currents  to  transport  them,  and  dropping  first,  and  the 
finer  being  carried  far  away — sometimes  scores  of  miles.  A  cavity  in  the  rocky  slopes  or  bot- 
tom of  a  vaUey,  or  a  place  where  the  waters  may  have  eddied,  generally  proves  in  such  a  region 
to  be  a  pocket  fuU  of  gold. 

In  the  auriferous  sands,  crystals  of  zircon  are  very  common  ;  also  garnet  and  kyanite  in  grains ; 
often  also  raonazite,  diamonds,  topaz,  corundum,  iridosmine,  platinum.  The  zircons  are  sometimes 
mistaken  for  diamonds. 

Gold  is  widely  distributed  over  the  globe,  and  occurs  in  rocks  of  various  ages,  from  the  Azoic 
to  the  Cretaceous  or  Tertiary.  The  schists  that  contain  the  auriferous  veins  were  once  sediment- 
ary beds  of  clay,  sand,  or  mud,  derived  from  the  wear  of  preexisting  rocks.  Through  some  pro- 
cess, in  which  heat  was  concerned,  the  latter  were  metamorphosed  into  the  hard  crystalline 
schists,  and  at  the  same  time  upturned  and  broken,  and  often  opened  between  the  layers :  and 
then,  all  the  fissures  (cutting  across  the  layers)  aud  the  openings  (made  between  the  layers,  and 
therefore  conforming  with  the  lamination)  became  filled  with  the  quartz  veins  containing  gold. 
The  quartz  was  brought  into  the  intersecting  fissures,  and  the  interlaminated  open  spaces,  from 
the  rocks  either  side  by  means  of  the  permeating  heated  waters  (such  heated  waters,  at  a  temper- 
ature much  above  that  of  boiling  water,  having  great  decomposing  aud  solvent  power,  and  car- 
rying into  cavities  whatever  they  can  gather  up  from  the  rocks).  Thus,  the  gold  of  the  veins  was 
derived  from  the  rocks  adjoining  the  openings,  either  directly  adjoining,  or  above,  or  below  it ; 
and  it  must  therefore  have  been  widely  distributed  through  these  rocks  before  they  were  crystal- 
lized and  the  veins  were  made,  although  in  so  infinitesimal  a  quantity  in  a  cubic  foot,  that  the 
beds,  without  the  metamorphism  and  the  vein-making,  would  have  been  worthless  mining* 
ground. 

As  schists  with  auriferous  quartz  veins  were  made  in  Azoic  time,  so  were  they  also  in  Paleo- 
zoic, especially  at  the  great  mountain-making  epoch  which  closed  the  Paleozoic  era;  also  later,  is 
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the  Jurassic  period,  as  in  the  Sierra  Nevada ;  and  still  later  in  the  Cretacf  jus  and  Tertiary  peri 
ods,  as  in  the  Coast  Mountains  of  California.  But  whatever  the  age  of  the  schists  and  vt-iiiH  the 
original  source  of  all  the  Paleozoic  and  later  gold  deposits  must  be  the  azoic  or  original  rooks  of 
the  globe,  as  they  are  the  great  source  of  the  material  shales  and  sandstones  of  all  8ul>sequent 
ages,  excepting  such  as  may  have  been  derived  from  aqueous  solution  or  chemical  deposition. 
Auriferous  quartz  veins  are  in  no  case  igneous  veins— that  is,  veins  filled  by  injection  of  melted 
matter  from  below. 

Grold  exists  more  or  less  abundantly  over  all  the  continents  in  most  of  the  regions  ofcrvstalline 
rock.!,  especially  those  of  the  semi-crystalline  schists;  and  also  in  some  of  the  largo  islands  of  the 
world  where  such  rocks  exist.  In  Europe,  it  is  most  abundant  in  Hungary  at  Konigsborff, 
Scheumitz,  and  Felsobanya,  and  in  Transylvania  at  Kapoik,  Vorospatak,  and  Oflenbanya;  it 
oc:)urs  also  in  the  sands  of  the  Rhine,  the  Reuss,  the  Aar,  the  Rhone,  and  the  Da:iulje;  on  the 
southern  slope  of  the  Pennine  Alps  from  the  Simplon  and  Monte  Rosa  to  the  valley  of  Aosta;  in 
Piedmont;  in  Spain,  formerly  worked  in  Asturias;  in  many  of  the  streams  of  ('ornwall;  near 
Dolgelly  and  other  parts  of  North  Wales ;  in  Scotland,  in  considerable  amount,  near  Leadliills,  and  m 
Glen  Coich  and  other  parts  of  Perthshire;  in  the  county  of  Wicklow,  Ireland;  iu  Sweden,  at 
EJelfors. 

At  the  Transylvania  mines  of  Vorospatak,  where  one  piece  of  22  ozs.  was  found,  the  gold  is 
obtained  by  mining,  and  the  mines  have  been  worked  since  the  time  of  the  Romans.  The  Uhine 
has  been  most  productive  between  Basle  and  Manheim ;  the  sands,  where  richest,  contain  only 
about  56  parts  of  gold  in  a  hundred  millions ;  yet  sands  containing  less  than  half  this  proportion 
are  worked.  The  whole  amount  of  gold  in  the  auriferous  sands  of  the  Rhine  has  been  estimated 
at  $30,000,000 ;  but  it  is  mostly  covered  by  soil  under  cultivation. 

In  Asia,  gold  occurs  along  the  eastern  flanks  of  the  Urals  for  500  miles,  and  is  especially  abun- 
dant at  the  Beresov  mines  near  Katharine nburg  (lat.  56'  40'  N.);  also  obtained  at  Tetropavlov- 
ski  (60'  N.);  Nischne  Tagilsk  (59"  N.) ;  Miask,  near  Slatoust  and  Mt.  Ilmen  (55'  X.,  where  the 
largest  Russian  nugget  was  found),  etc.  Katharinenburg  is  the  capital  of  the  mining  district. 
The  Urals  were  within  the  territory  of  the  ancient  Scythians ;  and  the  vessels  of  gold  reimted, 
according  to  Herodotus,  to  have  fallen  from  the  skies,  were  probably  made  from  Uralian  nuggets. 
But  the  mines  were  not  opened  until  1819;  soon  after  this  they  became  the  most  productive  in 
the  world,  and  remained  so  until  the  discoveries  in  California.  They  are  principally  alluvial 
washings,  and  these  washings  seldom  yield  less  than  65  grains  of  gold  for  4,000  lbs.  of  soil,  and 
rarely  more  than  120  grains.  At  Beresov,  there  are  workings  in  the  parent  rock.  Siberian 
mines  less  extensive  occur  in  the  lesser  Altai,  in  the  Kolyvan  mining  region  (about  1,500  miles 
cast  of  Katharinenburg,  near  long.  100°  E.,  between  the  Obi  and  Irtisch,  and  1,500  miles  west  of 
the  other  great  Siberian  mining  region,  that  of  Nertschinsk,  which  is  between  135'  and  140  E., 
east  of  L.  Baikal) ;  among  the  locaUties  are  Schlangenberg  and  Siriinovski,  noted  for  a(r(;riling^tho 
electrum  (anal.  26,  27).  Asiatic  mines  occur  also  in  the  Cailas  Mountains,  in  Little  Thibet,  Ccy 
Ion,  and  MalaOca,  China,  Corea,  Japan,  Formosa,  Sumatra,  Java,  Borneo,  the  Philippines,  and 
other  East  India  Islands. 

In  Africa,  gold  occurs  at  Kordofan,  between  Darfour  and  Abyssinia ;  also,  south  of  the  Sahara 
in  Western  Africa,  from  the  Senegal  to  Cape  Palmas  ;  in  the  interior,  on  the  Somat,  a  day  s  jour- 
ney  from  Cassen;  along  the  coast  opposite  Madagascar,  between  22'  and  35  S.,  supposed  by 
some  to  have  been  the  OjMj-  of  the  time  of  Solomon. 

In  South  America,  gold  is  found  in  Brazil  (where  formerly  the  larger  part  of  the  annual  pro- 
duce  of  the  world  was  obtained)  along  the  chain  of  mountains  lying  nearly  parallel  with  the  coast, 
especially  near  Villa  Rica,  and  iu  the  province  of  Minas  Geraes;  in  New  Grenada,  at  Autioquia, 
Choco,  and  Giron ;  Chili;  in  Bolivia,  especially  in  the  valley  of  the  Rio  de  lipuani.  east  ol 
Sorata;  sparingly  in  Peru.  Also  in  Central  America,  in  Honduras,  San  Salvador,  Guatemai^ 
Costa  Rica,  and  near  Panama ;  most  abundant  in  Honduras,  especially  along  the  nvers  uu>ape 
and  Jalan,  in  Olancho,    while    found    also    in    the    department    of   lore,  and    in    bouineru 

In  North  America,  there  are  numberless  mines  along  the  mountains  of  Western  ^^ra^""'"^/"^ 
others  along  the  eastern  range  of  the  Appalachians  from  Alabama  and  Crcorgia  to  l>:ii.ia.  or.  ■re- 
sides some  indications  of  gold  in  portions  of  the  intermediate  Azoic  region  ^^^^ut  I^iko  buptnor 
They  occur  at  many  points  along  the  higher  regions  of  the  Rocky  Mountains,  in  ^^^'^1>;  "  *;*^^ 
Mexico,  near  Santa  Fe.  CeriUos,  Avo,  etc.;  in  Arizona,  in  ihe  San  Iraucisco,  ^\^">»^^^'  ^"'"^  ^"J 
^ther  districts;  in  Colorado,  abundant,  but  the  gold  largely  in  auriferous  P["\\^,;  '."  ^,  J*''; '  "„ 
Idaho.  Also  along  ranges  between  the  summit  and  the  Sierra  Nevad.^  in  the  »  '"  !'«  \^^",^^^ 
and  elsewhere.  Also  iS  the  Sierra  Nevada,  mostly  on  its  western  slope  (f''^' "^^'l^'J.?  H^'  "^  °^^^^ 
being  principally  silver  mines).  The  auriferous  belt  may  be  said  to  begin  ui  he  <^; '  |^  "^^^ 
8ula.°  Near  the  Teion  pass  it  enters  Cahfornia,  and  beyond  for  180  miles  it  s  ;i>^"  ^.^  ;^^.  ^^^^^^^ 
ous,  the  slate  rocks  being  of  small  breadth;  but  beyond  this,  northward,  '^'^  ^'j'^J-^.i'^^.Xs  o, 
extent,  and  the  mines  in  number  and  productiveness,  and  they  continue  inus  lo-  ^^^• 
more.     Gold  occurs  also  in  the  Coast  ranges  in  many  localities,  but  mostly  in  too  small  quaiii.u 
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BHtrsh^Po^^^^^^^^^^  Oregon  and  Washm^on  Territory,  and  th, 

a  less  extent  than  California         '  ^  '^^'''^^  auriferous,  and  productively  so,  though  to 

The  mines  of  California  were  first  made  knovm  in  isaq  rpi,^ 
ahuwal  washings,  but  since  1852  quartz  mining  hS  been  on  tbl^n^rZr  ^Z  '"""  ^'^''  ^^^^'^ 
often  ot  great  size.  Some  in  the  '^Mariposa  estate  "fvpr«oS  i  o  f  7^^*^^- .  The  quartz  veins  are 
feet  in  breadth.  North  of  Marinos-i  on,  S^f  h1  o  •/^^^'^S®  ^2  feet,  and  m  places  expand  to  40 
principal  source  of  the  goSsT  oZi E d^"^^  Trf  eTnsTvr  Vhe^^er^,  '^'T^'T  ^^^^  ^ 
.ndurated,  are  now  washed  down  by  vast  stre^  mrof  ^.^Illl  u    5.'^^  deposits,  often  semi- 

of  water  of  150  feet,  that  do  the  wo^k  S  runSno  off  ^^^pfrH  T  ^^  *^  P'"''"'^  ^^  ^  ^°i"«^° 
m  an  incredibly  short  time.  MucTof  the  aurTrous  ^  Lol  fo^nt-^''^'^'  ^IJ^  ^''^''''''^  ^^'^  ^old 
came  roc]c,  either  tufa  or  lavas  which  has  to  hi  nnl!  i  ^?™^^'°^  ^s  u^der  a  covering  of  vol- 
the  gold,  making  what  is  called  S-tl^^^^^^  ."itHhe  flat  Z  ^7,- f  °^f^'  ''^''  -'* 
giving  a  table-hke  look  to  the  heights.  (See  J  D  Whftnev's  cTa^  dvf  ''"'^  ''°^'""^"  "^^^^^^^ 
Am.  J.  Sc,  II.  xh.  23],  351,  and  B.  Silliman  'j^ ^;^f  f  *"^^ «  ^eol.  California;  review  of  same  in 

forirdLr^^^^^^^^  States  produced  before  the  Cali- 

Virginia,  North  and  South  Carolina  and  Georti  for  -n  ^  T  T'"^^  '^"^^^^  *^  ^^'^  States  of 
Coosa  in  Alabama.  But  the  reo^n  mav  be  3' to  .  ?'^/  ^^riejvom  the  Rappahannock  to  the 
found  at  Albion  and  Madrid  i^Mah"'^^^^^^^^^  '^  .C/-^^-''  ^r  gold  has  been 

ham,  Mass.  Traces  occur  also  in  Frinconfa  town.Vm  A?'  ,'  '  ^"^^-^J^^t^^-  Vermont;  Ded- 
9^n^a,  the  principal  deposits  are  in  ipZ'vara  couAt^^^^^^^^  1°  ^^•-■ 

States  mines,  and  at  other  places  to  tC  soZwe.t  t^^V^^^  Kappahani.ock,  at  the  United 
gold  mines,  ten  miles  from  Falmouth  in  tlL  Cu  rn.Pr/^^^^  "^  *'^^  Rappahannock 

river;  in  Orange  county,  at  the  Orano-rGrovo  Sd^f'  ^^^^^^'^^  Culpepper  mines,  on  Eapidan 
Goochland  county,  at  I^ss  and  BuX^'^^L ^s     in^^^^^^^  ^*  ?'  Greenwood  gold  mmei  ;  in 

Buckingham  county  at  Eldridge\  mife^    jl  Xi7/riT'\'>,''"''^^  ^°^^  "^^"^     i" 

to  the  counties  of  Montgomery  clbarrus  Meoklnlf  ?V  ^^^  F^"^  '^^^°^  ^'^  ^««tly  confined 
are  principally  vein  denosiN  Ihntr  .f  ?^  Mecklenburg,  and  Lincoln.  The  mines  of  Mecklenbur- 
aUuv'ial  so'il;  "ihe'ltS f  00^^^^  tT  "'  '^^?^"?^'  '"i^  ^-^^^^^oM,  are  moTtly  iS 

mines  in  Habersham  county  iSonl  been  famon  ,^^  ^■°^^;i    ^''  .^'''^'"'^  *^^  Shelton  gold 

Ra}:^n  and  Hall  counties,  Lumpkin  county  Sl)nh  o  ""'f^  ^^^'f  l^""''  ^^^^^  ^^^'^  °P^"ed  i" 
^o?^i!/i  (7ar(>^ma,  the  princ  pal  3d  reJ?on.^Ui  ?y.  T^T'  ^*^-.5  and  the  Cherolcee  country.  In 
creek  and  Catawba  [4Ss    cj^tfl^^^^^  ^"^  Fairforest  in  Union  district,  and  the  Lj^nch's 

county  ac^oiningGeor^ir^lL^:  districts;    also  in  pickt^ 

firJt  f^u^idt  fet5rarorr  cSertb^^^^  -^  -  ^^^  Chaudi.re  (where 

the  crystalline  schiks  oni'e  m^lla^^^^^^^^^  .^^^°  ^^^^^^^  Probably  from 

the  mountains  of  New  England  and  thTISaihil;  S^ti^'  ^^''t  ''  P^^P^^^^  a  continuation  of 
are  worked  near  Halifax  and  elsewhere    ^^^^^^^^^^^^  ^«  ^^^^  southwest.     In  Nova  Scotia,  minea 

vXT^^::^!^^^!,^^  productiveness,  and  much  superior  in  the 

Wales  (S.  E.  Australia ),  and  alcn-^he  S)ntinuaS  oP  tf  '  '^''''^'  '^  *^^'  mountains  of  N.  S. 
It  was  discovered  in  N  S.  Wafes"  neLTthur.t  n  k  ''""'  T^'  '"^  ^^"^^^^^  ^^'  Australia), 
same  year,  the  far  richer  deposit' of  yLtor^becimP  W  '^'"f  ^^  '^  il  I  ^^^  ^^  ^"^"«t  of  the 
m  Queensland,  N.  Australia,  in  the  v  ctTtv  of  Mo?eton  w  ^T%^^^  ^^  "^'^  ^^^"  ^^^^^^^d 
the  author)  that  one  lot  of  A  i<.trfli;.rn  n'^i  1  *^  7i  Moreton  bay.  Prof.  Booth  states  (in  a  letter  to 
ed  of  graiL  from  lhe\t  t^a^1ry^'a  g  "'f  ^^^  submitted  to  him  in  isss,  c'S 

feet  dodecahedrons.  Gold  also  occurs  fn  T  ,tr!o  ^f^r^'^%  ^^^  ""^ ^^^^^  ^^^^  n^ore  or  less  per- 
has  been  found  at  Coroi^ndel  SXr  ne^r  Wi  ^^^^"..^'t?^'^'  ^^^^)-  ^^  ^^-^^^  Zealand,  it 
^  mIs^ ^of'ri'd'  r-''^  ^-fa^TNttl^^^^^^^^  ^^^^^^^^^  ^^^^^^'  -^  -  ^^^  Middle 
cov^'S'in^'S.^^^^^^^^^^^  i'^  ^orth  Carolina.     The  largest  was  dis- 

equals  37  lbs.  troy^andVas  8^9  inohpTw^^^  ^T.^'  avoirdupois  ("steel-yard  weight," 
largest  mass  yet  r^eiorted  from  SlSa  wd^^ed'^20  noundr'k'"'  ''°"*  ^l  ''^^^  ^^^^'^-  ^^^^ 
of  crystals,  and  weighing  201  ozs  fvalne  T±ml^         pounds.     A  mass  consisting  of  a  congeries 

Georgetown,  in  El  dorado  county.  ^In  Paf  a^u' y^  pSe  from^?  to  5o'  "  ^f '^^"^\  '  "^"^^^-- 
from  a  mass  of  rock  which  fell  from  one  of  ttrhioW  i^^  ^"^  50  pounds  weight  were  taken 
16  pounds  have  been  found  in  the^T^nl  ^JZ^^^lf  mountains.  Several  specimens  weighing 
Taschku  Targanka,  in  18-12  I  mass  wak  JetXf  ^- ^i^^^^nL  ^^^  °'^^  ^iask,  in  the  valley  of 
in  the  Museum  of  MinLg'EngC)rTL  St  S  P°^f '  ''''^-     ™'  "^^«  ^«^ow 

caUed  the  "  Blanch  Barkley  Nugoet ''  had  the  ll^Z.  ^'  ^  f "''  ^°"^^  ''"^^^^^^  '^  Australia, 
were  gangue ;  and  one  still  la?P%r  from  BnllnrT  \'^^'^  o.^!,  ^^^  ^^'^  ^^^  ^^^^  «  o^s.  of  it 
10..  6d  sterHiig  of  gold.  ^    '  ^^^'''^*'  "^^'^^^^  ^^^  1^^'  §  ozs.,  and  yielded  £8,:n6 

The  yield  of  gold  mines  has  very  much  increased  in  am^ount  since  the  discovery  of  the  mine. 
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of  California.     The  mines  of  South  America  and  Mexico  were  estimated  by  Hmni.oi.lt,  o- 


an  average  annual  yield  of  $16,050,000.  The  Russian  mines  in  1 846  produced  about  $10,500,000 
and  in  1851,  $15,000,000.  The  yield  of  California  in  1849,  the  lirst  year  after  the'  di.s- 
covery  of  the  gold,  was  $5,000,000.  It  rapidly  increased  from  that  year  until  185:$,  when  it 
was  nearly  $60,000,000.  Since  then  it  has  diminished,  and  in  180G  the  amount  was  but 
$27,000,000.  Montana,  Colorado,  Idaho,  and  Nevada,  raise  the  total  from  the  United  States  for  the 
year  1866  to  $86,000,000,  with  $20,000,000  besides  of  silver.  Australia  produc-ed  $60,000,000 
for  a  number  of  years;  but  for  1863,  1864,  1865,  the  average  was  not  above  $;50,000,000,  one- 
fourth  to  one-third  of  which  came  from  the  auriferous  quartz. 

The  gold  is  obtained  from  the  auriferous  quartz  by  pulverizing,  and  then  treating  tlic  finely- 
powdered  quartz  with  mercury,  a  method  well  known  to  the  ancients.  This  metal  dissolves  out 
the  gold,  producing  an  amalgam  whicli,  by  straining  and  distillation,  yields  the  gold.  The  auri- 
ferous pyrite  is  firs^t  powdered,  and  then  roasted  in  an  oven  of  peculiar  construction  until  the 
sulphur  is  driven  ofl'.  The  residue,  according  to  one  process,  pronounced  the  best,  is  treated 
with  chlorine  gas,  and  the  metals  thus  converted  into  chlorids,  of  which  the  chlorid  of  gold  ia 
soluble.  This  is  removed  and  then  treated  with  protosulphate  of  iron,  when  the  gold  is  deposited. 
According  to  another  process,  the  residue  is  fused  with  litharge,  and  the  gold  is  thus  combined 
with  lead,  and  afterward  obtained  from  the  lead  by  cupellation.  By  a  third  process,  the  aurifer- 
ous pyrite,  especially  when  cupriferous,  is  concentrated  into  a  copper  matt  by  partial  roasting  and 
fusion ;  the  matt  is  then  roasted,  and  the  oxyd  of  copper  taken  up  by  dilute  sulphuric  acid,  leav 
ing  the  gold  and  silver  in  the  residue. 

2.  SILVER.     Luna  Atcnem.     Gediegen  Silber  Gerni.     Argent  naui  Fr. 

Isometric.  Observed  planes  0, 1, 1,  i-2,  i-4:,  3-3.  Figs.  1,  2,  G,  7, 15,  17. 
Cleavao-e  none.  Twins  :  composition  face  octahedral,  like  f.  50  ;  but  occur- 
ring also  in  the  trapezohedron  3-3,  and  other  forms.  Commonly  coarse  or 
fine  filiform,  reticulated,  arborescent ;  in  the  latter,  the  branches  pass  oil' 
either  (1)  at  r%ht  angles,  and  are  crystals  (usually  octahedrons)  elongate.] 
in  the  direction  of  a  cubic  axis,  or  else  a  succession  of  partly  overlapping 
crystals ;  or  (2)  at  angles  of  60°,  they  being  elongated  in  the  direction  of  a 
dodecahedral  axis.  CJrystals  generally  obliquely  prolonged  or  shortened 
and  thus  gresitly  distorted.     Also  massive,  and  in  plates  or  superhcial 

coatings.  ^  ...       ^  , 

H.=:2-5— 3.     G.  =  10'l— 11-1,  when  pure  lO'o.     Lustre  metallic.     Color 

and  streak  silver-white ;  subject  to  tarnish,  by  which  the  color  becomes 

grayish-black.     Ductile. 

Comp.,  Var.-Silver,  with  some  copper,  gold,  and  sometimes  platinum,  antimony,  bismuth. 

mercury. 

Yav.  I.   Ordinary,     (a)  crystallized;  (&)  miform,  arborescent;  (c)  massive. 

2.  Auriferous;  We4.  (Giildisch-Silber  Ilausm.,  Handb.  104,  \^ ' •^- /^'f  ^^  ,^.™^^^ 
H.  Ztg.,  XXV.  169,  1866.)  Contains  10  to  30  p.  c.  of^ silver;  color  white  to  pale  bra..-,-ycho 
There  is  a  gradual  passage  to  argentiferous  gold  (see  Gold).  •  „  nh..r^nf^rn'  V -'*- 

The  name  Zu.fe/4  was  given  to  an  ore  from  Nevada,  havmg  the  ^°/.'°J'"|;^^^^"^J^^^^^ 
2i  ;  G.  =  ll-32~13-10  ;  color  silver-white,  somewhat  darker  than  nat  ve  ^^^I^^  ^"^^J'^i^'j^^ 
Richter  found  m  it  silver,  lead,  and  gold,  the  first  much  predommatmg.     From  the  lode 
Ophir  mine,  Nevada,  in  bean-shaped  grams. 

3.  Cupriferous.     Contains  sometimes  10  p.  c  of  copper.  ,.  ,pu„^  Tint    i  "SSU  D  aanti- 

4.  AfUimonial.     John  found  in  silver  from  Johanngeorgens  adt  (Chom  Unt,  i.  -8a)     p.  c 
mony.  and  traces  of  copper  and  arsenic.     (See  further  under  ^^^J";';;^;;;-^    ^  j       ^^senco  of  this 

The  Kongsberg native  silver  contains  0-4o  p.  c.  of  mercury  (D.  Lorbes),  ana         pre 
metal,  Sasmann  suggests,  may  account  for  its  fine  crystalh^vtion  .-^r.^av  silver  72,  gold  2S 

Fordyce  (Phil.  Trains.,  1776,  523)  found  in  si  ver  f'-o™  kongsberg,  N^^  K" 

Berthi/r  (Ann.  d.  M.,  xi.  72)  obtained  10  p.  c.  of  copper  from  «'^  ^.''wlS in  O  F  gives  a  faint 

Pyr.,  etc.-B.B.  in  charcoal  fuses  easily  to  a  -^^^^^^  J^^^  ^;^^,'^,^^  again  bj 

dark  red  coating  of  oxyd ;  crystallizes  on  cooling.     Soluble  in  nitric  acio,  auu     p- 

a  plate  of  copper. 
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Obs. — Native  silver  occurs  in  masses,  or  in  arborescences  and  filiform  s':mpes,  in  reins  traversing 
gneiss,  schist,  porphyry,  and  other  rocks.  Also  occurs  disseminated,  but  usually  iuyisibly,  in 
native  copper,  galena,  chalcocite,  etc. 

The  mines  of  Kongsberg  in  Norway,  have  afforded  magnificent  specimens  of  native  silver.  One 
among  the  splendid  suite  from  this  locahty  in  the  Royal  collection  at  Copenhagen,  weighs  up- 
wards of  5  cwt.,  and  recently  two  masses  have  been  obtained  weighing  severally  238  and  436 
pounds.  The  principal  Saxon  localities  are  at  Freiberg,  Schneeberg,  and  Johanngeorgeustadt ; 
the  Bohemian,  at  Przibram,  and  Joachim sthal.  A  mass  weighing  GO  lbs.  from  the  Himmelsfurst 
mine  near  Freiburg  had  &.  =  10*840.  It  also  occurs  in  small  quantities  witli  other  ores,  at  An* 
dreasberg,  in  the  Hartz ;  in  Suabia ;  Hungary ;  at  Allemont  in  Dauphiny ;  in  the  Ural  near 
Beresof;  in  the  Altai,  at  Zmeoff;  and  in  some  of  the  Cornish  mines. 

Mexico  and  Peru  have  been  the  most  productive  countries  in  silver.  In  Mexico,  it  has  been 
obtained  mostly  from  its  ores,  while  in  Peru  it  occurs  principally  native.  A  Mexican  specimen 
from  Batopilas  weighed  when  obtained  400  pounds ;  and  one  from  Southern  Peru  (mines  of 
Huantaya)  weighed  over  8  cwt.  During  the  first  eighteen  years  of  the  present  century,  more 
than  8,180,000  marks  of  silver  were  affoided  by  the  mines  of  Guanaxuato  alone.  In  Durango, 
Sinaloa,  and  Sonora,  in  Northern  Mexico,  are  noted  mines  aftbrdiug  native  silver. 

In  the  United  States  it  is  disseminated  through  much  of  the  copper  of  Michigan,  occasionally 
in  spots  of  some  size,  and  sometimes  in  cubes,  skeleton  octahedrons,  etc.,  at  various  mines.  It 
has  been  observed  at  a  mine  a  mile  south  of  Sing  Sing  prison,  which  was  formerly  worked  for 
silver  ;  at  the  Bridgewater  copper  mines.  New  Jersey  ;  in  interesting  specimens  at  King's  mine, 
Davidson  Co.,  N.  O. ;  at  Prince's  location,  Lake  Superior,  Canada  ;  rarely  in  filaments  with  bary- 
tes  at  Clieshire,  Ct.  In  Idaho,  at  the  "  Poor  Man's  lode,"  large  masses  of  native  silver  have  been 
obtained.  In  Nevada,  in  the  Comstock  lode,  it  is  rare,  and  mostly  in  filaments ;  at  the  Ophir 
mine  rare,  and  disseminated  or  filamentous;  in  Cahfornia,  sparingly,  in  Silver  Mountain  district, 
Alpine  Co. ;  in  the  Maris  vein,  in  Los  Angeles  Co. ;  in  the  township  of  Ascot,  Canada.  The  yie^ld 
of  the  United  States  at  the  present  time  in  silver  is  about  $20,000,000. 

Alt. — Pseudomorphs,  consisting  of  horn  silver,  red  silver  ore,  and  argentite. 


3.  PLATINUM.  Platina  (fr.  Choco)  Ulloa,  Eelac.  Hist.  Viage  Amer.  Merid.,  lib.  6,  c.  10, 
Madrid  1748.  Platina  (fr.  Carthageua)  W.  Brownrigg  (who  received  it  in  1741  from  C.  Wood), 
Phil.  Trans.  1750,  584.  Platina  del  Pinto  Scheffer,  Ac.  H.  Stockh.  1752,  269.  Polyxen  Hausm., 
Handb.,  97,  1813,  20,  1847. 

Isometric.  Rarely  in  cubes  or  octahedrons  (f.  1,  2).  Usually  in  grains ; 
occasionally  in  irregular  lumps.     Cleavage  none. 

H.r=4— 4-5.  G.  =  16— 19,  IY'862,  17-759,  two  masses,  G.  Rose,  17-200, 
a  smaller;  17*108,  small  grains,  Breith. ;  17*608,  a  mass,  Breith. ;  17-60,  large 
mass  from  Nischne  Tagilsk,  Sokoloff.  Lustre  metallic.  Color  and  streak 
wliitish  steel-gray ;  sliining.  Opaque.  Ductile.  Fracture  hackly.  Occa- 
sionally magneti-polar. 

Comp. — Platinum  combined  with  iron,  iridium,  osmium,  and  other  metals.  Analyses ;  1 — 3, 
Berzclius  (Ac.  H.  Stockholm  1828,  113);  4,  5,  Osann  (Pogg.,  viii.  505,  xi.  411,  xiii.  283,  xiv.  329, 
XV.  158) ;  6,  7,  Svanberg  (Institut,  ii.  294) ;  8  M.  Booking  (Ann.  Ch.  Pharm.,  xcvi.  243) ;  9—20,  H. 
St.  C.  Deville  &  Debray  (Ann.  Ch.  Phys.  III.,  Ivi.  449);  21,  Kromayer  (Arch.  Pharm.  IL,  ex.  14, 
Jahresb.,  1862,  707): 


Pt 


Au       Fe       Ir      Rh       Pd     Cu      I-O  Sand     Os 


1. 

Goroblago't 

86-50 

8-32 

1-15 

1-10  0-45 

1-40 

2. 

N.  Tagilsk 

78-94 



11-04 

4-97 

0-86 

0-28  0-70 

1-96 

3. 

u 

73-58 

12.98 

2-35 

1-15 

0-30  5-20 

2-30 

4. 

(( 

83-07 

10-79 

1-91 

0-59 

0-26  1-30 

1-80 

5. 

Ural 

80-87 



10-92 

0-06 

4-44 

1-30  2-30 

0-11 

S. 

Chooo,  S.  A. 

86-16 

8-03 

1-09 

2-16 

0-35  0-40 

1-91 

7. 

Pinto  ? 

84-34 



7-52 

2-52 

3-13 

1-66    tr. 

1-56 

8. 

Borneo 

82-60 

0-20 

10-67 

0  66 



0-13 

3  80 

9. 

Choco 

86-20 

1-00 

7-80 

0-85 

1-40 

0-50  0-60 

0-95 

1-08  «  =  100  Berzelius. 
1-25^=100  Berzelius. 
2-14  *=100  Berzelius. 

=  99-72  Osann. 

=  100  Osann. 

0-97  Mn  0-10  =  101-17  Sv, 
0-,9     "   0-3 1  =  101-23  Sv. 
:98-36  Booking. 
0-95     =  1 00-25  D.&D. 
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Pt 

Au 

Fe 

Ir    Rh 

Pd    Cu 

I-O 

03 

Sand 

10. 

Ohoco 

80-00 

1-50 

7-20 

1'55  2-50 

1-00  0-65 

1-40 

4  35  =  10015  D  kD. 

11. 

u 

76-82 

1-22 

7-43 

1-18  1-22 

1-14  0-88 

7-98 

2-41=100-28. 

12. 

California 

85-50 

0-80 

6-75 

1-05  1-00 

0-60  1-40 

1-10 

2-95  =  101-15. 

13. 

u 

79-85 

0-55 

4-45 

4-20  0-65 

1-95  0-75 

4-95 

0-05" 

2-60  =  100-00. 

14. 

u 

76-50 

1-20 

6-10 

0-85  1-95 

1-30  1-25 

7-55 

l-2o" 

1-50  Pb?  0-55=100. 

15. 

Oregon 

51-45 

0-85 

4-30 

0-40  0-05 

0-15  2-15 

37-30 

3-00=100-25. 

16. 

Spain 

45-70 

3  15 

6-80 

0-95  2-65 

0-85  105 

2-85 

0-05'' : 

35-05=100  00. 

17. 

Australia 

59-80 

2-40 

430 

2-20   1-50 

1-50  1-10 

25-00 

0-80" 

1-20  =  100-00. 

18. 

11 

61-40 

1-20 

4-55 

1-JO   1-85 

1-SO  1-10 

20-00 

1-JO  =100-20. 

19. 

Russia 

77-50 

nnd. 

9-60 

145  2-SO 

0-85  2-15 

2-35 

2-30=* 

1-00  =  100-00. 

20. 

u 

76-40 

0-40 

11-70 

4-:^0  0-30 

1-40  4-10 

0-50 

1-10  =  1 00-50. 

21. 

California 

63-30 

0-30 

6-40 

0-70  1-80 

0-10  4-25  1 

'22-55] 



—  llgOOO  =100Kroia 

*  the  loss,  with  some  osmium. 

Van— (1)  Svanberg  makes  the  Platinum  of  Nos.  2,  7,  8=Fe  Pt';  Fo  IV;  (2>  that  of  3,  4,  5  = 
Fe  Pt".     The  last  is  called  Iron-Platinum  {Eisenplatin,  Breith.)\  0.  =  14-6 — 15-8,  H.  =  6. 

Pyr.,  etc.— Infusible.  Not  affected  by  borax  or  salt  of  phosphorus  except  in  tlio  state  of  fine 
dust,  -when  reactions  for  iron  and  copper  may  be  obtained.  Soluble  only  in  heatinl  nitro- 
muriatic  acid.  Acts  slightly  on  the  magnet;  this  property  has  been  sup-po-sed  to  dcpeud  on  tlie 
amount  of  iron  it  contains  ;  but  Kokscliarof  states  that  platinum  ma.sses  ironi  Xischne  Tajplsk  uro 
magneti-polar,  and  attract  iron  filings  far  more  strongly  than  the  ordinary  ma;j;uet. 

Obs. — Platinum  was  first  found  in  pebbles  and  small  grains,  associated  with  iridium,  osmium, 
palladium,  gold,  copper,  and  chromite,  in  the  alluvial  deposits  of  the  river  Pinto,  in  tho  di.stricl 
of  Choco,  near  Popayan,  in  South  America,  where  it  received  its  name  plallna,  from  pkiUi,  sdver. 
In  the  province  of  Antioquia,  in  Brazil,  it  has  been  found  in  auriferous  regions  in  syenite  (Bous< 
singault). 

In  Russia,  where  it  was  first  discovered  in  1822,  it  occurs  at  Xischne  Tagilsk.  and  Goroblaj^ 
dat,  in  the  Ural,  in  alluvial  material ;  the  gravel  has  Ixjen  traced  to  a  great  extt-nt  up  .Mount  L:i 
Martiane,  which  consists  of  crystahine  rocks;  in  Nischne  Tagilsk,  it  has  been  fountl  willi  ohro. 
mite  in  serpentine.  Formerly  used  as  coins  by  tlie  Russians.  Russia  allbrds  annually  alwut  800 
cwt.  of  platinum,  which  is  nearly  ten  times  the  amount  from  Brazil,  Columbia.  St.  Domingo,  and 
Borneo.     The  amount  coined  from  1826  to  1844,  equalled  two  and  a  half  millions  of  dollars. 

Platinum  is  also  found  on  Borneo,  which  furnishes  600  to  800  lbs.  annually ;  in  the  sands  of 
the  Rhine ;  at  St.  Aray,  val  du  Drac ;  county  of  W ickiow,  Ireland ;  on  tlie  river  Jocky.  St.  Domin- 
go ;  according  to  report,  in  Cholotcca  and  Grracias,  in  Honduras ;  in  California,  in  the  Klamath 
region,  at  Cape  Blanco,  etc.,  but  not  abundant ;  in  traces  with  gold  in  Rutherford  Co.,  North 
Carolina ;  &t  St.  Ffangois  Beauce,  etc.,  Canada  East. 

Although  platinum  generally  occurs  in  quite  small  grains,  masses  are  sometimes  found  of  con- 
siderable magnitude.  A  mass  weighing  1,088  grains  was  brought  by  Humboldt  from  South  Amer- 
ica,  and  deposited  in  the  Berlin  museum  ;  specific  gravity  1894.  In  1822.  a  mass  from  Condoto 
was  deposited  in  the  Madrid  museum,  measuring  two  inches  and  four  lines  in  diameter,  and 
weighing  11,641  grains.  A  specimen  was  fi)uud  in  the  year  1827,  in  the  Ural,  not  far  from  tho 
Demidoff  mines,  which  weighed  10-,^,;  Russian  pounds,  or  11-57  pounds  troy,  and  smularmassM 
are  not  uncommon;  the  largest  yet  seen  weighed  21  pounds  troy,  and  is  in  the  Demidoff 
cabinet. 

The  metal 
in  the  year 

speaks  of  specula  made  by  the  people  >..  ...^ j, x  ,     ,  .  ,       ,,    ,  ,.  „., 

was  "platina,"  and  the  latter  mentions  a  "pummel  of  a  sword,"  and  other  articles  ot  platinum, 

received  by  him  from  Carthagena. 


4.  PLATINIRIDIUM.    Svanherg,  Jahresb.,  xv.  205,  1834. 
Isometric.      In  small  o;rains  witli  Platinum ;  sometimes   in   cubes   with 
ti'uncated  angle^(f.  6).     H.  =  6-7;  G.  =  22-0-23.     Color  white. 

Comp.— Platinum  and  iridium  in  different  proportion?.     Analyses  by  Svanberg  : 

Plat.        Irid.        Pallad.     Rhod.         Fe  Cu  Os 

1.  N.  Tagilsk  19-64        76-80        0  89        1"^^ 


=  99-11 
irace    =9S0.' 


2.  BrazU°  55-44         27-79         049         6-86          4-14         330        "•«*    -;;r- 

Prinsep,  in  a  specimen  from  Ava  in  India,  found  CO  of  iridium  an«|  20  of  plalinuni.  JJV^-^^^^ 
>d  iridium  are  isomorohous.  it  is  probable  that  the  proportions  of  these  metal,  arc  macllaiu. 


and  iridium  are  isomorphous,  it  is  probable  that  the  proportions 
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Dr.  Gentli,  after  some  trials,  considers  some  grains  occurring  with  the  Oahfornia  gold  to  be  Pla 
tiniridium.     Am.  J.  Sci.  II.,  xv.  246. 

5.  PALLADIUM.   WoUaston,  Phil.  Trans.  1808. 

Isometric.  In  minute  octaliedrons,  Haid.  Mostly  in  grains,  sometimes 
composed  of  diverging  fibres. 

H.=n4-5— 5.  G.  =  ll-3— 11-8,  Wollaston  ;  of  hammered,  12-148,  Lowry. 
Lustre  metallic.  Color  whitish  steel-gray.  Opaque.  Ductile  and  malleable. 

Comp.— Palladium,  alloyed  with  a  little  platinum  and  iridium,  but  not  yet  analyzed. 

Pyr.,  etc. — Tlie  blowpipe  reactions  of  native  palladium  are  undescribed.  As  prepared  by  Deville, 
it  is  the  most  fusible  of  the  platinum  metals.  Oxydizes  at  a  lower  temperature  than  silver,  but 
is  not  blackened  by  sulphurous  gases. 

Obs. — Palladium  occurs  with  platinum,  in  Brazil,  where  quite  large  masses  of  the  metal  are 
sometimes  met  with ;  also  reported  from  St.  Domingo,  and  the  Ural. 

Palladium  has  been  employed  for  balances  ;  also  for  the  divided  scales  of  delicate  apparatus, 
for  which  it  is  adapted,  because  of  its  not  blackening  from  sulphur  gases,  while  at  the  same  time 
it  is  nearly  as  white  as  silver. 

6.  ALLOPALLADIUM.     SelenpaUadium  Zinken,  Fogg.,  xvi.  496, 1829.     Palladium  pt. 

Hexagonal,  Zinken.     In  small  six-sided  tables.     Cleavage :  basal  perfect. 
Lustre  bright.     Color  nearly  silver-white  to  pale  steel-gray. 

Comp. — Palladium,  under  the  hexagonal  system,  the  metal  being  dimorphous ;  the  formula 
probably  Pd^,  instead  of  Pd. 
Obs. — From  Tilkerode,  in  the  Harz,  in  small  hexagonal  tables  with  gold. 

7.  IRID03MINE.  Ore  of  Iridium,  consisting  of  Iridium  and  Osmium,  WoUasion,  Phil.  Trans., 
1805,  316  (Metals  Iridium  and  Osmium,  first  announced  by  Tennant^  Phil.  Trans.,  1804,  411). 
Native  Iridium  Jameson.  Osmiure  d'  Iridium  Berz.^  Nouv.  Syst.  Min.,  195,  1819.  Osmium- 
Iridium  Leonh.,  Handb.,  1821.  Iridosmium;  Osmiridium.  Newjanskit,  Sisserskit,  Baid. 
Handb.,  558,  1845. 

Hexagonal.  Rarely  in  hexagonal  prisms  with  replaced  basal  edges; 
pyramidal  angle,  127°  36^,  basal,  124°.  Commonly  in  irregular  flattened 
grains. 

H.=:6— 7.  G.=19-3— 21*12.  Lustre  metallic.  Color  tin-white,  and 
light  steel-gray.     Opaque.     Malleable  with  difficulty. 

Comp.  Var. — Iridium  and  osmium  in  different  proportions.  Two  varieties  depending  on  thes€ 
proportions  have  been  named  as  species,  but  they  are  isomorphous,  as  are  those  of  the  metals  (Gr. 
Rose).     Some  rhodium,  platinum,  ruthenium,  and  other  metals  are  usually  present. 

Yar.  1.  Newjanskiie,  B.siid.  ]  H.  =  '7;  G.  =  18-8 — 19*5.  In  flat  scales  ;  color  tin- white.  Over  4C 
p.  c.  of  Iridium.     Named  from  a  Siberian  locality. 

Analysis  by  Berzehus  (Pogg.,  xxxii.  232,  1833): 

Ir  46-77,  Os  49-34,  Rd  3-15,  Fe  0-74,  givmg  the  formula  Ir  Os=lridium  49*78,  Osmium  50-22 
3-.  =  19-386— 19-471. 

Claiis  obtained  (Beitr.  Platinum,  Dorpat,  1854)  from  six-sided  tables  from  Nischne-Tagilsk : 
Ir  55-24        Os  27-32         PI  10  08         Rd  1-50        Pd  Fe   Cu   ir,  =  100. 

Deville  and  Debray  (Ann.  Ch.  Phys.,  III.  Ivi.  481)  found: 

Ir         Rd        Pt       Ru         Os         Cu        Fe 

1.  N.  Grenada  70-40     12-30     0*10     [17-20]     =100 

2.  "  57-80       0-63    6-37       35-10       0-06      0-10=:100-06 


3.  Oahfornia  53-50       2-60   0-50 

4.  Australia  58-13       304   5-22 

6.     Borneo  58-27       2-64    0-15     


6.     Rissia  77-20       0-50     1-10      020 

1.  "  a.-18-9  43-28       5-73     0-62      8-49 


43-40 
33-46' 
38  94' 
21-00 
'40-11 


rrlOO 

015     =100 

=100 


tr.      =100 

0-78      0  99  =  100 


MERCUKY. 

Rd         Pt 

Ru 

Os 

7-50     2-80 
1-65     014 
4-72     0-41 

4-68 

■22-90' 
"18 -85" 
■2301" 

Cu 

0-90 
0-11 
0-21 


Fo 

1-40-100 
0-63  =  100 
1-29  =  100 


of  iridium,  with  24* i   ostniura  aod 
In  flat  scales,  often  six-sided,  color  grayish-whito,  steel-gray.    G=20— 
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Ir 

t8.    Russia        G.=18'8  64-50 

9.  "  a.  =  20-4  43-94 

10.  "  G.  =  20-5  70-36 

Thomson  found  in  a  steel-gray  variety  from  Brazil  72-9  p.  c. 
2-6  iron  =  100. 
>  f    2.  Sisserskite  Haid. 

LI -2.  Not  over  30  p.  c.  of  iridium.  One  kind  from  Nisclme  Tagilsk  afforded  Berzolius  (L  c)  Ir 
Os*=Iridium  19-9,  osmium  80-1  =  100;  G.  =  21-118.  Another  corresponded  to  the  formula  Ii 
Os'=  Iridium  24-8,  osmium  75-2  =  100,  it  affording  Ir  25,  Os  75.  Named  from  a  Siberiau  locality. 
Pyr.,  etc.— At  a  high  temperature  the  Sisserskite  gives  out  osmium,  but  undergoes  no  furtli.'T 
change.  The  Newjanskite  is  not  decomposed  and  does  not  give  an  osmium  odor.  With  nitre, 
the  characteristic  odor  of  osmium  is  soon  perceived,  and  a  mass  obtained  soluble  in  water,  from 
which  a  greon  precipitate  is  thrown  down  by  nitric  acid. 

Obs. — It  occurs  with  platinum  in  the  province  of  Choco  in  South  America ;  near  Katharinenbur^'. 
Statoust,  and  Kyschtimsk,  in  the  Ural  mountains ;  in  Australia.  It  is  rather  abundant  in  the 
auriferous  beach-sands  of  northern  California,  occurring  in  small  bright  lead-colored  scales,  some- 
times six-sided.     Also  traces  in  the  gold-washings  on  the  rivers  du  Loup  and  des  Plantes,  Cannda. 
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8.  MERCURY.  XvtSs  aoyvpoi  Theophr.  'YSf/'ipyvpoi  koO'  Uvrnv  [native]  Dioscor.,  E,  ex.  Ar. 
gentum  vivum,  Hydrargyros,  FUn.  xxxiii.  32,  20,  41.  Quicksilver.  Mercurius  Alchan. 
Gediegen  Quecksilber  Germ.    Mercure  natif  Fr. 

Isometric.     Occurs  in  small  fluid  globules  scattered  through  its  gangue. 
G.=13'568.     Lustre  metallic.     Color  tin-white.     Opaque. 

Comp. — Pure  mercury  (Hg) ;  with  sometimes  a  little  silver. 

Pyr.,  etc. — B.B.,  entirely  volatile,  vaporizing  at  062'  F.  Becomes  solid  at  — 39'  P,  and  may 
be  crystallized  in  octahedrons.     Dissolves  readily  in  nitric  acid. 

Obs. — Mercury  in  the  metallic  state  is  a  rare  mineral ;  the  quicksilver  of  commerce  is  obtained 
mostly  from  cinnabar,  one  of  its  ores.  The  rocks  affording  the  metal  and  its  ores  are  mostly  clay 
shales  or  schists  of  different  geological  ages. 

At  Cividale,  in  Venetian  Lombardy,  it  is  found  in  a  marl  regarded  as  a  part  of  the  Eocon 
nummulitic  beds.  Mercury  has  been  observed  occasionally  in  drift;  and  near  E.szbetek,  in  Tr.i!;- 
sylvania,  and  also  Newmarkt,  in  Galicia,  springs,  issuing  from  the  Carpathian  sandstone,  some- 
times bear  along  globules  of  mercury.  Its  most  important  mines  are  those  of  Idria.  in  Carniola. 
and  Almaden  in  Spain.  At  Idria  it  occurs  interspersed  through  a  clay  slate,  from  which  it  id 
obtained  by  washing.  It  is  found  in  small  quantities  at  Wolfstein  and  Morsfeld,  in  the  Palatinate, 
in  Carinthia,  Hungary,  Peru,  and  other  countries ;  also  at  Peyrat  le  Chateau,  in  the  dep.artment 
of  the  Haute  Yienue,  in  a  disintegrated  granite,  unaccompanied  by  cinnabar;  in  Californiii, 
especially  at  the  Pioneer  mine,  in  the  Napa  Valley,  where  some  of  the  quartz  geodes  contain 
several  pounds  of  mercury. 

9.  AMALGAM.  Quicksilfwer  amalgameradt  med  gediget  Safwer  (fr.  Sala)  CronsL,  189 
1758.  Naturlich  Amalgam,  Silberamalgam,  Germ,  Amalgam  natif  de  Lisle,  i.  420,  1783.  Mer- 
cure argental  H.    Pella  natural  Del  Rio, 

Isometric.  Observed  planes,  as  in  f.  54,  with 
also  plane  2.  Figure  3  common  ;  also  4,  5,  8, 
9,  13,  14.  Cleavage  :  dodecabedral  in  traces. 
Also  massive. 

H.=3— 3-5.  G.  =  13-75-14;  13*755,  Haid. 
Color  and  streak  silver-white.  Opaque.  Frac- 
ture conchoidal,  uneven.  Brittle,  and  giving  a 
grating  noise  when  cut  with  a  knife. 

Comp. -Both  Ag  Hg^  (=Silver  34-8,  mercury,  65-2),  and 
Ag  Hg^  (=Silver  26-25,  and  mercury,  73-75).  are  here  included 
as  afforded  by  the  following  analyses:  J,  Klaproth  (Beitr.,  i. 
182) ;  2,  Cordier  (J.  d.  M.,  xii.  1,  PhU.  Mag.,  xix.  41);  3,  IJeyer 
(Crell's  Ann.,  ii.  90) : 


14  NATIVE   ELEMENTS. 

Sliver.  Mercury. 

1.  Ag  Hg^,  Moschellandsberg  36  64    =100  TQaproth. 

2.  Ag  Hg',  AUemont  ?  27-5  72-5  =  100  Cordier. 

3.  •'        MoschoUaudsberg  25*0  73-3=  98-3  Heyer. 

Pyr.,  etc. — B.B.,  on  charcoal  the  mercury  volatiHzes  and  a  globule  of  silver  is  left.  In  the 
closed  tube  the  mercury  sublimes  and  condenses  on  the  cold  part  of  the  tube  in  minute  globules 
Dissolves  in  nitric  acid.     Rubbed  on  copper  it  gives  a  silvery  lustre. 

Obs. — From  the  Palatinate  at  Moschellandsberg,  in  fine  crystals,  and  said  to  occur  where  the 
veins  of  mercury  and  silver  intersect  one  another.  Also  reported  from  Rosenau  in  Hungary,  Sala 
in  Sweden,  AUemont  in  Dauphine,  Almaden  in  Spain. 

Domeyko  reports  (Min.,  1 87,  Ann.  d.  M.,  VI.  ii.  1 23,  v.  453)  other  compounds  from  the  mines  of  La 
Rosilla,  province  of  Atacama;  one  of  white  color,  with  Hg  56-4,  Ag  43-6  ;  2,  white  with  (mean  of  3 
anal.)  Hg  53*2,  Ag  46'8  =  Ag^  Hg" ;  3,  granular  and  dull,  (mean  of  3  anal.)  Eg  44*9,  Ag  55-l=Ag 
Hg,  4,  blackish  and  dull,  (mean  of  3  anal.)  Hg  46*6,  Ag  53-4:  5,  blackish  and  dull  metallic,  some- 
times in  crystals,  Hg  35-8,  Ag  e4-2=Ag^H^ 

Of  the  last  there  is  a  mass  in  the  museum  at  Santiago,  Chili,  weighing  21f  lbs.  These  may  be 
only  mixtures  of  a  true  chemical  amalgam  with  silver. 

10.  ARQUERITE.    Arquerite  Berth.,  de  B.,  &  Duf.,  C.  R.,  xiv.  567,  1842,  in  Rep.  on  Ait.  by 
Domeyko,  pub.  in  Ann.  d.  M.,  III.  xx.  268,  1841. 

Isometric.  In  regular  octahedrons ;  also  in  grains,  small  masses,  and 
dendrites.  G.=10'8.  In  color,  lustre,  ductility  like  native  silver,  but 
softer. 

Comp. — According  to  Domeyko  (1.  c.)  the  crystallized  contains  Ag*  Hg=Silver  86*5,  mercurj 
13-5  =  100. 

Obs.— From  the  mines  of  Arqueros,  in  Coquimbo,  Chili,  where  it  is  the  principal  ore  In  tho 
flrst  fifteen  years  of  exploration  these  mines  afforded  200,000  marcs  of  silver.  Occurs  with 
barite,  cobalt  bloom,  and  little  sulphuret  and  chlorid  of  silver. 

11.  GOLD  AMALGAM.     H.  Schneider,  J.  pr.  Ch.,  xliii.  317,  1848. 

In  small  white  grains  as  large  as  a  pea,  easily  crumbling  (Columbia 
variety) ;  also  in  yellowish-white,  four-sided  prisms  (California  variety). 

Comp.— (Au,  Ag)'^  Hg^  an  analysis  by  Schneider  of  a  specimen  from  Columbia  (1.  c),  affording, 
mercury  57-40,  gold  38'39,  silver  5*0. 

The  California  amalgam  gave  Sonnenschein  (ZS.  G-.,  vi.  243),  gold  39-02,  mercury  60'98 ;  also 
{mother,  gold  41-63,  mercury  58*37,  in  which  Au:  Hg=2:  3. 

Obs. — From  the  platinum  region  of  Columbia,  along  with  platinum ;  California,  especially  near 
Mariposa. 

12.  COPPER.    Aes  Cyprium  Plin.  Venus  Alchem.    Gediegen  Kupfer  Gerra.    Cuivre  natif  Fr. 

Isometric.  Observed  forms  0,  1,  /,  ^-2,  ^'-f,  3-3.  Figs.  1,  2,  3,  4,  5,  6, 
Y,  8,  16,  IT,  and  others.  Cleavage  none.  Twins ;  composition-face  octa- 
hedral, very  common,  and  producing,  in  connection  with  distortion,  com- 
plex forms;  one  a  double  six-sided  pyramid,  made  of  the  six  planes  ^-2 
about  one  cubic  angle  of  f.  IT,  and  the  six  about  the  diagonally  opposite, 
the  rest  wanting.  Often  filiform  and  arborescent;  the  latter  with  the 
branches  passing  off  usually  at  60°,  the  supplement  of  the  dodecahedral 
ano-le;  the  blanches  sometimes  twin-dodecahedrons  modified  by  planes 
0^1^  and  the  composition-face  longitudinal,  but  contained  under  only  one 
dodecahedral  i^lane  along  the  upper  side  of  the  branch,  and  either  side  of  s 
this  one  octahedral  and  one  cubic,  with  an  oblique  extremity  made  up  of 
two  ci^.)ic  planes  (Rose).    Also  massive. 
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^^•^^i*^~T-  ?•  =  S'S3S;  ^'^^i^^'  Whitney ;  8  948-8-958,  electrotype  cop. 
per,  Dick.  Lustre  metallic.  Color  copper-rea.  Streak  metallic  shiniu^^ 
Ductile  and  malleable.     1^  racture  hackly.  ^ 

Comp.— Pure  copper,  bat  often  containing  some  silver,  bismuth,  etc, 

P.  CoUier  obtained  u-015  p.  c.  silver  in  native  copper  from  the  Minnesota  mine.  (Private  codi. 
municatiou.) 

Hautefeuille  states  that  a  Lake  Superior  specimen  afforded  liim,  Copper  Gy2S0  sQvor  6-543. 
mercury  0-0119,  gangue  25-248  (C.  R.,  xliii.  106);  while  R  A.  Abel  found  in  a  specimen  of  same 
which  had  a  thick  vein  of  native  silver  running  through  it  (J.  Ch.  Soc,  II.  i.  8'.»),  0-0(»2  p  c  of 
silver,  with  a  trace  of  lead,  and  in  another  0-56  of  silver.  Abel  obtained  for  a  Unilian  from  tho 
Kirghiz  District,  0-034  silver,  0-11  bismuth,  a  trace  of  lead,  and  1-28  of  arsenic.  ' 

Pyr.,  etc.— B.B.  fusea  readily;  on  cooHng,  becomes  covered  with  a  coating  of  black  oxyd. 
Dissolves  readily  in  nitric  acid,  giving  off  red  nitrous  fumes,  and  produces  a  deep  azure-blue 
solution  with  ammonia. 

Obs.— Copper  occurs  in  beds  and  veins  accompanying  its  various  ores,  and  is  most  abundant  in 
the  vicinity  of  dikes  of  igneous  rocks.    It  is  sometimes  found  in  loose  masses  imbedded  in  the  soil 

In  Siberia,  and  the  island  of  Nalsoe,  in  Faroe,  it  is  associated  with  mesotypo,  in  arovgdaloid, 
and  though  mostly  disseminated  in  minute  particles,  sometimes  branches  through  the  rock  with 
extreme  beauty.  At  Turinsk,  in  the  Urals,  in  fine  crystals.  Common  in  Cornwall,  at  many  of  the 
mines  near  Redruth;  and  also  in  considerable  quantities  at  the  Consolidated  mines.  Wheal  Duller, 
and  others.  Brazil,  Chili,  Bolivia,  and  Peru  afford  native  copper ;  a  mass  now  in  the  museum  at 
Lisbon,  supposed  to  be  from  a  valley  near  Bahia,  weighs  2,016  pounds;  north  of  Tres  Puiitoa, 
desert  of  Atacama,  a  large  vein  was  discovered  in  1659.  In  Bolivia,  at  Corocoro,  in  sandstone, 
and  called  in  commerce  "  Barilla  da  Cobre "  (copper  barilla).  Also  found  at  some  localities  in 
China  and  Japan. 

This  metal  has  been  found  native  throughout  the  red  sandstone  (Triassico-Jurassic)  region  of 
the  eastern  United  States,  in  Massachusetts,  Connecticut,  and  more  abundantly  in  New  Jersey, 
where  it  has  been  met  with  sometimes  in  flue  crystalline  masses,  especially  at  New  Brunswick, 
Somerville,  Schuyler's  mines,  and  Fiemiugton.  One  mass  from  near  Somerville,  on  the  prcinisos 
of  J.  C.  Van  Dyke,  Esq.,  of  N.  Brunswick,  weighed  78  pounds,  and  is  said  origiually  tohavo  weiglied 
128.  Near  N.  Brunswick  a  vein  or  sheet  of  copper,  a  line  or  so  thick,  has  been  traced  lor  sevonil 
rods.     Near  New  Haven,  Conn.,  a  mass  was  formerly  found  weighing  9t)  pounds. 

No  known  locality  exceeds  in  the  abundance  of  native  copper  the  Lake  Superior  copper  region, 
near  Kevvenaw  Point,  where  it  exists  in  veins  that  intersect  the  trap  and  sandstone.  The  annual 
yield  of  native  copper  at  the  present  time  is  about  8,000  tons.  Masses  of  great  size  were 
observed  in  this  district  near  the  Ontanagon  river,  by  Mr.  it^choolcraft,  in  1821.  Tho  largest 
single  mass  yet  found  was  discovered  in  February,  1857,  in  the  Minnesota  mine,  in  the  belt  of 
conglomerate,  which  forms  the  foot-waU  of  the  vein.  It  was  45  feet  in  length,  22  feet  at  tho 
greatest  width,  and  the  thickest  part  was  more  than  8  feet.  It  contained  over  90  p.  c.  copix-r, 
and  weighed  about  420  tons.  This  copper  contains  silver,  sometimes  in  visible  grains,  lumps,  or 
strings,  and  occasionally  a  mass  of  copper,  when  polished,  appears  sprinkled  with  large  silver 
spots,  resembling,  as  Dr.  Jackson  observes,  a  porphyry  with  its  feldspar  crystals.  The  copper 
occurs  in  trap  or  sandstone,  near  the  junction  of  these  two  rocks,  and  has  probably  been  produced 
through  the  reduction  of  copper  ores.  It  is  associated  with  prchnite,  datolite,  analcite,  laumou- 
tite,  pectolite,  epidote,  chlorite,  woUastonite,  and  sometimes  coats  amygdulcs  of  calcite,  etc,  m 
amygdaloid.  Strings  of  copper  often  reticulate  through  crystals  of  analcite  and  prchnite. 
Pseudomorphs  after  scalenohedrons  of  calcite  are  sometimes  met  with.  Besides  this  ocyurn.'nco 
in  the  vicinity  of  trap,  it  is  also  in  some  parts  of  the  Kowenaw  region  distributed  widely  in  gnuns 
through  the  sandstone.  i  t       i 

Native  copper  occurs  sparingly  in  California;  at  the  Union  and  Keystone,  Napoleon  ami  L:mciia 
Plana  mines  in  Calaveras  Co. ;  in  the  Cosumnes  mine,  Amador  Co. ;  in  serpentine,  m  Sta.  Barbarn 
Co.     Also  on  the  Gila  river  in  Arizona;  in  large  drift  masses  in  Russian  America. 

13.  IRON,     liara  Alchem.     Gediegen  Eisen  C?er?n.    FeruatifiV. 

Isometric.     Cleavage  octahedral. 

H.=4-5  G  =7-3— 7-8  ;  7-318  a  partially  oxydized  frairment  ot  a  crv.sta. 
of  meteoric  iron  from  Guilford  Co.,  N.  C.  Lustre  metallic.  Color  iron- 
gray.  Streak  shining.  Fractm^e  hackly.  Ductile.  Acts  strongly  on  the 
magnet. 
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Obs. — The  occurrence  of  masses  of  native  iron  apart  from  that  of  meteoric  origin  is  not  placed 
beyond  doubt.  An  iron  so  regarded,  with  some  reason,  occurs  in  the  hill  country  above  Bexley 
in  Bassa  Co.,  Liberia,  Africa.  An  analysis  affbrded  A.  A.  Hayes  (Am.  J.  Sci.,  II.  xxi.  153)  iron 
98*40,  quartz  grains,  magnetite  and  a  zeolite  1-60  =  100.  The  mass  of  iron,  from  Canaan,  Ct.,  pub 
lished  as  native,  was  artilicial.  A  fragment  of  iron  found  near  Elnoxville,  Tenu.,  but  of  uncertain 
exact  locality  and  possibly  meteoric,  aftbrded  Genth  (ib.,  xxviii.  246)  Iron  99'79,  nickel  0*14,  mag 
nesium  0-022,  calcium  O'l  21,  siHcium  O-OTS,  cobalt  ^race= 100-148.  Cramer  describes  a  mass  weigh- 
ing four  poundSj  obtained  in  the  mine  of  Hackenburg.  It  is  said  to  have  been  observed  in  thin 
laminae  in  an  ironstone  conglomerate  in  Brazil,  and  in  lava  in  Auvergne  ;  also  in  the  keuper  in 
Thuringia,  in  an  argiUaceous  sandstone,  containing  fossils  ;  it  afforded  but  a  trace  of  nickel :  G.= 
5-24,  (Pogg.,  Ixxxviii.  1853,  145,  where  other  localities  are  mentioned) ;  also  at  Chotzen  in  Bohe- 
mia, in  a  hmestone  (the  Planerkalk),  affording  on  analysis  Fe  98-83,  graphite  0*14,  As  0*32,  Ni  0*61, 
and  thought  to  be  possibly  an  ancient  meteorite  (Jahrb.  Cf.  Reichs.,  viii.  354). 

The  presence  of  metallic  iron  in  grains  in  basaltic  rocks  (from  Giant's  Causeway,  etc.)  has  been 
announced  by  Dr.  Andrews.  After  pulverizing  the  rock  and  separating  by  means  of  a  magnet  the 
grains  that  were  attracted  by  it,  he  subjected  the  grains  to  the  action  of  an  acid  solution  of  sul- 
phate of  copper  in  the  field  of  a  microscope,  which  salt,  when  there  is  a  trace  of  pzore  iron  present, 
gives  a  deposit  of  copper ;  and  in  his  trials  there  were  occasional  deposits  of  copper  in  crystalline 
bunches.     It  has  been  noticed  in  other  related  rocks. 

Meteoric  iron  usually  contains  1  to  20  per  cent,  of  nickel,  besides  a  small  percentage  of  other 
metals,  as  cobalt,  manganese,  tin,  copper,  chromium ;  also  phosphorus  common  as  a  phosphuret, 
sulphur  in  sulphurets,  carbon  in  some  instances,  chlorine. 

For  a  review  of  papers  on  meteoric  iron,  see  Rammelsberg's  Handbuch  der  Mineralchemie 
(Liepzig,  1860).  The  following  are  a  few  analyses:  1,  Berzelius  (Ac.  H.  Stockh.,  1834,  Pogg., 
xxxiii.  123);  2,  Bergemann  (Pogg.,  Ixxviii.  406);  3,  W.S.Clarke  (Ann.  Ch.  Pharm.,  Ixxxii.  36t)j 
4,  Berzehus  (Ac.  H.  Stockh.,  1832,  Pogg.,  xxvii.  118);  5,  J.  L.  Smith  (Am  J.  Sci.,  II.  xix.  153) : 

12  3  4  5 

Siberia.       Zatatecae,  Mexico.         Lenarto.  Bohumilitz.      Knoxville,  Teca 

Iron  88-042  85*09  90*153  93-^  83-02 


Nickel  10-732  9*89  6-553  3-81  14-62 

Cobalt  0-455  0*67  0*502  0-21  0*50 

Manganese  0-132                 0-145 

Copper)  Q.Qgg  Q.Q3  ^.^g^                q.qq 

Tm        ) 

Magnesium  0-050  0.19  0*082                 

Carbon  0*043         C,  Fe  0*33                   Mg  0-24 

Sulphur  ir,  0-84  0-482                 ^  0-08 


Fe,  Ni,  P  1-65  1-226  2*14  P  0*19 

Chrome-iron  1'48  Si  0*04  Si  0-84 

Ganguo  0*480  C  0-03  CI  002 

100*000  100-33  99-223  100-OQ  99*57 

Eeichenbach  has  named  the  alloy  of  iron  and  nickel,  containing  up  to  23  p.  c.  of  the  latter, 
Chamasiie ;  that  approaching  probably  the  formula  Fe*  Ni^,  Tcenite ;  and  to  that  having  the  formula 
Fe  Ni,  Shepard  has  applied  the  name  Okiibhehiie.  The  phosphorus  in  the  analyses  is  combined 
with  iron  as  Schreihersiie ;  the  sulphur  as  Troilite;  the  magnesia,  in  anal.  §,  with  the  silica  prob- 
ably as  Enstatite. 

Among  large  iron  meteorites,  the  Gibbs  meteorite,  in  the  Yale  College  cabinet,  weighs  1,635  lbs. ; 
length  three  feet  four  inches  ;  breadth  two  feet  four  inches  ;  height  one  foot  four  inches.  It  was 
brought  from  Red  River.  The  Tucson  meteorite,  now  in  the  Smithsonian  Institution,  weighs 
1,400  lbs. ;  it  was  originally  from  Sonora.  It  is  ring-shaped,  and  is  49  inches  in  its  greatest  diam- 
eter. Still  more  remarkable  masses  exist  in  South  America ;  one  was  discovered  by  Don  Rubin 
do  Cehs  in  the  district  of  Chaco-Gualamba,  whose  weight  was  estimated  at  32,000  lbs. ;  and 
another  was  found  at  Bahia  in  Brazil,  whose  solid  contents  are  at  least  twenty-eight  cubic  feet, 
and  weight  14,000  lbs.  The  Siberian  meteorite,  discovered  by  Pallas,  weighed  originally  1,600  lbs. 
and  contained  imbedded  crystals  of  chrysolite.  Smaller  masses  are  quite  common.  Meteoric  iron 
is  perfectly  malleable,  and  may  be  readily  worked  in  a  forge,  and  put  to  the  same  uses  as  manu- 
factured iron. 

Bahr  has  observed  grains  of  native  iron  in  a  fragment  of  petrified  wood.  The  iron  was  mixed 
with  hmonite  and  organic  matter,  and  is  supposed  to  have  been  produced  by  the  deoxydation  of  a 
salt  of  iron  by  the  organic  matter  of  the  wood.     He  calls  the  iron  Sideroferrite. 

Von  Dechcn  reports  that  an  artificial  iron  has  been  observed  by  him,  which  has  cubic  cleavage 
(Yerh.  uat.  Yer.  Bonn,  1861.) 


ZINC. 


n 


14.  ZINC. 

Hexagonal,  Rose.     Cleavage  :  basal  perfect. 
H.=:2.      G.=:7.      Lustre  metallic.      Color  and  streak  wliite,  Bli^rhtly 
grayish.  ^ 

Comp. — Zinc,  with  sometimes  a  trace  of  cadmium  and  other  metalf. 

Obs.— Reported  by  G.  Ulrich  as  having  been  found  in  a  goode  in  basalt,  near  Melbourne 
Victoria  Land,  AustraHa ;  the  piece  weighed  4^  ozs.,  and  was  incrustod  with  smitliaojiito  and 
aragonite,  and  some  cobalt  bloom.  Also  said  to  occur  in  the  gold  sands  of  the  Mittaniitta  river 
north  of  Melbourne,  along  with  topaz,  corundum,  etc.;  a  single  piece,  according  to  L.  Becker] 
having  been  found  which  contained  traces  of  cadmium  and  other  metals.  (L.  Becker,  in  Trans' 
Phil.  Inst,  Victoria,  1856,  and  Jahrb.  Min.,  1857,  812,  (;98;  G.  Ulrich,  in  B.  II.  Ztg.,  xvi'ii.  r,:;.)  it 
shoidd  bo  stated  that  the  zinc  said  to  come  from  the  Melbourne  basalt  was  found  by  a  quarrvi:i..'i 
and  not  by  a  scientific  observer,  and  that  therefore  there  may  be  an  error  with  regard  to  its  actimiiv 
having  been  taken  from  the  basalt.    The  existence  of  native  zinc  seems  still  to  need  confirmation. 

Stolba  has  recently  obtained  artificially  hexagonal  crystals  of  zinc,  six-sided  prisms  with  low 
pyramidal  terminations  (J.  pr.  Ch.,  xcvi.  182).  Zinc  is  supposed  to  occur  also  in  isometric  forraa 
(Am.  J.  Sci.,  II.  xxxi.  191). 

15.  LEAD.      Plumbum  nigrum  Plin.,  xxxiv.  47.     Saturnus  Alchem.      Gediegen  Blei  Germ. 

Plomb  natif  i?V. 

Isometric.     Found  in  thin  plates  and  small  globules. 

H.=:1'5.     G.  =  11*445,  when  pure.     Lustre  metallic.     Color  lead-gray. 

Malleable  and  ductile. 

Comp.  Pure  lead. 

Pyr. — B.B,  fuses  easily,  coating  tho  charcoal  with  a  yellow  oxyd,  which,  treated  in  R.  F., 

volatilizes,  giving  an  azure-blue  tinge  to  the  flame. 

Obs. — This  species  is  reported  as  occurring  in  globules  in  galena  at  Alstonmoor;  in  lava  in 
Madeira,  Ratlike;  at  the  mines  near  Carthagena  in  Spain;  in  Carboniferous  limestone  near 
Bristol,  and  at  Kenmare,  Ireland;  according  to  R.  P.  Greg,  Jr.,  in  thin  sheets  in  red  oiyd  of 
lead  near  a  basaltic  dyke  in  Ireland;  in  an  amygdaloid  near  Weissig;  in  basaltic  tufa,  at 
Rautenberg,  in  Moravia ;  with  gold  in  an  Altai  gold  region,  seven  miles  from  Mt.  Alatau ;  tho 
gold  region  of  Velika,  southern  Slavonia ;  near  Katherinenburg,  in  the  Urals ;  in  the  district  of 
Zomelahuacau,  in  the  State  of  Vera  Cruz,  in  a  granular  limestone,  containing  in  some  places 
species  of  ammonites,  in  laminae,  in  a  foliated  argentiferous  galena ;  in  the  iron  and  mangaueso 
ore  bed  of  Paisberg,  Wermland,  with  hematite,  magnetite,  and  hausmannite  (B.  11.  Ztg.,  iiv.  21); 
also  in  white  quartz  north-west  of  Lake  Superior,  near  the  Dog  lake  of  the  Kaministiquia,  in  the 
fonn  of  a  small  string  (Chapman,  Can.  J.,  1865). 


16.  TIN.     Plumbum  candidum  Plin.^  xxxiv.  47.     Jupiter  Alchem.    Gediegen  Zinn  Gervi.    Etain 

uatif  Fr. 

Tetragonal.  1  A 1,  over  basal  edge,=57°  13',  over  pyramidal =140°  25', 
l-^  Al-^,  over  basal  edge,=42°  11',  over  pyramidal =150°  31';  a=0-385G6. 
In  grayish- white  metallic  grains. 

Comp. — Tin  with  some  lead,  Hermann,  J.  pr.  Ch.,  xxxiii.  300. 

Obs.— The  above  angles  are  from  artiiicial  crystals  galvanically  deposited,  measured  by  Miller 
Reported  as  occurring  with  the  Siberian  gold ;  also  in  the  Rio  Tipuani  vaUey,  m  hoUvia,  but 
probably  only  an  artiUcial  product  (D.  Forbes,  Phil.  Mag.,  IV.  xxix.  1:^3,  xxx.  142.) 


17.  ARSENIC.     Gediegen  Arsenik  G^erTn.    Arsenic  natifir. 

Khombohedral.  JRaE=S6°  41',  OaB=122^  9',  ^=1-3779.  Observed 
forms  i?,  -I,  6>;  _^A-^=113°  21'.  Cleavage:  basal,  imperfect.  OHon 
granular  massive ;  sometimes  reticulated,  renitbrin,  and  stalactitic.  btriic- 
ture  rarely  columnar.  2 


18  NATIVE   ELEMENTS. 

H.=3*5.  G.=:5*93.  Lustre  nearly  metallic.  Color  and  streak  tin-whitOj 
tarnisliing  soon  to  dark-gray.     Fracture  uneven  and  fine  granular. 

Comp. — Arsenic,  often  with  some  antimony,  and  traces  of  iron,  silver,  gold,  or  bismuth. 

The  arsenical  bismuth  of  Werner  (Arsenik  Wismuth  Wern.,  Letztes  Min.-Syst.,  23,  56,  1817 
Breith.,  Char.,  157,  1823,  Arsenik-Glanz,  Wismutischer  Arsen-G-lanz,  Breit?i.,  Char.,  273,  1832), 
from  Marienberg,  is  arsenic  containing  3  p.  c.  of  bismuth.     H.  =  2  ;  G.  =  5*36 — 5'39. 

Pyr. — B.B.,  on  charcoal  volatilizes  without  fusing,  coats -the  coal  with  white  arsenous  acid, 
and  affords  the  odor  of  garlic ;  the  coating  treated  in  R.  F.  volatilizes,  tinging  the  flame  blue. 

Obs. — Native  arsenic  commonly  occurs  in  veins  in  crystalline  rocks  and  the  older  schists, 
and  is  often  accompanied  by  ores  of  antimony,  red  silver  ore,  realgar,  blende,  and  other  metallic 
minerals. 

The  silver  mines  of  Freiberg,  Annaberg,  Marienberg,  and  Schneeberg,  afford  this  meial  in  con* 
Biderable  quantities  ;  also  Joachirasthal  in  Bohemia,  Andreasberg  in  the  Harz,  Kapnik  in  Transyl- 
vania, Oravicza  in  Hungary,  Kongsberg  in  Norway,  Zmeoff  in  Siberia,  in  large  masses,  and  at  St. 
Maria  aux  Mines  in  Alsace;  abundantly,  at  the  silver  mines  at  Chanarcillo,  and  elsewhere  in 
Chili.  In  the  United  States  it  has  been  observed  by  Jackson  at  Haverhill,  N.  H.,  on  the  estate 
of  Mr.  Francis  Kimball,  in  thin  layers  in  dark -blue  mica  slate,  stained  by  plumbago,  and  contain 
ing  also  white  and  magnetic  pyrites  ;  also  at  Jackson,  N.  H. ;  on  the  E.  flank  of  Furlong  Mtn., 
Greenwood,  Me. 

The  name  arsenic  is  derived  from  the  Greek  dopcviKov  or  d^aei'iKov,  masculine,  a  term  applied  to 
orpiment  or  sulphuret  of  arsenic,  on  account  of  its  potent  properties. 

Alt. — Oxydizes  on  exposure,  producing  a  black  crust,  which  is  a  mixture  of  arsenic  and  arsen* 
olite  (^s),  and  also  pure  arsenolite. 

17 A.  Antimonial  Arsenic. — An  antimonial  arsenic,  containing,  according  to  Schultz  (Ramm. 
Min.  Ch.,  984),  7"97  p.  c.  of  antimony,  occurs  at  the  Palmbaum  mine,  near  Marienberg  in  Saxony. 
A  similar  compound,  consisting,  according  to  Genth  (Am.  J.  Sci.,  II.  xxxiii.  191),  of  arsenic  90*82 
and  antimony  9*18  (  =  17  As  +  1  Sb),  occurs  at  the  Comstock  "lead"  of  the  Ophir  mine,  Washoe 
Co.,  California,  in  finely  crystalline,  and  somewhat  radiated,  reniform  masses,  between  tin-white 
and  iron -black  on  a  fresh  fracture,  but  grayish-black  on  tarnishing,  associated  witli  arsenolito, 
calcite,  and  quartz. 

18.  ANTIMOISTY.     Gediget  Spitsglas  (fr.  Sahlberg)  v.  Swab.,  Ak.  H.  Stockh.,  x.  100,  1748, 

Cronsl,  Min.,  201,  1758.     Spiesglas,  Gediegen  Antimon,  Germ.     Antimoine  natif  i^r. 

Rhombohedral.  i?A^  =  87°  35^  Eose,  0AB  =  12d°  32' A«  =  1'3068. 
Observed  planes,  i?,  6^,  J,— 2,  ^'-2  ;  Oa^  (cleavage plane)  ==142°  5S'.^A^= 
117°  7\  2A2  =  89°  25',  ^a^=14:4:°  24',  <9aJ=159°  26',  6>  A 2  =  108°  20'. 
Cleavage:  basal,  bigbly  perfect ;— |-  distinct.  Generally  massive,  lamellar ; 
Bometimes  botryoidal  or  reniform  with  a  granular  texture. 

H.  =  3— 3-5  G.==6-646— 6-72, ;  6*65— 6-62,  crystals,  Kenngott.  Lustre 
metallic.     Color  and  streak  tin-white.     Yerv  brittle. 

Comp. — Antimony,  containing  sometimes  silver,  iron,  or  arsenic.  Analysis  by  Klaproth  (Beitr., 
ill  169):  from  Andreasberg,  Antimony  98,  silver  1,  iron  0  25=99-25. 

Pyr. — B.B.,  on  charcoal  fuses,  gives  a  white  coating  in  both  0.  and  R.  F. ;  if  the  blowing  be  inter- 
mitted, the  globule  continues  to  glow,  giving  off  wliiLe  fumes,  until  it  is  finally  crusted  over  with 
prismatic  crystals  of  oxyd  of  antimony.  The  white  coating  tinges  the  R.  F.  bluish-green.  Crys- 
tallizes readily  from  fusion. 

Occurs  in  lamellar  concretions  in  limestone  at  Sahlberg,  near  Sahl,  in  Sweden ;  at  Andreasberg 
in  the  Harz ;  in  argentiferous  veins  in  gneiss  at  Allemont  in  Dauphiny ;  at  Przibram  in  Bohemia ; 
in  Mexico';  Huasco,  Chili ;  Sarawak  in  Borneo ;  in  argillite  at  South  Ham,  Canada ;  at  Warren, 
N.   J. ;  at  Prince  William  antimony  mine,  N".  Brunswick,  rare. 

Alt. — Oxydizes  on  exposure  and  forms  Valentinite  (Sb). 

19.  ALLEMONTITE.    Antimoine  natif  arsenifere  K,  Tr.  iv.  281,  1822.     Arsenik spiesaglanz 
Zi^pe,  Verb.  Ges.  Mus.  Bohmen,  1824,   102.     Arsenik-Antimon  Hausm.    Arseniure  d'  Anti 
moine  Fr.    Antimon-Arsen  Ndum.    Arsenical  Antimony,  Allemontit,  ffaid.,  Handb.,  557,  1845 

Rhombohedral.  In  reniform  masses  and  amorphous  ;  structure  curved 
wRmellar  ;  also  fine  granular. 


TELLURIUM.  -,  q 

H.=33-5      G  =6-13,  Thomson;  6-203,  Eammelsberir.     Lustre  metullic 
occasionally  splendent ;  sometimes  dull.     Color  tin-wliite,  or  reddish-crniv  • 
often  tarnished  brownish-black.  ^    ''  ' 

Comp.— SbAs^^Arsenic  65-22,  antimony  34-78  Analysis  by  Rammelsberg  of  tho  AUemonl 
ore  (1st  bupp.  18) :  Arsenic  62-]  5,  antimony  37-85-100,  giving  1  Sb  to  2-G  As 

Pyr.-B.B.  emits  fumes  of  arsenic  and  antimony,  and  fuses  to  a  metjiiie  globule,  which  tukci 
fire  and  burns  away,  leaving  oxyd  of  antimony  on  the  cliarcoal. 

Obs.— Occurs  sparingly  at  Allemont;  Przibram  in  Bohemia,  associated  with  blende,  antiroonr 
spathic  iron,  etc.;  Schladmig  m  Styria;  Andreasberg  iu  the  Harz. 

20.  BISMUTH.     Bisemutura,  Plumbum  cincreum,  Agric,  Foss.,  430,  Intorpr.  4G7.     Antimo 
nium  femininum,  Tectum  Argenti,  Alchem.    Gediegen  Wismuth  Germ. 

Hexagonal.  ^A^=87°  40',  G.  Kose;  (9Ai?=123°  3G';  a=l-3035. 
Observed  planes,  E,  — i?,  0,  2,  and  —2  ;  2  A  2=09°  28'.  Cleavage  :  ba-sal 
perfect,  2,  —2,  less  so.  Also  in  reticulated  and  arborescent  shapes';  foliated 
and  granular. 

H.=2— 2-5.  G.=9-72T.  Lustre  metallic.  Streak  and  color  silver- 
white,  with  a  reddish  hue;  subject  to  tarnish.  Opaque.  Fracture  not 
observable.  Sectile.  Brittle  when  cold,  but  when  heated  somewhat  nuil- 
leable. 

Comp.  Var.— Pure  bismuth,  with  occasional  traces  of  arsenic,  sulphur,  tellurium.  (1)  A 
specimen  from  a  gold  mine  of  the  Peak  of  Sorata  gave  Goiith  (Am.  J.  Sci.,  11.  xivii.  247 1,  B" 
99-914,  Te  0-042,  Fe  !;r=99-956;  and  (2)  Forbes  (Pliil.  Mag,,  IV.  xxix.  3),  Bi  94-if.,  To  50&,  Aa 
038,  S  0-07,  Au  /r=100.  Forbes's  mineral  is  much  like  tetradymito  in  foliation,  and  probablj 
contains  1 2  to  1 5  p.  c.  of  that  species.  (3)  A  fine  scaly  variety  from  Bispberg  iu  Dalecarlia,  analyzed 
by  Clene  and  Fcilitzen  (CEfv.  Ak.  i?tockh.,18()l,  1.j9j,  contains  as  mixturo  3  to  7  p.  c.  of  sul'phid 
of  iron. 

Pyr.,  etc. — B.B.  on  charcoal  fuses  and  entirely  volatilizes,  giving  a  coating  orangc-yclIow 
while  hot,  and  lemon-yellow  on  cooling.  Fuses  at  476°  F.  Dissolves  in  nitric  acid;  subsequcDt 
dilution  causes  a  white  precipitate.     Crystallizes  readily  from  fusion. 

Obs. — Bismuth  occurs  in  veins  in  gneiss  and  other  crystalline  rooks  and  clay  flatc,  accompauy- 
ing  various  ores  of  silver,  cobalt,  lead,  and  zinc.  It  is  most  abundant  at  the  silver  an  I  cobalt 
mines  of  Saxony  and  Bohemia,  Schneeberg,  Altcnberg,  Joachimstlial,  Johanngeorgenstndt,  eta 
It  has  also  been  found  at  Modum  and  Gjellebak  iu  Norway,  and  Fahlun  in  Sweden.  At  Sc-!inee- 
berg  it  forms  arborescent  delineations  in  brown  jasper.  At  Wheal  Sparnon,  near  Redrulli.  and 
elsewhere  in  Cornwall,  and  at  Carrack  Fell  in  Cumberland,  it  is  associated  with  ores  of  colKdt; 
formerly  from  near  Alva  in  Stirlingshire;  in  a  large  and  rich  vein  at  the  Atlas  mine,  Devonshire; 
at  San  Antonio,  near  Copiapo,  ChiU ;   Mt.  lUampa  (Sorata),  in  Bolivia. 

At  Lane's  mine  in  Monroe,  Conn.,  it  is  associated  in  small  quantities  with  wolfram,  schoclita, 
galena,  blende,  etc.,  in  quartz ;  occurs  also  at  Brewer's  mine,  Chesterileld  district,  South  Carolina. 


21.  TELLURIUM.     Aurura  paradoxum  vel  problematicum  MHUcr  v.  Reichmstein,  Phya.  Arb. 

Wien,  i.  1782.    Sylvanite  Kirwan,  Min.,  ii.  324,  1790.    Gediegcn-Tellur  Klapr.,  Bt'itr.,  iiL  2,  ISuX 

Gediegen  Sylvan  Germ.     Tellure  natif  auro-ferrifere  K 

Hexacronah  E  A  B=SG°  57',  G.  Rose;  0  A  B=12r  4',  a  1-3302. 
Observed  planes,  B,  -R,  /,  0 ;  Ra-R,  over  base,  =113°  52  In  six- 
sided  prisms,  with  basal  edges  replaced.  Cleavage:  lateral  perfect,  basal 
imperfect.     Commonly  massive  and  granular.  . 

II.=2— 2-5.      G.=6-l— 6-3.      Lustre  metallic.      Color  and  etrcuk  tin 
white.     Brittle. 
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NATIVE    ELEMENTS. 


Oomp. — According  to  Klaprotli  (1.  c),  Tellurium  92*55,  iron  7 "20,  and  gold  0*25  A  speciineo 
from  Nagyag  afforded  Petz  (Pogg.,  Ivii.  447),  Tellurium  97*215,  and  gold  2-785,  With  a  trace  of 
iron  and  sulphur 

Pyr. — In  the  open  tube  fuses,  giving  a  white  sublimate  of  tellurous  acid,  which  B.  B.  fuses  tc 
colorless  transparent  drops.  On  cliarcoal  fuses,  volatilizes  almost  entirely,  tinges  the  flame 
green,  and  gives  a  white  coating  of  tellurous  acid. 

Obs.— Native  tellurium  occurs  at  the  mine  of  Maria  Loretto,  near  Zalathna,  in  Transylvania 
(whence  the  name  Sylvan  and  SylvanUe\  in  sandstone,  accompanying  quartz,  iron  pyrite?;,  and 
gold.  About  forty  years  since  it  was  found  in  considerable  abundance,  and  was  melted  to  extract 
the  small  quantity  of  gold  it  contains. 


22.  NATIVE  SULPHUR.    Naturlicher  Schwefel  Germ.    Soufre  Fr. 


Orthorhombic.     /A  7=101° 
1*23.    Observed  planes 
J-^;  octahedral, 

6^A|=134:°4r 
6^A|-=:123    30 
6^A1=108    19 


46^   6>Al-'7=rll3°  6' 


1-7     ^-1 


0/  vertical, 
1. 

5   ^5 


i      1 

3'  T? 


7,  i-l, 


V~i^      (/~Z»      (/~0    , 


domes. 


2-344  :  1 


-^.  •5-^ 


1-7  X-I 


5  ¥'''?  T'*") 


6>  A  1-5  =  115°  53' 
0M-i=117   41 
12 


6>Af-fcl28 


lAl,  mac.,  =  106°  25' 
07 
23 


1  Al,  bracli.,  =85 
bas.,  =  143 


lAl, 


Cleavage : 


57. 


consisting 


7,  and  1,  imperfect. 
Twins,  composition-face,  7,  some- 
times producing  cruciform  crystals. 
Also  massive,  sometimes 
of  concentric  coats. 

H.=l-5-2-5.  G.  =  2-0Y2,  of  crys- 
tals from  Spain.  Lustre  resinous. 
Streak  sulphur-yellow,  sometimes 
reddish  or  greenish.  Transparent — 
Bubtranslucent.  Fracture  conchoidal, 
more  or  less  perfect.     Sectile. 


Comp. — Pure    sulphur;    but  often  contami- 
nated with  clay  or  bitumen. 

Pyr.,  etc. — Burns  at  a  low  temperature  with  a 

bluish  flame,  with  the  strong  odor  of  sulphurous 

acid.     Becomes  resinously  electrified  by  friction 

Insoluble  in  water,  and  not  acted  on  by  the  acids. 

Obs. — Sulphur  is  dimorphous,  the  crystals  being  obtuse  oblique  rhombic  prisms,  of  90°  82', 

and  inclination  of  the  vertical  axis  =  95°  46',  when  formed  at  a  moderately  high  temperature 

(125''  C,  according  to  Frankenheim). 

The  great  repositories  of  sulphur  are  either  beds  of  gypsum  and  the  associate  rocks,  or  the 
regions  of  active  and  extinct  volcanoes.  In  the  valley  of  Noto  and  Mazzaro,  in  Sicily ;  at  Conil, 
near  Cadiz,  in  Spain;  Bex,  in  Switzerland;  Cracow,  in  Poland,  it  occurs  in  the  former  situation; 
near  Bologna,  Italy,  in  fine  crystals,  imbedded  in  bitumen.  Sicily  and  the  neighboring  volcanic 
isles ;  the  Solfatara,  near  Naples ;  the  volcanoes  of  the  Pacific  ocean,  etc.,  are  localities  of  the 
latter  kind.  The  crystals  from  Sicily  are  sometimes  two  or  three  inches  in  diameter.  It  is  also 
deposited  from  hot  springs  in  Iceland;  and  in  Savoy,  Switzerland,  Hanover,  and  other  countries, 
it  is  met  with  in  certain  metallic  veins;  near  Cracow  and  in  Upper  Egypt  there  are  large  deposits. 
A  fibrous  variety  is  found  near  Siena,  in  Tuscany.     Abundant  in  the  Chilian  Andes. 

Sulphur  is  found  near  the  sulphur  springs  of  New  York,  Virginia,  etc.,  sparingly;  in  many  coal 
deposits  and  elsewhere,  where  sulphid  of  iron  is  undergoing  decomposition ;  in  microscopic 
crystals  at  some  of  the  gold  mines  of  Virginia  and  North  Carolina ;  as  a  powder  and  in  crystals  in 
the  Western  lead  regions,  in  cavities  in  the  limestone ;  in  minute  crystals  on  cleavage  surfaces  of 
galena,  Wheatley  mine,  Phenixville,  Pa. ;  in  small  masses  in  limestone  on  the  Potomac,  twenty-five 
miles  above  Washington ;  in  California,  at  the  geysers  of  Napa  valley,  Sonoma  Co. ;  in  Santa  Barbara 
in  good  crystals ;  near  Clear  lake,  Lake  Co.,  a  large  deposit,  with  a  vein  of  cinnabar  (now  worked) 
cutting  through  it;  in  Nevada,  in  Humboldt  Co.,  in  large  beds;  Nye  and  Esmeralda  Cos.,  12  m 
N.  of  Silver  Peak ;  Washoe  Co. 
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The  sulphur  mines  of  Sicily,  the  crater  of  Ynlcano,  the  Solfatara  near  Naples,  and  the  beds  of 
California,  aftbrd  large  quantities  of  sulphur  for  commerce.  It  is  also  obtained  in  roustiuK  lUe 
sulphids  of  iron  and  copper. 

This  species  is  homoeomorphous  with  barjtes  and  marcasito  if  l-l  bo  taken  as  the  unit  macro 
dome.     The  above  figure,  57,  is  by  Scacchi  of  Naples. 

23.  SELENSULPHUR.     Selenschwefel  Siro-^.eyer,  Schw.  J.,  iHii.  Jj.l. 
Resembling  sulphur,  but  of  an  orange  or  brownisli  color. 

B.B.  on  charcoal  burns  readily,  yields  fumes  of  selenium  and  sulphurous  acid.  Fro\  Vulcant^ 
one  of  the  Lipari  islands,  mixed  with  sulphur.    Also  observed  by  the  author  at  Kilauca,  ^awaii 


24.  DIAMOND.  Adamas,  punctum  lapidis,  pretiosior  auro,  Manilius,  Astron.,  iv.  I.  926  (the 
earUest  distinct  mention  of  true  Diamond).  Adamas,  in  part,  Plin.^  xxivii.  15.  Dcmant  Germ, 
Diamant  Fr. 

Isometric.  Observed  planes,  1,  2,  /,  0^  3-f ,  z-f ,  ^-f ;  often  tetrahedral 
in  planes  1,  2,  and  3-f.  Figs  1,  2,  3,  5,  0,  8,  24,  25,  27;  also  z-J, 
similar  to  f.  16  and  17;  also  f.  40,  all  usuallv  with  curved  faces,  as  in  f. 
68  (=27),  59  (  =  39),  60,  the  planes  of  which  are  3-|-;  60  is  a  distorted 
form  of  58.     Cleavage:  octahedral,  highly  perfect.     Twins;  composition- 


59. 


I 


eL 


63. 


62. 


face,  octahedral,  as  in  fig.  50,  but  with  curved  laces;  f.  01,  which  is  an 
elliptic  twin  of  58,  the  middle  portion  between  two  opposite  sets  oi  six 
planes  being  wanting;  f.  63,  in  which  composition  is  parallel  to  tlie  oc  ar 
fiedral  lace?,  but  the  form  corresponds  to  two  interpenetrating  tctralie 
drons,  as  illustrated  in  f.  62.     Rarely  massive. 


22  NATIVE    ELEMENTS. 

H.=10.  G.=-3-5295,  Thomson;  3*55,  Pelouze.  Lustre  brilliant  ada. 
mantine.  Color  white  or  colorless  :  occasionally  tinged  yellow,  red,  orange, 
green,  blue,  brown,  sometimes  black.  Transparent ;  translucent  when 
dark  colored.  Fracture  conchoidal.  Index  of  refraction  2439.  Exhibits 
vitreous  electricity  when  rubbed. 

Oomp. — Pure  carbon,  isometric  in  crystallization. 

Var. — 1,  Ordinary^  or  crystallized.  The  crystals  often  contain  numerous  microscopic  cavities, 
as  detected  by  Brewster,  and  some  are  rendered  nearly  black  by  their  number ;  and  around  these 
cavities  the  diamond  shows  evidence,  by  polarized  light,  of  compression,  as  if  from  pressure  in 
the  included  gas  when  the  diamond  was  crystallized.  Sometimes  crystals  bear  impressions  of 
other  crystals.  The  back  planes  of  diamonds  reflect  all  the  light  that  strikes  them  at  an  angle 
exceeding  24°  13',  and  hence  comes  the  peculiar  brilliancy  of  the  gem.  The  refraction  of  light 
by  the  diamond  is  often  irregular,  probably  arising  from  the  cause  which  has  produced  the  couvex 
forms.  In  some  plates  from  crystals,  Descloizeaux  has  observed  a  fixed  star  of  six  symmetrical 
rays,  and  in  others,  allied  in  character,  the  rays  were  replaced  by  three  large  elliptical  areas. 
Descloizeaux  shows  that  the  rays  are  symmetrical  with  reference  to  the  faces  of  the  octahedron. 

2.  Massive.  In  black  pebbles  or  masses,  called  car-honado,  occasionally  1,000  carats  in  weight. 
H.  =  10  ;  a.  =  3-012 — 3416.     Consist  of  pure  carbon,  excepting  027  to  2-07  p.  c. 

3.  Anthracitic ;  Carbon  diamantaire,  Count  de  Douhet,  Les  Mondes,  Ap.  11,  1867.  Like  anthra- 
cite, but  hard  enough  to  ncratch  even  the  diamond.  la  globules  or  mammillary  masses,  consisting 
partly  of  concentric  layers ;  fragile;  GI-.=:1'G6;  composition,  Carbon  97,  hydrogen  0'5,  oxygen  1  "5. 
Cut  in  facets  and  polished,  it  refracts  and  disperses  light,  with  the  white  lustre  peculiar  to  the 
diamond.  Locality  unknown,  but  supposed  to  come  from  Brazil.  C.  Mene  has  observed  that  an 
anthracite  from  Creuzot,  consisting  of  C  98*2,  0  0-04,  ash  0'12,  long  heated  in  pieces  in  a  crucible, 
takes  a  metallic  lustre,  and  will  then  cut  glass  hke  a  diamond.  As  anthracite  's  derived  from 
bituminous  coal,  by  subjection  to  more  or  less  heat  under  pressure,  it  is  possible  that  the  degree 
or  condition  of  heating  may  produce  an  anthracite  with  its  particles  partly  or  wholly  of  the  nature 
rf  the  diamond,  and  still  have  the  low  specific  gravity  of  anthracite. 

Pyr.,  etc. — Burns,  and  is  wholly  consumed  at  a  temperature  of  14°  "VVedgewood,  producing 
carbonic  acid  gas.     It  is  uot  acted  on  by  acids  or  alkahes. 

Obs. — The  diamond  appears  generally  to  occur  in  regions  that  afford  a  laminated  granular 
quartz  rock,  called  itacolumite,  which  pertains  to  the  talcose  series,  and  which  in  thin  slabs  is 
more  or  less  flexible.  This  rock  is  found  at  the  mines  of  Brazil  and  the  Urals ;  and  also  in  Georgia 
and  North  Carolina,  where  a  few  diamonds  have  been  found.  It  has  also  been  detected  in  a 
species  of  conglomerate,  composed  of  rounded  siliceous  pebbles,  quartz,  chalcedony,  etc ,  cem.ented 
by  a  kind  of  ferruginous  clay.  Diamonds  are  usually,  however,  washed  out  from  the  soil. 
According  to  M.  Denis  (Ann.  des  M.,  III.  xix.  602)  the  diamond  in  Minas  Geraes,  Brazil,  is  found 
in  two  different  deposits ;  one  called  gurgulho,  consisting  of  broken  quartz,  and  covered  by  a  thin 
bed  of  sand  or  earth ;  the  other,  cascalho,  of  rolled  quartz  pebbles,  united  by  a  ferruginous  clay, 
resting  usually  on  talcose  clays,  the  whole  the  debris  from  talcose  rocks.  The  first  deposit 
affords  the  finest  diamonds,  and  both  contain  also  gold,  platinum,  magnetic  iron,  rutilo,  etc.  The 
most  celebrated  mines  are  on  the  rivers  Jequitinhonha  and  Pardo,  north  of  Rio  Janeiro,  where 
the  sands  (the  waters  being  turned  off)  are  washed  by  slaves.  It  has  lately  been  found  in  Bahia, 
on  the  river  Cachoeira,  at  the  mines  of  Surua  and  Sincora ;  and  Damoiir  has  recognized  in  the 
sand  of  the  locality,  quartz,  feldspar,  rutile,  brookite,  anatase,  zircon,  diaspore,  magnetic  iron,  gold 
in  grains,  arihydrous  phosphate  of  alumina  and  hme,  a  silicate  of  yttria,  and  a  hydro-phosphate  of 
yttria.  At  Bogagem,  Minas  Geraes,  an  enormous  diamond  of  25^2^  carats  has  been  found ;  it  was 
a  dodecahedron,  with  beveled  edges,  in  which  there  were  impressions  of  other  diamond  crysta.s, 
showing  that  It  was  originally  one  of  a  cluster;  it  weighs,  since  cutting,  122  to  125  carats,  and  is 
called  the  "Star  of  the  South."  The  Brazilian  mines  wore  first  opened  in  1727,  and  it  is  estimated 
that  since  then  they  have  yielded  two  tons  of  diamonds. 

The  Ural  diamonds  occur  in  the  detritus  along  the  Adolfskoi  rivulet,  where  worked  for  i^old, 
and  also  at  other  places. 

In  India  the  diamond  is  met  with  at  Purteal,  between  Hyderabad  and  Masulipatam,  where  tho 
famous  Kohinoor  was  found ;  but  there  are  now  only  two  places  of  exploration,  and  these  are  let 
to  some  of  the  natives  for  less  than  25  francs  a  year;  and  if  the  hands  find  a  stone  worth  four  or 
five  rupees  ($2  to  $2|)  a  month,  they  consider  themselves  fortunate.  To  such  a  state  are  the 
famous  mines  of  Golconda  now  reduced.  They  are  obtained  also  near  Parma  in  Bundelcund, 
where  some  of  the  most  magnificent  specimens  have  been  found;  also  on  the  Mahanuddj'  near 
EUore.  The  locality  on  Borneo  is  at  Pontiana,  on  the  west  side  of  tho  Ratoos  mountain.  The 
Piver  Gunil,  in  tho  province  of  Constantine  in  Africa,  is  reported  to  have  afforded  some  diaraond-si. 

In  the  United  States  a  few  crystals  have  been  met  with  in  Rutherford  Co.,  N.  C.  and  Haii  Oo. 
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Ga  (Am.  J.  Sci  II  ii.  253,  and  xv.  373);  they  occur  also  at  Portis  mine,  Franklin  Co  N  C 
(Genth);  oiie  handsome  one,  over  ^  in.  in  diameter,  in  the  village  of  Manchester,  omx)8iu 
Richmond,  va.  o  ,     ^i^voim 

In  California  at  Cherokee  ravine,  in  Butte  Co. ;  also  in  N.  Sau  Juan,  Xova.la  Co  •  in  Frcnc-J. 
Corral^  one  of  H  cai-ats;  at  Forest  Hill,  El  Dorado  Co.,  of  H  carats;  Fiddletovvi,,  Aniador  Co  • 
near  Placerville.     Reported  from  Idaho,  ' 

In  Australi^a,  in  the  valley  of  the  Turon;  in  the  bed  of  the  Macquario;  mouth  of  Pyramuj 
Creek  ;  on  Calcula  Creek  ;  and  also  m  Victoria;  also  in  West  Australia,  at  Freeinautic 

In  Brazil  the  diamond  has  been  found  massive,  in  small  black  pobbU-s',  called  carbomuln  havina 
the  specific  gravity  3-0 1 2—3  4Lf..  They  proved  on  trial  to  bo  pure  carbon  cxeeptinj:  'j-o?  to  0">7 
per  cent.  This  compact  diamond  is  sold  in  the  region  at  75  cents  the  carat  of  tiiroo  and  one-sixth 
grains  troy,  and  the  masses  are  sometimes  I,n()()  carats  in  weight. 

Brewster  finds  that  diamonds  contain  generally  numerous  microscopic  cavities,  and  some  are 
rendered  nearly  black  by  their  number;  and  around  these  cavities  the  diamond  shows  ovidonoe 
of  compression,  as  if  from  pressure  in  the  included  gas  when  the  diamond  was  crystallizimr. 
Diamonds  have  been  observed  having  impressions  of  otlier  crystals. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavornier  as  in  posses- 
sion of  the  Great  Mogul.  It  weighed  originally  900  cjirats,  or  2709';i  grains,  but  was  reduced  by 
cutting  to  8G1  grains.  It  has  the  form  and  size  of  half  a  hen's  c^^y.  It  was  found  in  1550  in  the 
mine  of  Colone.  The  Pitt  or  Regent  diamond  weighs  but  i;'>6-25  carats,  or  -119^^  grains;  but  ia 
of  unblemished  transparency  and  color.  It  is  cut  in  the  form  of  a  brilliant,  and  is  estimated  at 
£125,00(1.  The  Kohinoor  measured,  on  its  arrival  in  England,  about  Ij  inches  in  its  groalest 
diameter,  over  g-  of  an  inch  in  thickness,  and  weighed  I86;.V  carats,  and  was  cut  with  many 
facets.  lb  has  since  been  recut,  and  reduced  to  a  diameter  of  1  ,V  by  IJ  nearly,  and  thus 
diminished  over  one-third  in  weight.  It  is  supposed  by  Mr.  Tennant  to  have  been  originally  a 
dodocahedron,  and  he  suggests  that  the  great  Russian  diamond  and  another  large  slab  weigliing 
130  carats  were  actually  cut  from  the  original  dodecahedron.  Tavornier  gives  the  original  w^.^'ht 
at  787-^  carats.  The  Rajah  of  Mattan  has  in  his  possession  a  diamond  from  Borneo,  weighmg 
367  carats.  The  mines  of  Brazil  were  not  known  to  allbrd  diamonds  till  the  commencement  of 
the  18th  century. 

Colorless  diamonds  are  in  general  most  highly  esteemed.  When  cut  and  polished,  a  diamond  of 
the  purest  water  in  England,  weighing  one  carat,  is  valued  at  £12  ;  and  the  value  of  others  is 
calculated  by  multiplying  the  square  of  the  weight  in  carats  by  1 2,  except  for  those  exceedinff 
20  carats,  the  value  of  which  increases  at  a  much  more  rapid  rate.  This  rule  is  scarely  rog-arded 
in  market,  as  the  standard  of  purity  and  taste  for  diflereut  countries  dilfers,  and  the  slightest  tiugo 
of  color  affects  greatly  the  commercial  value.  Blue  is  an  exceedingly  rare  color;  and  one  of  this 
shade,  the  Hope  diamond,  weigliing  only  4^  carats,  but  of  peculiar  beauty  and  brilliancy,  is  valued 
at  £25,000.  A  yellowish  diamond  of  large  size  (value  £12,000)  has  been  found  by  Fremy  to  Uko 
a  rose-red  color  when  heated,  which  color  it  retains  for  two  or  three  days,  and  then  resumes  tho 
original  yellow.     An  emerald-green  diamond  in  the  Dresden  Treasury  weighs  31  ^  carats. 

The  ancient  Romans  had  rings  set  with  the  diamond,  and  used  the  chippings  foraraiip.  -'' 

tools.  Pliny  speaks  of  the  six-angled  form  of  the  crystals  of  the  ada)iuu>,  and  their  n- 
to  two  pyramids  or  tops  placed  base  to  base,  a  description  that  would  apply,  perhaps,  us  well  loa 
double  hexagonal  pyramid  as  to  an  octahedron ;  j^et  it  is  probable,  from  the  other  characters  men- 
tioned, the  hardness,  rarity,  small  size,  use,  and  occurrence  in  gold  regions,  that  the  octalu.ir.d 
diamond  was  referred  to.  The  adamas  of  the  ancients  included  some  corundum  and  other  h  ird 
stones,  and  even  hard  metal.  Theophrastus  makes  no  mention  of  the  true  diamond.  (See,  on  tho 
adamas  of  the  ancients.  King  on  Precious  Stones  and  Gems,  p.  19.)  .  . 

The  method  of  polishing  diamonds  was  discovered  in  U56,  by  Louis  Berquen,  a  cmzou  ot 
Bruges,  previous  to  which  time  the  diamond  was  known  in  Europe  only  in  its  uncut  state.  11 
appears  to  have  been  practised  long  before  in  India,  the  faceting  of  the  Kohinoor  dating  tar  baclf 
into  uncertain  time.     (See  King,  pp  30,31.) 

The  diamond  has  probably  proceeded,  like  mineral  coal  and  oil,  from  the  slow  docomposilion  oi 
vegetable  material,  or  even  from  animal  matters,  either  source  atlbrding  tho  requisite  carbon ;  bui 
it  has  been  formed  under  those  conditions  as  to  heat  that  has  produced  the  mtlHmorphism  ol 
argillaceous  and  arenaceous  schists  and  their  auriferous  quartz  veins  ;  since  it  is  found  uxclu^  •  .. 
in  gold  regions,  or  in  the  sands  derived  from  gold-bearing  rocks.  The  schists  that  wore  a..  i 
at  the  time  may  have  previously  been  shales  impregnated  with  petroleum,  or  other  cari>onact?ou^ 
substances  (hvdrocarburets)  of  organic  origin.  Chancourtois  observes  that  the  urination  I  rum  a 
hydrocarburcfted  vapor  or  gas  is  analogous  to  that  of  sulphur  from  lO'^lrosulphurottcd  e  nana- 
lions.  In  the  oxydation  of'the  latter  by  the  humid  process,  the  hydrogen  becomes  o^7^^  ;^";* 
only  a  part  of  the  sulphur  changes  to  sulphurous  acid,  tho  rest  rc'"^'"'"»?^'^,f;''i'''''//  „^^ 
humid  oxydation  of  a  carburetted  hydrogen,  the  hydrogen  is  oxydized,  part  ol  tiie  caroon  oowin« 
carbonic  acid,  and  the  rest  remains  as  carbon  and  may  form  crystaUized  Oiamoao. 
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25    GRAPHITE.     Plumbago,  MoIybd«na,  Bly-Ertz,  Sromdl,  Mm.,  58,  1739  [not  Plumba^c 
A<,r,c     Gesr^l    Blyertz  pt,  Mica  piotoria  nigra,  Molybi^na  pt..  Wall,  131,  1747     uZZ 

toaum£m„  1,68  Plumbago  &Aeefe  (proving  its  carbou  nature),  Ak.  H.  Stockholm  n79 
Hombagme  ,e  Z.^e  Crist..  1783.  Graphit  Wern.,  Bergm.  J.,  380, 1789,  Kar.L.  Mu.L"k,  i i 
339,1789.     Carburet  of  Iron.    Fer  carbure  B-.  ^i^.,  j>  . 

Hexagonal.  In  flat  six-sided  tables,  .ff  A  ^=85°  29',  Kenno-ott  hv  rnl 
en  ation  from  Ticonderoga  crystals,  whicli  have  the  planefl^  f-sLid  3  2 
with,  approximately,  ^Af  2=137",  (?A  2=110°,  and^<>A  2  =  1220  A  pla'^ie 
observed  by  Ilaidinger,  is  probably  ^B,  or  ^-2  ;  the  angle  measured  40°  56^' 
was  the  basa  angle  of  the  pyramid.  The  b^sal  plane3"(  0)  aie  often  striated 
fmSL    fnf  fT""''  '*^«T-     ^''^'^^^g'^  ■■  '^^'^l'  P«''fe«t-     Commonly  in 

.  ?Tt^~t^*     (^.==2-0891;  of  Ticonderoga,  2-229  Keniiffott ;    2-14  Wun- 
^edel,  In.chs.     Lustre  metallic.     Streak  black  and  sbinfn^  '  Co  or  iro  - 
black— dark   steel-oTay.     Opaque       Sectile  •  qoi'k  T.m^m^       Ti  •      i      • 
flexible.     Feel  greasy.  ^  ^ectiie,  soils  papei,      Tlim   laminae 

u7r^'^'~l^^  Foliated;  (5)  columnar,  and  sometimes  radiated;    (c)  scaly    massive    nr^rl   «i.f^ 

^q^;^^?BVtitXi>i,rrbr9^^^^ 

TJ.e  followmg  are  analyses  of  different  graphites  by  0.  Mene  (0.  R,  Ixiv.  1091,  1867): 


Corap.  of  100  parts  of  asli. 
/ A 


G. 

1.  Ural,  Mt.  Alibert  2-1759 

2.  Cumberland,  England  2-3455 

3.  Mugrau,  Bohemia  2*1197 

4.  Zaptau,  Lower  Austria  2*2179 
Swarbock,  Bohemia  2-3438 
Fagerita,  Sweden  2-1092 
Cumberland  2-5857 
Passau,  Bavaria  2-o032 

9.  Buckingham,  Canada  2*2863 

10.  Cumberland  2*4092 

11.  Ceara,  Brazil  2*3865 

12.  Passau,  Bavaria  2*3108 

13.  Madagascar  2-4085 

14.  Cejlou  2-2659 
16.  Pissie,  Hautes-Alpes  2-4572 


Carbon 
94-03 
91*55 
91  05 
90-63 
88-05 
87-65 
84-38 
81  •08 
78-48 
78-10 
77-15 
73*65 
70*69 
68-30 
59-67 


Vol. 

0-72 
1*10 
4-10 
2*20 
1-05 
155 
2-62 
7*30 
1*82 
6*10 
2*55 
4*20 
518 
5-20 
3-20 


Ash 

5-25 

7*35 

4*85 

7-17 

10-90 

1080 

13*00 

11-62 

19*70 

15*80 

20*30 

22-15 

24-13 

26-50 

37*13 


Si 
64-2 
52*5 
61-8 
550 
620 
5S-6 
62-0 
53-7 
65-0 
58*5 
790 
69-5 
59*6 
60-3 
68*7 


*1 

24-7 

28*3 

28-5 

30*0 

28-5 

31*5 

250 

35-6 

25-1 

30*5 

11*7 

21-1 

31-8 

41-5 

20-8 


Alk.  i 
■  Fe  Mg,Oa  loss. 
10*0     0*8     0*3 

6-0 

0-7 


12-0 

8-0 

14*3 

6-3 

7-2 

lo-o 

6-8 
6-2 
7-5 
7-8 
6-5 
6-8 
Si 
8*1 


1-5 
0*5 
2*6 
1-7 
0*5 
3*0 
1-5 
2*0 
1-2 


1-2 
1-0 
0-7 
1*7 
2-2 
0*4 
2-2 
1-2 


1-9 
0-6 


Other  analyses :  16-19,  Y.  Regnault  (Ann.  Ch.  Phvs    IT  i 
aontnb.):  ^    '' 


1-5     0-9 


C 

H 

16. 

Canada  (I.) 

86-8 

0*5 

17. 

;;    (11) 

7635 

0*70 

18. 

"    (III.) 

98-56 

1-34 

19. 

Siberia 

89*51 

0*60 

20. 

Albert  mine, 

Siberia 

91*7 

21. 

(< 

ii 

97-17 



202);  20,  21,  C.  G.  Wheeler  (pri^ 


Ash 

12-6  =  99-9  Regnault. 

23-40=100*45  Regnault. 
0*20  =  100-10  Regnault 

10-40  =  100-51  Regnault. 
5  3  =  100  Wheeler 
2-8^  =  100  Wheeler. 
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Steppe,  Hermauu  found  C  40-55,  earthy  matters  GiioG,  11  '2-8'J=10O.  Tlieso  results  show  that 
the  variations  arising  from  impurities  are  great.  The  material  aualyzed  by  Wheeler  ia  thai  uhod 
by  the  tirm  of  A.  W.  Faber. 

Tremenheeriie,  Piddington,  appears  to  be  impure  graphite,  or  is  between  coal  and  graphite ;  it  ip 
Bcaly  in  structure,  and  highly  metallic  in  lustre.  It  aflbrded  Piddington  Carbon  «5-70,  water  and 
sulphur  4-00,  sesquioxyd  of  irou  2'50,  earthy  impurities,  chiefly  siUca,  750,  water  and  loss  0-30  = 
100  ;  the  iron  occurs  as  sulphuret.     2'enasserim,  Rev.  V.  Mason,  Maulmaiu,  1852,  p.  52. 

Pyr.,  etc. — At  a  high  temperature  it  burns  without  flame  or  smoke,  leaving  usually  eon.o  r.-.! 
oxyd  of  iron.  B.B.  infusible ;  fused  with  nitre  in  a  platinum  spoon,  deflagrates,  converting  iho 
reagent  into  carbonate  of  potash,  which  eflervesces  with  acids.     Unaltered  by  acid.s. 

C5bs. — Graphite  occurs  in  beds  and  imbedded  masses,  lamimt,  or  scales,  in  granite,  gneiss,  mica 
schist,  crystaUine  lunestone.  It  is  in  some  places  a  result  of  the  alteration  by  heat  of  the  coal  of 
the  coal  formation.     Sometimes  met  with  in  greenstone.     It  is  a  common  furnace  product. 

A  fine  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  in  trap,  which  occurs 
in  clay  slate  ;  in  Gleustrathfarrar  in  Invernesshire,  forms  nests  in  gneiss ;  at  Arendal  in  Norway,  in 
quartz;  at  Pargas  in  Finland;  in  the  Urals,  Siberia,  Finland;  in  various  parts  of  .Vustria;  Prus- 
sia ;  France ;  at  Craigman  in  Ayrshire,  it  occurs  in  coal  beds,  which  have  been  altered  by  contact 
with  trap.  In  Irkutsk,  in  the  Tunkinsk  mts.,  at  the  very  valuable  Mariinskoi  graphite  mine,  ;» 
large  mass  has  been  obtained,  having  the  structure  of  the  wood  from  which  it  was  formed.  Large 
quantities  are  brought  from  the  East  Indies. 

Forms  beds  in  gneiss,  at  Sturbridge,  Mass.,  whore  it  presents  a  structure  between  scaly  and 
fine  granular,  and  an  occasional  approximation  to  distinct  crystahizations  ;  also  at  North  Brook- 
field,  Brimtield,  and  Hinsdale,  Mass.;  extensively  in  Cornwall,  near  the  llousatonic,  and  in  .\s!i- 
ford,  Conn. ;  also  in  Brandon,  Vt. ;  at  Grenville,  C.  E.,  associated  with  sphcne  and  tabular  spar 
in  granular  limestone.  Foliated  graphite  occurs  in  large  quantities  at  Ticonderoga,  on  Lake  George ; 
also  upon  Roger's  Rock,  associated  with  pyroxene  and  sphcne.  Near  Amity,  Orange  Co.,  N.  Y., 
it  is  met  with  in  white  limestone,  accompanying  spinel,  chondrodite,  hornhlende.  etc.;  at  Ro.ssic. 
SL  Lawrence  Co.,  N.  T.,  with  iron  ore,  and  in  gneiss ;  in  Franklin,  N.  J.,  in  rounded  cv):i'  r-- 
tions  radiated  within  ;  in  AVake,  N.  C. ;  on  Tyger  River,  and  at  Si)artenburgh  near  the  Cow 
Furnace,  S.  C. ;  also  in  Bucks  Co.,  Penn.,  three  miles  from  Attleboro',  associated  with  t:r  .: 
spar,  pyroxene,  and  scapolite;  and  one  and  a  half  miles  from  this  locality,  it  occurs  in  abun'l  .  ■ 
in  syenite,  at  Mansell's  black  load  mine.     There  is  a  large  deposit  at  St.  John,  New  Brunswick. 

In  the  United  States,  the  mines  of  Sturbridge,  Mass.,  of  Ticonderoga  and  Fishkill,  N.  V.,  of 
Brandon,  Vt.,  and  of  Wake,  K  C,  are  worked;  and  that  of  Ashford,  Conn.,  formerly  allorded  a 
large  amount  of  graphite. 

The  name  black  lead,  appHed  to  this  species,  is  inappropriate,  as  it  contains  no  lead.  The  name 
graphite,  of  Werner,  is  derived  from  yoi'b'.>,  I  write. 

Nordenskiold  makes  the  graphite  of  Ersby  and  Storgard  nionoclinic,  with  the  inchnation  of  the 
vertical  axis  88'  14',  i-i  (cleavage  face)  on  faces  of  obhque  prisma  106°  21',  and  angle  of  prism 
123°  24'  (Pogg.,  xcvL  110). 
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n.  SULPHIDS,    TELLURIDS,    SELENIDS,    ARSENICS, 
ANTIMONIDS,    BISMUTHIDS. 


There  are  three  natural  divisions  of  the  species  of  this  section : 

1.  Simple  Sulphids  and  Tellurids  of  Metals  of  the  Sulphur  or 
Arsenic  Group. 

2.  Simple  Sulphids,  Tellurids,  Selenids,  Arsenids,  Antimonids,  Bis- 
muthids,  of  Metals  of  the  Gold,  Iron,  and  Tin  Groups.  Some  of  the 
species  contain,  along  with  sulphur,  also  arsenic,  antimony,  or  bismuth  ; 
but  the  arsenic,  antimony,  or  bismuth,  in  such  cases,  replaces  sulphur  as 
its  isomorph. 

3.  Double  Sulphids  :  or  Sulpharsenites,  Sulphantimonites,  Sulpho- 
bismuthites. 

In  this  section  of  Sulphids,  etc.,  the  atomic  weights  of  arsenic^  antimony  and  bismuth  are  taken 
at  half  the  value  given  in  the  table  on  page  xvi,  as  it  is  in  this  state  that  they  approximate  to  sul- 
phur in  the  "forms  and  relations  of  their  compounds.  The  atomic  weights  thus  halved  are,  fot 
arsenic  37*5,  antimony  61,  bismuth  105;  that  of  sulphur  being  16. 


I.  SIMPLE  SULPHIDS  AND  TELLURIDS  OF  METALS  OF 
THE  SULPHUR  AND  ARSENIC  GROUPS. 

1.  REALGAR  GROUP.     Composition  RS.     Crystallization  Monoclinia 

26.  Realgar,  AsS. 

2.  ORPIMENT  GROUP.     Composition  R-S^     Crystallization  Orthorhombic. 

27.  Orpiment,  As^S^  29.  Stibnite,  Sb^S'' 

28.  DiMORPHITE,         ?AS^S^  30.    BiSMUTHINITE,     Bl'^R' 

3.  TETRADYMTTE  GROUP.     Containing  Bi,  Te. 

31.  Tetradymite,  33.  Wehrlite. 

32.  JOSEITE. 

4.  MOLYBDENITE  GROUP.     Containing  Molybdenum. 

34.  Molybdenite,  MoS^ 

26.  REALGAR.  HavSapuKri  TheopJir.,  325  B.C.  LavSapixn  Dioscor.,  50  A.D.  Sandaracha  Pliri^ 
XXXV.  6,  77  a.d.  Sandaraca  Germ.  Reuschgeel,  Rosgeel,  Agric,  444,  etc.,  1529,  Interpr.,  468, 
1546.  Rauschgelb  pt.,  Arsenicum  sulphure  mixtum,  Risigallum  pt.,  Realgar,  Arsenicum  rubruin, 
WaU.,  224,  1747.     Arsenic  rouge  Fr.  Trl.  Wall.,  406,  1753.     Realgar  natif,  Rubine  d' Arsenic, 
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dfi  Lisle,  iii.  333,  1183.  Red  Sulphuret  of  Arsenic.   Rothes  Raiisc)jgolb,  Opcrmcnt  Germ    Arscnif 
sulfard  rouge  Fr.  ^         r  ,  ■  luy. 

Monocliiiic.     C=()(y''  5\  /A  7=74:°  20',  Marigiiac,  Scacchi  6> A  U=138^ 
21';  a:h:  c=:0'6755  :  1  :  0-6943. 

6^  A  7=104°  12'  b  A  ^-^=118°  55'         ^A    1  =  133^  1' 

6^Al-^=139    38  ^-2A^-2=113     6  i-lAl-2=115    1 

Cleavage  :  i-l,  0  rather  perfect ;  I,  i-i  in  traces.     Also  granular,  coarse 
or  fine ;  compact. 


0                                      1 

-i-2 

2-6 

i-i 

i.^ 

l'.^ 
^-.i 

-1-2 

i-2 
42 

i-j 

i-4 

-1-i 
i-i 

-■ — 

— — 



2-4 

3-6 

2-i 
1-i 

2 

2-2 

3.  i 

'2-1 

3.1 
2    2 

1 

1-2 

1-i 

hi 

1-4 

i-2 

Observed  planes. 

G.  =  3-4— 3-6. 


H.=l-5 — 2.  G.  =  3*4 — 3*6.  Lustre  resinous.  Color  aurora-red  oi 
orange-yellow.  Streak  varying  from  oi-ange-red  to  aurora-red.  Traii- 
parent — translucent.     Fracture  conchoidal,  uneven. 

Comp. — As  S:^Sulpliur  29-9,  arsenic  TO-l  — 100.  A  spcjimen  from  Pola  de  Lena  in  Asturia, 
3pain,  gave  Hugo  Miller  (J.  Ch.  Soc,  xi.  242)  S  30-00,  As  70-25. 

Pyr.,  etc. — In  the  closed  tube  melts,  volatilizes,  and  gives  a  transparent  red  sublimnto;  in  tlip 
open  tube,  sulphurous  fumes,  and  a  white  crystalline  sublimate  of  arscnous  acid.  B.B.  on  char- 
coal burns  with  a  blue  flame,  emitting  arsenical  and  sulphurous  odors.     Soluble  iu  caustic  alkalu^s. 

Obs.— Occurs  with  ores  of  silver  and  lead,  at  Felsobanya  in  Upper  Hungary,  at  Kapnik  and 
Naj 


in 

Wicslo  _        

minute  crystals.     Strabo  speaks  of  a  mine  of  saadaraca  (^Lho  ancient  name  of  this  species)  at 
Pompeiopolis  in  Paphlagonia. 

For  recent  crystallographic  observations  see  Hessenberg's  Min.  Notizcn,  Nos.  1  and  a. 

The  name  realjar  is  of  Arabic  origin.  ,  . 

Alt.— Changes,  on  exposure,  to  orpiment  (As"  S')  and  arsenolito  (As^  0'),  6  of  A.s  s  -^ 

2  As-  S',  and  2  As  being  set  free  which  changes  to  .Vs'  0'  or  arseuolito  (Volger).  _  A  (•  t 

Bometimes  forms  on  realgar,  which  is  supposed  by  Volger  to  bo  a  sulphid  coutammgletii  bu^paur 
than  realgar. 


27.  ORPIMENT.  'Ap^tuiKS,  Theophr.  'Ao<JtviK6.  Dloscor.  Auripigmentum,  Arrhonicura,  P/**., 
xxxiii.  '22,  xxxiv.  56.  Auripigmentum,  Germ.  Operment,  Agric,  interpr.,  4G3,  154G.  OrpimenL 
Rauschgelb  pt.,  Risigallum  pt.,  Arsenicum  flavum,  Wall,  224, 1747.  Arsenic  jaune  Fr.  irl  W  .UL 
1406,1753.   Gelbes  Rauschgelb  (?5r;7i.    Arsenic  sulfuro  jaune  iV.  Yellow  sulphuret  of  A reomc 

Orthorliombic.    7a  7=100°  40',  6^A  I-z=120°  30' ;  a:h:  (?=l-35ll  :  I 
1-2059.     Observed  planes  as  in  the  annexed  figure. 
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6^  A  1-1=131°  45' 

0  A  2-2=127    27 


i-^  A  ^-2  ov.  i-t=111°  W 
2-2  A  2-2    adj.  =  94    20 


l-^Al-^=83°  30' 
2-2  A  2-2  ov.  l-fcl31 


30 


Cleavage  :  i-i  highly  perfect,  i-t  in  traces,  i-i  longitiidi 
nally  striated.  Also,  massive,  foliated,  or  columnar^ 
sometimes  reniform. 

H.  =  1-5  —  2.  G.  =  3-48,  Haidinger  ;  3*4,  Breithaupt 
Lustre  pearly  upon  the  faces  of  perfect  cleavage ;  else 
where  resinous.  Color  several  shades  of  lemon-yellow, 
Streak  yellow,  commonly  a  little  paler  than  the  color 
Subtransparent — subtranslucent.  Sub-sectile.  Tiiin  lami 
nse  obtained  by  cleavage  flexible  but  not  elastic. 

Oomp.— As^  S'=Sulphur  39,  arsenic  61=rl00. 
Pyr.,  etc. — In  the  closed  tube,  fuses,  volatilizes,  and  gives  a  dark  yel- 
low sublimate ;  other  reactions  the  aame  as  under  realgar.    Dissolves  in  nitromuriatic  acid  and 
caustic  alkalies. 

Obs. — Orpiment  in  small  crystals  is  imbedded  in  clay  at  Tajowa,  near  Neusohl  in  Upper  Hun- 
gary. It  is  usually  in  foliated  and  fibrous  masses,  and  in  this  form  is  found  at  Kapnik  in  Tran- 
sylvania, at  Moldawa  in  the  Bannat,  and  at  Felsobanya  in  Upper  Hungary,  where  it  exists  in 
metaUiferous  veins,  associated  with  realgar  and  native  arsenic ;  at  Hall  in  the  Tyrol  it  is  found  in 
gypsum ;  at  St.  Gothard  in  dolomite ;  at  the  Solfatara  near  Naples,  it  is  the  result  of  volcanic 
sublimation ;  in  Fohnsdorf,  Styria,  found  in  brown  coal.  Near  Julamerk  in  Koordistan,  there  is 
a  large  Turkish  mine.  Occurs  also  at  Acobambillo,  Peru.  Small  traces  are  met  with  in  Edenville. 
Orange  Co.,  N.  Y.,  on  arsenical  iron. 

The  name  orpiment  is  a  corruption  of  its  Latin  name  auripigmentum,  ^'  golden  paint,^^  which  was 
given  in  allusion  to  the  color,  and  also  because  the  substance  was  supposed  to  contain  gold. 

The  crystalline  form  is  made  monodinic  by  Breithaupt  (B.  H.  Ztg.,  xxv.  194).  He  makes  i-l  the 
chnodiagoual  plane,  and  i-l  the  front  or  orthodiagonal,  with  the  planes  i-l,  above  and  below  i-\ 
hemidomes,  inclined  at  unequal  angles  on  ^-^,  that  below  at  an  angle  2^"  to  3°  the  smaller.  Also, 
he  makes  i-2  the  plane  /.     No  definite  measurements  are  given. 


28.  DIMORPHITE.     Dimorfina  ScaccM,  Mem.  Geol.  sulla  Campania,  Napoli,  116,  1849. 

Orthorhombic.  Two  types :  (A),  IaI=  98°  6^  Oa1-1=  127°  50' ;  a  : 
b  :  c=l-2876  :  1  :  1-1526  ;  (B)  conimon  form,  /A/=:=100°32^6>  A  1-^=127° 

r;  a:h:  c==  1-3262  :  1  :  1-203. 
Observed  planes  as  in  the  an- 
nexed flgiii'es. 

In  A,  6>Al=:rl20°23^  6^  A 1-1 
=  131°  50\  6)Af^  =  150°  49', 
1-iAl-i  over  6^=83°  40',  lAl 
ov.  l-^=rlll°  10'. 

In  B,  6> A  5-^=121°  6',  OaU 
=  151°7',  6>Aff=:llf)°40',^-|A 


^■-{=112° 


45'.     Cleavage  none. 


H.  =  l-5.     G.r=3-58. 


Crystals  minute. 
Lustre  splendent  adamantine.     Color  orange-yel- 


low :  powder  saffron-yellow.     Translucent  and  transparent. 


Fragile. 


Comp. — From  imperfect  trials  by  Scacchi,  perhaps  As''  S^=Sulphur  24*55,  arsenic  '75'45=rl00, 
Pyr.,  etc. — Heated  in  a  porcelain  crucible  with  a  spirit  lamp,  affords  odorous  fumes  and  be- 
comes red;  with  more  heat  becomes  brown,  gives  off  yellow  fumes,  and  evaporates,  leaving  no 
residue ;  with  soda  a  garlic  odor.     Completely  soluble  in  nitric  acid. 

Obs. — From  a  fumarole  of  the  Solfatara,  Phlegrsean  fields.     Crystals  not  over  half  a  millimeter 
in  their  longest  direction.     •  ' 
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29.  STIBNITE.     E,-,>,«,  E.,'^,,  U\arv6pe,X,o.,  Dioscor.     Siimmi,  Stibi,  Stibium   Plin    xxxiii  33 
34.     Stibi,  Spiessglas,  ^asiZ  Fa/en/tne  (who  proved  it  to  contain  sulphur),  Uij'o     Lupus  m  .tal' 

.    lorura  Alchem.     Spiess-Glass-Erz  Bruckmann,  Bcrkwerko,  1727.     Spitsglasmahn    Minora  AnU 

monii,  Antimonium  Sulphure  minerahsatum,  Wall,  2:57,  1747.     Onuispiossglaso^  Grauspiess- 

glanzerz,  Antimonglanz,  Germ.     Antimoine  sulfure  Fr.     Snlpluirct  of  Antimony  Gray  Anti- 

.     aiony;   Antimony  Glance.     Stibine  Beud.,llv.,  ii.  421,  1 832.     Aiitiinonit  JIaid 

1845.     Stibnite  Dana,  Min.,  1854.  "' 


Handb.,  5C^ 


Ortliorhombic.     lAl=dO''  54',  Oa1-z=134:°  1G'  ;  a -Jj  :  ^=l-()2:>t) 


|-4.     Kreuner. 

(9Ai=154:°  20'. 
6>  A  1=124    45 
6^A2-2=113    49 


6^  A 1-2:=  134°  42'^. 

^'-5  A ^'-2,  mac, =127    36 

l-^Al-^,  top,  =  89    24 


0  A  1  =  124''  4.V. 
lAl,brach.,  =  l()8    40 
lAl,  has.,  =  110    30 


Lateral    planes    deeply   striated 
'  longitudinally.  Cleavage  :  i-i  highly 
perfect.    Often  colnmnar,  coarse  or 
fine  ;  also  granular  to  impalpable. 

H.=2.  G.=4-516,  Haiiy;  4-62, 
Mohs.  Lustre  metallic.  Color  and 
streak  lead-gray,  inclining  to  steel- 
gray  :  subject  to  blackish  tarnish, 
sometimes  iridescent.  Fracture 
small  sub-conchoidal.  Sectilo.  Thin 
laminae  a  little  flexible. 


Comp.— Sb'^  S'= Sulphur  28  2,  antimony 
71*8=100.  Bergmann,  who  made  the  first 
determination  of  the  sulphur  in  the  mineral 

(Opusc,  ii.  167,  1782),  obtained  S  26,  Sb  74=100.  Eight  analyses  of  stibnito  from  Arnsberg, 
Westphalia,  gave  Schneider  a  mean  of  Sb  71-48,  S  2^^8-52,  excluding  <»-33  p.  c.  of  quartz;  tho 
results  of  the  analyses  varied  from  71-441  to  71*519  (Pogg.,  xcviii.  293).  Schnabel  obtaiucU 
for  the  same  Sb  72-u2,  S  27-85,  Fe  (»-13  (Ramm.  Min.  Ch.,  39). 

Pyr.,  etc. — In  the  open  tube  sulphurous  and  antimonous  fumes,  the  latter  condensing  as  a 
white  sublimate  which  S.B.  is  non-volatile.  On  charcoal  fuses,  spreads  out,  gives  sulphurous 
and  antimonous  fumes,  coats  the  coal  white  with  oxyd  of  antimony;  this  coating  treated  in  R.F. 
tinges  the  flame  greenish-blue.     Fus.  =  l.     When  pure  perfectly  soluble  in  muriatic  acid. 

Ob3.— Occurs  with  spathic  iron  in  beds,  but  generally  in  veins.  Often  associated  with  blendo, 
heavy  spar,  and  quartz.  . 

Met  with  in  veins  at  Wolfsberg,  in  the  Harz :  at  Brilunsdorf,  near  Freiberg;  at  Przibram; 
Felsobanya,  Schemnitz,  and  Kremuitz,  in  Hungary,  where  it  often  occurs  in  diverg-.ng  prisma, 
Beveral  inches  long,  accompanied  by  crystals  of  heavy  spar  and  other  mineral  species  ;  at  I  c^.>lj^ 
in  Tuscany,  in  crystals:  iu  Katharinenberg.  in  the  Urals;  in  Dumfriesshire,  fibrous  and  laminated; 
in  Cornwall,  abundant  near  Padstowand  Tintagel;-  also  crystallized  at  Wheal  Boys  ;  at  laro  Hill, 
in  Scotland ;  in  Perthshire.     Also  found  at  different  Mexican  mines.     Also  abundant  m  Bornoo. 


Fredericton,  S.W.  side  of  St.  John  R.  .  •  r  ♦»,    oK/«r»  it 

This  ore  affords  nearly  all  the  antimony  of  commerce.     Tho  cruao  antimony  of  the  » »«?■•' 

obtained  bv  simple  fusion,  which  separates  the  accompanying  rock,     hrom  this  prouuc;  mosi  oi 

the  pharmaceutical  preparations  of  antimony  are  made,  and  the  pure  iik-UU  extracloa. 

This  ore  was  employed  by  the  ancients  for  coloring  tho  hair,  oycbrows,  etc-.,  to  '"^roa-^L  ine 

apparent  size  of  the  eye ;  whence  they  called  tho  ore  rr\arv6fJaX,Jo.,  from  n.Uy . j,  broad,  aua  .^tf-  /.♦*, 
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eye.    According  to  Dioscorides,  it  was  prepared  for  this  purpose  by  enclosing  it  in  a  lump  of 

dough,  and  then  burning  it  in  the  coals  till  reduced  to  a  cinder.  It  was  then  extinguished  with 
milk  and  wine,  and  again  placed  upon  coals  and  blown  till  ignition :  after  which  the  heat  wag 
discontinued,  lest,  as  Pliny  says,  "plumbum  Aat,"  it  become  lead.  It  hence  appears  that  the  meta., 
antimony  was  occasionally  seen  by  the  ancients,  though  not  distinguished  from  lead. 

On  cryst.  see  Krenner,  Ber.  Ak.  Wien,  li.  1864,  436. 

Alt. — Changes  on  exposure  by  partial  oxydation  to  antimony  blende  (2  Sb'^  S^  +  Sb'^  0^),  and  by 
further  oxydation  to  valeniiniie  (S^  0'^).  Antimony  ochre  {S\y  0^  +  Sb^  0^),  and  also  Sb'"'  0^-t-5H. 
are  other  results  of  alteration. 

30.  BISMUTHINITE.  Yisimutum  Sulphure  mineralisatum  (fr.  Riddarhyttan)  Cronst.,  193 
1758.  "Wismuthglanz  Germ.;  Bisnauth  sulfure  Fr.  Sulphuret  of  Bismuth.  Bismuth  Glance 
Bismuthine  Beud.,  Tr.,  ii.  418,  1832.     Bismutholamprite  GlocJc.,  Syn.,  27,  1847. 

Orthorhombic.  I A  1=91°  30^  Observed  planes  /,  i-i,  i-i,  i-^,  Brooke- 
Cleavage  :  bracliy diagonal  perfect ;  macrodiagonal  less  so  ;  basal  perfect. 
In  acicnlar  crystals.     Also  massive,  with  a  foliated  or  fibrous  structure. 

H.  =  2.     G.  =  64— 6-459;  Y'2 ;  7*16,  Bolivia,  Forbes.     Lustre  metallic.  I 
Streak  and  color  lead-gray,  inclining  to  tin-white,  with  a  yellowish  or  iri- 
descent tarnish.     Opaque. 

Comp.— Bi^  S^=:Sulphur  18-75,  bismuth  81-25  =  100 ;  isomorphous  with  stibnite.  Analyses :  1, 
H.  Rose  (Gilb.  Ann.,  Ixxii.  192);  2,  Wehrle  (Baumg.  Ztg.,  x.  385);  3,  Scheerer  (Pogg.,  Ixv.  299); 
4,  Hubert  (Haid.  Ber.,  iii.  401);  5,  Rammelsberg  (5th  Suppl.,  261);  6,  F.  A.  Genth  (Am.  J.  Sci., 
II.  xxiii.  415);  7,  D.  Forbes  (Phil.  Mag.,  IV.  xxix.  4): 

S  Bi 

1.  Riddarhyttau  18-72  80-98=99-70  Rose. 

2.  Retzbanya  18-28  8096  =  99-24  Wehrle. 

3.  Gjellebiik  19-12  79-77,  Fe  015,  Ca  0'14=99-18,  Scheerer;  G.  6-403. 

4.  Oravicza  19*46  74-55,  Fe  0-40,  Cu  3'13,  Au  0*53,  Pb  2-26=100-33  Hubert. 

5.  Cornwall  18-42  78'00,  Fe  1*04,  (^u  2-42  =  99-88  Rammelsberg. 

6.  Riddarhyttau  18-19  77-3:^,  Fe  0-31,  Ou  0-39,  Te  0-30,  Se  tr.,  Actinolite  2'93=99-45  Genth. 

7.  Bolivia  19-61  80-93  =  100-54  Forbes. 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumes,  and  a  white  sublimate  which  B.B.  fuses  into 
drops,  brown  while  hot  and  opaque  yellow  on  coohng.  On  charcoal  at  first  gives  sulphurous 
fumes,  then  fuses  with  spirting,  and  coats  the  coal  with  yellow  oxyd  of  bismuth.  Fus.  =  l.  Dis- 
fiolves  readily  in  hot  nitric  acid,  and  a  white  precipitate  falls  on  diluting  with  water. 

Obs. — Accompanies  molybdenite  and  apatite  in  quartz,  at  Brandy  Gill,  Cari-ock  Fells,  in  Cum- 
berland, having  a  foliated  structure ;  occurs  near  Redruth ;  at  Botahack  near  Land's  End ;  at 
Herland  Mine,  Gwennap;  with  childronite,  near  CalHngtou;  at  Lanescott  mine,  near  St.  Austell; 
at  Johanngeorgenstadt,  Altenberg,  Schneeberg,  in  limestone ;  with  cerium  ore  at  Riddarhyttau, 
Sweden ;  at  the  San  Baldomero  mine,  near  Sorata,  Bolivia,  fohated,  massive,  and  acicnlar. 

Occurs  with  gold,  pyrite,  and  chalcopyrite  in  Rowan  Co.,  N.  C,  at  the  Barnhardt  vein.  Re- 
ported by  Sliepard  to  have  been  found  with  chrysoberyl  at  Haddam,  Ct. 

G.  Rose  obtained  from  artificial  crystals,  /A  7=90°  40',  i-2  Ai-2  =  53°  40'  and  126°  20',  /Aw= 
135°  20',  i-4Az-4=28°  23',  i-4AM=152°  14'.  G.  =  7-10— 6*89,  the  variation  depending  on  some 
bismuth  present.     Pogg.,  xci.  402. 

31.  TETRADYMITE.  Ore  of  Tellurium  (fr.  Tellemark)  EsmarTc,  Trans.  G.  Soc,  iii.  413,  Juno 
1,1815.  Tellurwismuth(fr.  Riddarhyttau)  5er2;.,  Ac.  H.Stockh.,  1823.  Telluric  Bismuth.  Te- 
tradymite  (fr.  Schubkau)  Baid.,  Baumg.  ZS.,  ix.  129,  1831.  Bismuth  tellure,  Tellurc  seleni^ 
bismuthifere  Fr.  Bornine  Beud.,  Tr.,  ii.  538,  1832.  Blsmuthotellurites  pt.  Glocker,  Syn.  19, 
1847.     Tellurbismuth  Balch,  Am.  J.  Sci.,  II.  xxxv.  99,  1863. 

Hexagonal.  (9a7?=118°  38',  EhR  =  81°  2' ;  ^  =  1*5865.  _2A-2= 
66°  40',  6^A— 2=105°  16',  Haid,  from  Schubkau  crystals.  Crystals  often 
tabular.    Cleava2:e  :  basal,  very  perfect.    Also  massive,  foliated,  or  granular. 

H.=1'5— 2.  6.=:7-2— 7*9,  Lustre  metallic,  splendent.  Color  pale  steel 
gray.     Not  v^ry  sectile.     Laminae  flexible.     Soils  paper. 
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Comp.,  V-ar.-Conslsts  of  bismuth  and  tellurium,  with  Romcti.r.cs  sulphur  and  .clmiiira.  If 
sulphur  when  present,  replaces  part  of  the  telluriuni,  the  analyses  for  the  most  part  allord  tb. 
general  formula  Br  (Te,  S)l  '       i"«uiu  ku« 

Yar.  l.-Frec  from  sulphur.  Bi^  Te'=Tcllurium  481,  bismuth  51-9  ;  analyses  1-7  G-7-8M 
from  Dahlonega,  Jackson:  7642,  id.,  Balch.  '  ""'"^^'^^  ^     '•    ^-^  ^^ 

2  Salphwrous.  Bi^  (|  Te  +  iSp  analyses  8-11  G.  =  7-500,  cr^'stals  from  Schubkau,  Wehrlo; 
7  014,  ul,  Baumgartner :  7-23  ,  fr  Davidson  Co.,  (leuth.  The  name  liornine,  after  von  Born,  wa.. 
given  by  Beudant  in  1  832,  and  AVehrle's  analysis  of  the  Schubkau  ore  was  the  onlv  one  ciu.'d 

3.  Sdeniferous.  The  Tellemark  ore,  according  to  Berzclius,  gives  B.I3.  a  ^tron-  odor  of 
selenium.  '^ 

Analyses:  1—3,  Gcnth  (Am.  J.  Sci.,  II.  xix.  16):  4,  5,  Genth  (ib,  xxxi.  368)-  G  7  D  M  Balch 
(lb.,  XXXV.  99);  8,  Wehrle  (Schw.  J.,  lix.  482,  1830);  9,  Borzelius  (Jahresb.,  xii.  178  ISBlV  10 
Hruschauer  (J.  pr.  Ch.,  xlv.  456);  11,  C.  T.  Jackson  (This  Min.,  712,  1850):  12  Geilth  r  Vin  J 
Sci.,  It.  xvi.  81):  ,        ,  ;,       ,  v..  v-  m.  J. 


Te 
Fluvanna  Co.,  Ya  48*19 

"  "     49-79 

48-22 
47-25 
48-26 
48-73 
34-6 
3605 
35-8 
35-05 


S       Se       Bi 


1. 

2. 

3.  "  ' 

4.  Dahlonega 

5.  " 

6.  » 
7. 

8.  Schubkau 

9.  " 

10.  " 

11.  AYliitehall,  Ya. 


tr. 
tr. 


4-8 
4-32 
4-6 
3-65 


tr. 
tr. 
tr. 
ir. 
ir. 


ir. 


12.  Davidson  Co.,KC.  33-84      5-27     tr. 


53-07 
53-78 
51-56 
[50-83] 
50-97 
51-46 
51-57 
600 
58-30 
59-2 
58-80 
61-35 


Fe 


0-17 
0-25 


=  101-26  Genth. 
=  100-85  Genth. 
=  101-35  Genth. 

Cu  0-OG,  An,  quartz,  etc.,  0-72  =  100  Genth. 
"  0-06,      '•         "      "  0-80=99-33  Genth. 
=  99-72  Balch. 
=  100-30  Balch. 
=  90-4  Wehrle. 
ganguc  0-75=99-42  Berz. 
=  99-6  Hruschauer. 
An,  ^\,  Si  2-70  =  100-20  Jackson. 
=  100-46  Genth. 


Fisher  obtained  in  an  analysis  of  the  Fluvanna  mineral,  0-81  p.  c.  of  selenium.  But  Dr.  CiivW 
finds  in  it  no  selenium  or  sulphur.  C.  T.  Jackson  obtained  (Am.  J.  Sci.,  II.  xxvii.  366)  thecc>:ni  •>- 
sition  of  joseite  for  the  Dahlonega  mineral ;  but  the  later  results  of  Gcnth  and  Balch  have 
shown  this  to  be  incorrect. 

Pyr. — In  the  open  tube  a  white  sublimate  of  tellurous  acid,  which  B.B.  fuses  to  colorless  drops. 
On  charcoal  fuses,  gives  white  fumes,  and  entirely  volatilizes :  tinges  the  R.F.  bluis!l-^'rcon ; 
coats  tho  coal  at  first  white  (tellurous  acid),  and  finaPy  orange-yellow  (oxyd  of  bismutli) ;  some 
varieties  give  sulphurous  and  selenous  odors ;  that  from  Fluvanna  Co.,  Ya.,  gave  Fisher  a  red 
sublimate  of  selenium  in  the  open  tube. 

Obs.— Occurs  at  Schubkau  near  Schemnitz;  at  Retzbanya;  at  Tellemark  in  Norway;  at  Bast- 
naes  mine,  near  Riddarhyttan,  Sweden. 

In  the  United  States,  in  Yirginia,  at  the  Whitehall  gold  mine.«?,  Spotsylvania  Co.,  at  Monroe 
mine,  Stafford  Co.,  and  Tellurium  mine,  Fluvanna  Co.,  with  native  gold ;  in  North  Carolina,  David- 
son Co.,  about  5  m.  W.  of  Washington  mine,  in  foliated  scales  and  lamellar  mas.scs  alnn?  with 
gold,  chalcopyrite,  magnetite,  epidote,  limonite,  etc. ;  it  was  partly  altered  to  a  combination  of 
tellurous  acid  and  oxyd  of  bismuth,  with  but  little  of  carbonate  of  bi^^muth  (Gcnth,  L  c);  in 
Georgia,  Lumpkin  Co.,  4  m.  E.  of  Dahlonega,  and  also  in  Cherokee  and  Polk  counties. 

32.  JOSEITE.     TeUurure  de  Bismuth  Damour,  Ann.  Ch.  Phys.,  IIT.  xiii.  372,  IJ'IS.    Bornine 
Tellure  bismutbifero  du  Bresil,  Duf.  [not  Bornine  Beud.']     Jostiit  Kcnng.,  Min.,  121,  1853. 

Hexao:onal,  with  perfect  basal  cleavao^e,  like  tctradymite.     Soft.     G.= 
7-92i— 7-936.  Lustre  submetallic.  ColorV'^jish-black,  stocl-gniy.  Fragile. 

Comp.— From  Damour's  analyses,  Bi'  Te'  (S,  Se)'=Ei='  {\  Te  +  i(S,  Se))',  or  a  teUiirid  of  bis- 
muth, in  which  half  of  the  tellurium  is  replaced  by  sulphur  and  selenium.  Analyses  by  l>amo«r 
O.c): 

Te         S        Se        Bi 

1.  San  Jose,  BrazU  1593     3-15     1-48     7915     =99-71 

2.  "  "  15-68  4-58  •        78-40     =98  06 

Ran  nelsberg  obtained  from  an  allied  mineral,  from  Cumberland,  England  (^^'i;-.  ^;  ^^ '^.J^'l* 
hirium  6-73,  sulphur  6-43,  bismuth  84-33=97-49:  corresponding  to  Bi .  Te,  b,  rooKing  loe  *« 
=  1:4. 
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An  ore  from  Sorata,  passing  for  native  bismuth,  and  mentioned  under  that  species,  gave  Forbea; 
as  there  cited,  5-09  p.  c.  of  tellurium,  with  As  0*38,  and  S  0-07;  while  Grcnth  found  in  anothei 
specimen  only  0*042  Te.  Forbes's  specimen  may  have  the  formula  Bi^  Te.  It  is  foliated  nearly 
like  tetradymite. 

Pyr. — B.B.  the  Brazil  ore  acts  nearly  like  tetradymite.  In  an  open  tube  it  gives  o.T  some  sul- 
phur, then  white  fumes  of  oxyd  of  tellurium,  and  then  affords  a  decided  odor  of  selenium  ;  and  in 
the  upper  part  of  the  tube  a  white  coating  with  some  brick-red  over  it,  due  to  the  selenium;  and 
a  yellowish  residue  below  due  to  the  oxyd  of  bismuth. 

Obs. — Found  in  granular  limestone  at  San  Jose,  near  Mariana,  province  of  Minas  Greraes,  Brazil, 
and  first  brought  to  France  by  Mr.  Claussen, 

33.  WEHRLITE.  Argent  molybdique  de  Born,  Cat.  de  Raab.,  ii.  419,  1790.  Wasserblel' 
silber,  Molybdan-silber,  Wern.,  Letztes  Min,  Sysfc.,  18,  48,  1817.  Molyb die  silver.  Wismuth 
glanz  Klapr.,  Beitr.,  i.  254,  1795.  Tellurwismuth  Berz.,  Ak.  H.  Stockh.,  1823.  Wismuthspiegel 
Weiss.  Spiegelglanz  [= Mirror-glance]  Breith.  Tetradymite  pt.  many  authors.  WehrUtp 
Huot,  Min.,  i.  188,  1841.     Pilsenit  Kenng.,  Min.,  121,  1853. 


Hexagonal.     Like  tetradymite  in  perfect  basal  cleavage. 

H.=:l  ------  -     -    - 

Thin  folia  a  little  elastic. 


2.     G.  =  844,  Welirle.     Lustre  very  bright.     Color  light  steel- 


gray 

Comp. — Bi  (Te,  S)'^,  with  Te :  S=3 :  1,  from  an  imperfect  analysis  by  Wehrle  (Baumg.  Ztg.,  ix. 
144); 


Deutsch-Pilsen 


Te  29-74        S  2-33        Bi  61-15        Ag  2-07     =95-29 


Pyr,,  etc. — Like  tetradymite. 

Obs. — From  Deutsch  Pilsen,  in  Hungary.  First  reported  as  an  ore  of  silver  and  molybdenum. 
Distinguished  from  tetradymite  by  its  high  specific  gravity.  Breithaupt  obtained  G-.  =  8  00  with  a 
specimen  not  wholly  free  from  the  gangue. 


34.  MOLYBDENITE.  Not  Molybdsena  [=product  fr.  partial  reduct.  and  oxyd.  of  Galena] 
Dioscor.,  Flin.,  Agric.  Blyertz,  Molybdena  pt.  [rest  graphite]  Wall.,  181,  1747,  Linn.,  1748,  1768. 
Sulphur  ferro  et  stanno  saturatum  (fr.  Bastnaes,  etc.),  "Wasserbley  pt.,  Molybdena  pt.,  Cronst, 
139,  1758.  Molybdseua  (with  dir.cov.  of  metal)  Hielm,  Ak.  H.  Stockh.,  1782,  1788-17S3.  Was- 
serblei  Wern.  Molybdilnglanz  Germ.  Molybdena  Kirw.,  Min.,  1796  (calls  the  metal  Molybden- 
ite).    Sulphuret  of  Molybdena.     Molybdenite  Brongn.^  ii.  92,  1807,  citing  Kirwan  as  authority 

Monoclinic  ?  Hexagonal  ?  In  short  or  tabular  hexagonal  prisms. 
Twins:  consisting  of  three  combined  crystals,  sometimes  indicated  by 
strise  on  the  base  of  the  hexagonal  prisms,  at  right  angles  to  its  sides,  hav- 
ing occasionally  replaced  terminal  edges.  Cleavage :  eminent,  ]3arallel  to 
base  of  hexagonal  prisms.  Commonly  foliated,  massive,  or  in  scales  ;  also 
fine  granular. 

H.=l — 1*5,  being  easily  impressed  by  the  nail.  G.=4-44 — 4*8.  Lustre 
metallic.  Color  pure  lead-gray.  Streak  similar  to  color,  sliglitly  inclined 
to  green.  Opaque.  Laminae  very  flexible,  not  elastic.  Sectile,  and  almost 
malleable.     Gray  trace  on  paper. 

Comp. — Mo  S-— Sulphur  41-0,  molybdenum  590=100.  Analyses:  1,  Brandes  (Schw.  J.,  xxix. 
325);  2,  Seybert  (Am.  J.  ScL,  iv.  1822,  320);  3,  4,  Svanberg  &  Struve  (J.  pr.  Ch.,  xliv.  257);  6, 
Wetherill  (Am.  J.  Set,  II.  xv.  443): 


1.  Altenberg 

2.  Chester,  Pa. 

3.  Smoalind 

4.  Bohiislan 

6.  Reading,  Pa. 


G. =4-444 


Mo 

59-6 

59-42 

58-627 

57-154 

65-727 


40-4=100  Brandes. 

39-68  =  99-10  Seybert. 

40-573,  gangue  0-800  S  &  S. 

39-710,       "       3-136  S&S. 

38-198,  3Pe  3  495,  Si  2283    H.  0-297  WotheriU 
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Pyr.,  etc-In  the  open  tube  sulphurous  fumes.  B.B.  in  the  forceps  infusible,  imparts  b  to!. 
lomsh-green  color  to  the  flame ;  on  charcoal  the  pulverized  mineral  f,Mvcs  in  OF  a  stromr  (ior 
of  sulphur,  and  coats  the  coal  with  crystals  of  molybdic  acid,  which  appear  yellow  while  hot  and 
white  on  coohng;  near  the  assay  the  coating  is  copper-red,  and  if  the  white  coatiuifbo  toiichcd 
with  an  intermittent  R.F.,  it  assumes  a  beautiful  azure-blue  color.  Decomposed  by  nitric  add 
leaving  a  white  or  grayish  residue  (molybdic  acid).  ' 

Obs.— Molybdenite  generally  occurs  imbedded  in,  or  disseminated  through  irranito  tmolsk 
zircon-syenite,  granular  limestone,  and  other  crystalline  rocks.  At  Nuraedal  in  Sweden,  ArondaL 
Sclba,  and  Tellemarken  in  Norway,  Ner^«chinsk  in  Russia,  and  Auorbach  in  Saxony  it  has  beoa 
observed  in  hexagonal  prisms.  Found  also  at  Altenberg  and  Ehronfriedersdorf 'in  Saxony 
Schlackenwald  and  Zinnwald  in  Bohemia ;  Rathausberg  in  Austria ;  near  Miask,  Urals ;  Bastuaes* 
etc,  Sweden;  in  Finland ;  Laurvig  in  Norway;  Chessy  in  France;  Peru;  Brazil;  Call)eck  Ft-IL 
Carrock  Fells,  and  near  the  source  of  the  Caldew  in  Cumberland,  associated  with  tungstato 
of  lime  and  apatite ;  several  of  the  Cornish  mines ;  in  Scotland  at  East  Tullocli,  south  of  Loch 
Tay ;  at  Mount  Coryby  on  Loch  Creran,  etc. 

In  Maine,  at  Blue  Hill  Bay  and  Camdage  farm,  in  large  crystallizations ;  also  at  Brunswick, 
Bowdoinham,  and  Sanford,  but  less  interesting.  In  Conn.,  at  lladdam,  and  the  adjoinintc  towns 
on  the  Connecticut  river,  in  gneiss  in  crystals  and  large  plates ;  also  at  Saybrook.  In  Ventuml, 
at  Newport,  with  crystals  of  white  apatite.  In  K  Hampshire,  at  Westmoreland,  four  miles  south 
of  the  north  village  meeting-house,  in  a  vein  of  mica  slate,  abundant ;  at  LlandafT  in  regular  tabu- 
lar crystals;  at  Franconia.  In  3Iass.,  at  Shutesbury,  east  of  Locke's  pond;  at  Brinitiold,  with 
iolite.  In  K  York,  two  miles  southeast  of  Warwick,  in  irregular  plates  associated  with  rutilo, 
zircon,  and  pyrite.  In  Penn.,  in  Chester,  on  Chester  Creek,  near  Reading ;  near  Concord.  Cabarrus 
Co.,  N.  C,  with  pyrite  in  quartz.  In  California,  at  Excelsior  gold  mine,  in  E.'ccelsior  di.striet.  In 
Canada,  at  Balsam  Lake,  Terrace  Cove,  Lake  Superior ;  north  of  Balsam  Lake,  on  a  small  island 
in  Big  Turtle  Lake,  with  scapolite,  pyroxene,  etc.,  in  a  vein  of  quartz  intersecting  crystalline 
limestone;  at  St.  Jerome,  0.  E. ;  at  Seabeach  Bay,  near  Black  River,  N.  W.  of  L.  Superior (48"  46' 
N.,  Sr  17'  W.). 

Distinguished  from  plumbago  by  its  lustre  and  streak,  and  also  by  its  behavior  before  the  blow- 
pipe and  with  acids. 


2.  SIMPLE  SULPHIDS,  TELLUKIDS,  SELEOTDS,  ARSEXIDS, 
ANTIMONIDS,  BISMUTHIDS,  PHOSPHIDS,  OF  METALS  OF 
THE  GOLD,  IKOISr,  AND  TIN  GEOUPS. 

Three  divisions  of  these  Sulphids,  Arsenids,  etc,  are  here  reco<rTuzed : 

(1)  a  basic  division,  in   which  the  atomic  ratio  between  the  sulphur  or 

arsenic  metal  and  the  others  is  1  to  more  than  one ;  (2)  a  proto  division, 

with  the  ratio  1:1;  (3)  a  deuio  division,  with  the  ratio  1  :^  2.     In  these 

[ratios,  and  in  stating  the  formulas  beyond,  the  halved  atomic  weights  of 

j  arsenic,  antimony,  and  bismuth  are  in  view,  as  stated  on  p.  20.  ^  In  the 

i  third  division,  some  species  are  included  which  appear  to  be  combinations 

I  of  deuto  and  proto  compounds. 

The  mineral  chalcopyrite  is  sometimes  referred  to  the  double-binary  sulphids,  on  the  ground 
of  its  containing,  along  with  a  protosulphid,  the  sulphid  Fe^  S' ;  but  as  the  existence  of  a  scsqiu- 
aulphid  Fe^  S'  is  not  estabUshed,  while  Fe  S^  is  the  one  of  common  occurrence,  the  more  probable 
view  of  the  sulphid  is  that  it  consists  of  two  sulphids  Fe  S  and  Fe  S'  in  combination.  This  view 
is  sustained  by  the  near  isomorphism  of  pyrite  and  chalcopyrite.  The  above  remark  applies  also 
to  boi-nite  and  pyrrhotite,  in  which  Fe-  S'  has  been  supposed  to  be  present.  Fe'  S*,  it  should  b« 
noted,  equals  Fe  S  +  Fe  S^     Linno&ite  and  carrolite  come  into  the  same  category. 

In  an  article  in  the  American  Journal  of  Science,  vol.  xliv.  1867,  the  author  gives  reasons  foi 
believing  that  the  compounds  crystallizing  in  hexagonal  forms  have  the  number  of  atoms  of  the 
negative  element  8,  or  a  multiple  of  3,  and  in  tetragonal  forms,  a  multiple  of  4 ;  whence  It  folloij^ 
that  whUe  ordinary  isometric  blende,  or  sulpliid  of  zinc,  for  example,  may  be  Zn  S,  the  hexagonal 
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or  wurtzite,  is  probably  Zn'  S'.    The  principle,  if  real,  has  a  very  wide  application  among  chemk 
and  mineral  species. 


I.  BASIC  OR  DYSORASITE  DIVISION. 

35.  Dtscrasite       Ag'Sb  37.  Domeykite 
(B)          "                Ag^Sb                                 38.  Algodonite 

36.  Chilenitb         Ag'Bi  39.  Whitneyitb 

II.   PROTO  OR  GALENA  DIVISION. 
1,   GALENA  GROUP.— Isometric,  holohedral. 


40. 

41. 

42. 

43. 

44. 

44. 

45. 

46. 

4T. 

66. 


Argentite 

Naumannite 

eucairite 

Crookesitb 

Galenite 

Huasoolite 

Olausthalite 

ZOBGITE 

Lehrbachite 


AgS 

(Ag,  Pb)  So 
(eu,  Ag)  So 
(Ou,  Tl)  So 
PbS 

(Pb,  Zn)  S 
PbSe 

?(Pb,  eu)  Se 
(Pb,  Hg)  Se 


48.  Altaitb 

49.  Bosnite 

« 

50.  Berzeliantte 

51.  Castillite 

52.  Alabandite 

53.  Syepoosite 

54.  Pektlandite 

55.  Grunaditb 


-Isometric,  tetrahedral. 


2.  BLENDE  GROUP.- 
Sphalerite  Zn  S 

[Marmatii'b  (Zu,  Fe)  S  51. 

3.  CHALCOOITE  GROUP.— Orthorhombic. 
Hessite  Ag  To  61. 
Daleminzite         Ag  S                                   62. 


[PRZIBRAinTE] 
VOLTZITB 


68. 
69. 

60.  AOANTHITB 


AgS 


Chaloocitb 
Stromeyeritb 
63.  Sternbergitb 


4.  PYRRHOTITE  GROUP.— Hexagonal 


64. 
65. 
66. 
67. 
68. 


Cinnabar 

TiEMANNITB 
MiLLERITE 

Troilite 
Pyrrhotitb 


HgS 

HgSe? 

NiS 

FeS 

FeS  +  iFeS' 


69.  Greenockitb 

70.  wurtzitb 

71.  NiCCOLITB 

72.  Breithauptitb 

73.  EIaneite 
Fe,  Ni,  P 


74.  Schbeibersitb 
TIL   DEUTO  OR  PTRITE  DIVISION. 


75. 
76. 
77. 
78. 
79, 
80. 
81. 
82. 

90. 
91. 
92. 
93. 


1.  PTRITE  GROUP.— Isometric. 
Pyrite  Fe  S' 
Hauerite          Mn  S" 

CuBANiTE  [2(Fe,6u)S  +  FeS^  +  [2PeS']  84. 

Chalcopyrite  2  (Ou,  Fe)  S  +  Fe  S^  85. 

Barnhardtite  [2(eu,Fe)S4-reS']  +  [OuS]  86. 
Stannite  2  (€u,  Fe,  Zn)  S  +  Sn  S'        87. 

Ltnn^ite  2  Co  S  +  Co  S'  88. 

Carrollite       2(eu,  Co)S  +  Co  S'  +  [2Co  S'^  89. 

2.  MARCASITE  GROUP.— Orthorhombic. 
Marcasite  Fe  S^  94 
Leucopyrite        Fe  As'                                95. 

RAMilELSBERQITE  Ni  As'  96. 

M03SITB  FeAs'+FeAs  97. 

[98.  Sylvanitb 


83.  Smaltite, 


Skdtteruditb 

cobaltite 

Gersdorffite 

Ullmannite 

corynite 

Lauritb 

Arsexopyritb 
Glaucodot 
Pacitb 
Aij.oclastte 
(Ag,  Au)  Te" 


€u»  As* 
eu"  As' 
eu"  As« 


PbTe 

(€u,  Fe)  S 

(€u,  Fe)S  +  |FeS' 

euSe 

(Ou,  Zn,  R)S  +  iFe 

MnS 

Cos 

(Ni,  Fe)  S 


(Zn,  Cd)  S 
ZnS-hiZnO 

^uS 

(^u,  Ag)  S 

(Fe,  Ag)S  +  iFeS« 

CdS 
ZnS 

NiAs 
NiSb, 
Mn  As 


S« 


(Co,  Fe,  Ni)  As' 
R  As  +  R  As' 
Co  As'' 
Co  (S,  As)' 
Ni  (S,  As)' 
Ni  (S,  Sb,  As)' 
Ni  (S,  As,  Sb)' 
RuS^[  +  -io-Ru«Os( 


Fe  (S,  As)-' 
(Co,  Fe)  (S,  As)' 
Fe(iS  +  ^As)' 
Co(S,  As)'  +  nBi  As 
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3.  NAGTAGITE  GROUP.— Tetragonal 
89.  Nagyagite 

4.  COYELLITE  GROUP. -Hexagonal 
100.  GOYELLITB  Cu  S,  or  €u  S' 


I.  BASIC  OE  DYSCRASITE  DIVISION. 


35.  DYSCRASITE.  Argentum  nativum  antimonio  adunaturn  Bergm.,  Sciagr.,  159,  1781 
Spiesglanz-Silber  Selh,  Lempo  Mag.,  iii.  5,  1786.  Silberspiessglanz,  Spiesglas-Silber,  Antimon- 
Silber,  Germ.  Antimonial  Silver.  Argent  Antimonial  Fr.  Discrase  Beud.,  il  613,  1832.  D'ib- 
crasit  Frobel,  ?  Prodr.  Stochiolith,  1837. 


Orthorhombic. 
1  :  1-7315. 


/A/=119°59';    0  Al-llZO''  4:1';   a  :  h  :  c=1'1(j3S 


oa  i=i46^  r 

Oa    1=126    40 
0  A  1-5=142    12 


OAl-i     =     146°    6' 
0A2-1     =     126    39J 
1  A   1,  mac,  132    42 


1  A  l,brach.,  =  92' 
t-2  A  ^-2=  98  13J 
^-3A^-3  =  120    1 


Cleavage :  basal  distinct :  14  also  distinct ;  / 
imperfect.    Twins :  stellate  forms  and  hexagonal 
prisms.      Also  massive,  granular;   particles  of 
various  sizes,  weakly  coherent. 

H.=3-5— 4.  G.=9-44— 9-82;  9*4406,  Haiiy. 
Lustre  metallic.  Color  and  streak  silver- white, 
inclining  to  tin-white  ;  sometimes  tarnished  yel- 
low or  blackish.     Opaque.     Fracture  uneven. 


0 

i 

• 

l-i 

1 

1-3 

14 

i-l 

I 

i-i 

t-3 

2-1 

t-5 

i-l 

Observed  planes. 


Oomp.—( A)  Ag' Sb= Antimony  22,  silver  78=100.     Also 
(B)  Ag3  Sb= Antimony  15-66,  silver  84-34.   Also  Ag''  Sb'=Silver 

72-92,  antimony  27-08.  Analyses:  1,  2,  7,  Klaproth  (Beitr.,  ii.  298,  iiL  173);  3,  Vauquolm 
(Haiiy's  Min.,  iii.  392);  4,  Abich  (Crell's  Ann.,  1798,  ii.  3);  5,  Plattner  (Ramm.  Min.  Ch.,  30); 
6,  8,  9,  Rammelsberg  (ZS.  G.,  xvi.  620): 


1.  Wolfach,  coarse  granular  Antimony  [24 

2.  Aadreaahergf  foliated  granular,  G.=9*82         [23 

3.  " 

4.  " 

5.  " 

6.  « 

7.  "Wolfach,  Jine  aranular 

8.  "        G.  =  10.027. 

9.  " 


12  21 

[24-75] 

15-0 

[27  08] 

[IH] 

15-81 

[17-81] 


Silver  78  Klaproth. 

77  Klaproth. 

78  Vauquelia. 
75-25  Abich. 
84-7=99-7   Plattner. 
72-72   Ramra. 

84  Klaproth. 

83-85,  As  <r=99G6  Ramm 

82-19  Ramm. 


P3rr.,  etc.— B.B.  on  charcoal  fuses  to  a  globule,  coating  the  coal  with  white  oiyd  of  antimony, 
imd  liLally  giving  a  globule  of  almost  pure  silver.      Soluble  in  nitric  acid,  leaving  oiya  or 

*^Obs.— Occurs  in  veins  near  Wolfach  in  Baden,  Wittichen  in  Suabia,  and  at  Andreasberg  in  the 
Harz,  associated  with  several  ores  of  silver,  native  arsenic,  and  galena,  and  other  spoaes;  ai»o  m 
Allemout  in  Dauphine,  Casalla  in  Spain,  and  in  Bolivia,  S.  A. 

If  less  rare,  this  would  be  a  valuable  ore  of  silver.     Named  from  ^';^*^''»'^.  «  ^  <^-         ^ 
Arsenic  Silver  (ArseniksUber),  from  Andreasberg,  analyzed  by  Klaproth  (Ueiir.,  i.  i5d>,  mua 
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Dumenil  (Schweig.  J.,  xxxiv.  357),  has  been  shown  by  Rammelsberg  to  be  probably  a  mixture  of 
arsenopyrite,  arsenical  iron,  and  dyscrasite  (Pogg.,  Ixxvii.  262,  and  Min.  Ch.,  28). 

350.  Domeyko  found  a  mass  of  ore  from  Chaiiarcillo,  Chili,  which  was  mainly  impure  chloro- 
bromid  of  silver  externally,  to  contain  within  (Tr.  de  Ensayes,  238,  1858)  55*9  p.  c.  of  chlorid  of 
silver,  15-1  of  an  antimonid  of  silver,  with  I4'5  of  carbonates  and  14-2  ochreous  clay;  and  this 
antimonid,  he  says,  consists  of  Sb  36,  Ag  64,  and  "appears  to  constitute  a  distinct  species."  The 
formula  would  be  Ag  Sb.     This  species  is  not  mentioned  in  his  Mineralogy  of  1860. 

Domeyko  states  (Min.  190,  1860)  that  at  Chanarcillo  a  finely  granular  grayish-white  silver  ore, 
disseminated  in  grains,  taking  the  lustre  of  silver  when  rubbed,  afforded  him  4  to  6  p.  c.  of  anti^ 
mony;  that  of  the  Descubridora  mine  4'1  Ag;  that  of  the  Rosario  mine  5-8  p.  c.  He  also  states 
that  the  filamentous  silver  of  Bolivia  contains  Sb  3''7,  As  2'3  p.  c. 

35D.  Chanarcillitb  Dana. — He  describes  further  (ib.)  a  silver- white,  shining  arsenio-anii- 
monial  ore  from  Chanarcillo,  disseminated  through  calcite,  which  afforded  him  Sb  1  OB— 21*4,  As 
23*8 — 22-3,  Ag  58*6 — 53-3,  Fe  3*0 — 3-0.  Regarding  the  iron  as  arsenical  iron,  he  deduces  the 
formula  Ag^  (As,  Sb)l 

Rammelsberg  points  out  the  isomorphism  of  dyscrasite  and  the  antimonid  of  zinc,  Zn^  Sb, 
described  by  Cooke  (Am.  J.  Sci.,  II.  xviii.  229,  xx.  222). 

36.  OHILBNITE.  Alea<2ion  de  plata  con  bismuto  Domeyko^  Min.,  IST,  1845.  Plata  Bismutal 
id.,  ib.  185,  1860.     Chilenite  Dana. 

Amorphous ;  granular. 

Soft.     Silver-white,  but  tarnishing  easily  to  yellowish. 

Comp.— Ag'  BizirBismuth  13*8,  silver  86-2.  Domeyko  obtained  (Min.,  185,  1860)  Bi  10-1,  Ag 
60-1,  Cu  6-8,  As  2-8,  gangue  19-0,  corresponding  to  Bi  144,  silver  85-6.  Also  (Ann.  d.  M.,  IV.  v. 
456)  Bi  15-3,  Ag  84*7.  For  the  last  the  material  was  separated  from  a  mass  containing  8  to  10 
p.  c.  of  it  disseminated  in  small  points. 

Obs. — From  the  mine  of  San  Antonio  in  Copiapo. 

36A.  Bismuth  Silver  of  Schapbach,  Schapbachite.  (Bismuthisches  SUber  Selh,  Crell'a 
Ann.,  17915,  i.  10,  Schapbachite  Kenng.,  Min.,  118,  1853).  According  to  F.  Saudberger,  this  bis- 
muth-silver, analyzed  by  Klaproth,  is  a  mixture  of  bismuthine  in  needles,  argentite,  and  galena 
(Jahresb.,  1863,  797,  1864).  Klaproth  obtained  (Beitr.,  ii.  291)  Bi  27,  A^  15,  Pb33,Fe4-3,  Cu  0-9, 
S  16-3.  Sandberger  gives  an  analysis  by  von  Muth,  who  obtained  Bi  8-22,  Ag  4*05,  Pb  45*30, 
Fe  0-07,  S  9-72,  quartz  32-33  =  99-69;  which,  after  separating  the  iron  as  Fe  S^  affords  for  the  rest 
1  Bi  S^,  12  R  S.  D.  Forbes  remarks  with  regard  to  Klaproth's  analysis  (Phil.  Mag.,  IV.  xxv.  105) 
that  the  sulphur  is  sufficient  to  make  sulphids  of  the  metals,  and  suggests  the  same  conclusion. 

37,  DOMEYKITE.  Arsenikkupfer  (fr.  Copiapo)  Zinken,  Pogg.,  xli.  659,  1837.  Arseniure  de 
euivre  Domeyko,  Ann.  d.  M.,  IV.  iii.  3,  1843;  Cobre  Blanco  id.,  Min.  138,  1845.  Weisskupfer 
Eausm.  Cuivre  arsenical  Fr.  Arsenical  Copper.  Domeykite  Eaid.,  Handb.,  662,  1845. 
Coudurrite  W.  FhilUps,  PhiL  Mag.,  ii.  286,  1827. 

Eeniform  and  botryoidal ;  also  massive  and  disseminated. 

H-  =  3 — 3 '5.  G.=:7 — 7'50,  Portage  Lake,  Genth.  Lustre  metallic,  but 
dull  on  exposure.  Color  tin-white  to  steel-gray,  with  a  yellowdsh  to  pinch- 
beck-brown, and,  afterward,  an  iridescent  tarnish.     Practure  uneven. 

Oomp,— eu^  As'=ArseDic  28-3,  copper  71-7=100.  Analyses:  1,  2,  Domeyko  (Ann.  d.  M.,  IV. 
iii.  5) ;  3,  4,  F.  Field  (J.  Ch.  Soc,  x.  289) ;  5,  D.  Forbes  (2  J.  G-.  Soc,  xvii.  44) ;  6,  7,  F.  A.  Genth 
(Am.  J.  Sci.,  II.  xxxul  193);  8,  9,  Rammelsberg  (Pogg.,  Ixxl  305);  10,  Blythe  (J.  Ch.  Soc.,  L 
213): 

1.  Calabozo,  Chili  As  28-36  Cu  71*64=100  Domeyko. 

2.  Copiapo       "  23-29        7070,  Fe  0*52,  S  3-87=98-38  Domeyko. 

3.  "  "  28-44        71-56  =  100  Field. 

4.  Coqnimbo,   "  28-26         71-48  =  99-74  Field. 

5.  Coracoro,  BoHvia  2841        71-13,  Ag  0-46=100  Forbes. 

6.  Portage  Lake  29-25         70-68=99-93  Genth. 

7.  "  '*  29*48         70-01=99-59  Genth. 

8.  Cornwall,  Condurriie        18-70        70  51,  Fe  066  Rammelsberg. 

9.  "  "  17-84        70-02,  gangue  1-07  Rammelsberg. 

10.         "  *  19-51         6C-21,  Fe  0*25,  S  233,   Et  2-41,  C  1-62,  H  044,  N  O'OG; 

0  13-17=100  Blytha 
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^'(A)  Condurrite-  is  a  result  of  the  alteration  of  other  ores.  It  is  black  and  8of\  Roilirtr  thi 
angers.  It  appears,  sometimes,  at  least,  to  be  a  mixture  of  arsenito  of  copper  with'  donioykite^ 
and  some  sulphid  of  copper.  Rammelsberg  treated  one  specimen  with  muriatic  acid,  and  amivzed 
the  soluble  and  insoluble  portions  separately,  obtaining 

1.  Insoluble        As  13-89     Cu  12-81    S  2-20    gangue  0-70  =  29-60 

2.  Soluble  As    3-70     Ou  62*29    fi  5-83  =  71-82. 

The  insoluble  portion  contains,  therefore,  As  4-16,  Cu  13-89,  with  10*85  of  sulphid  of  copper  • 
corresponding,  the  last  excluded,  to  arsenic  23*04,  copper  76-96  =  100.  * 

Von  Kobell  (J.  pr.  Ch.,  xxxix.  204),  with  the  same  treatment  of  another  specimen,  found  the 
composition  of  the  soluble  part,  As  8-03,  Cu  79-00,  Fe  3-47,  11  9-50  =  100,  and  the  insoluble  con- 
sisted of  arsenic  and  some  sulphid  of  copper  in  grains. 

Blythe  concludes,  as  a  mean  of  many  analyses,  that  the  arsenid  of  copper  contained  in  condur- 
rite consists  of  arsenic  28-85,  copper  71-15,  which  corresponds  with  thedomeykite  ;  and  P'araday'a 
analysis  (Phil.  Mag.,  1827,  286)  leads  to  the  same  result,  or  arsenic  29-88,  copper  70-11 ;  but 
Bammelsberg's  analysis  gives  a  larger  proportion  of  copper. 

Pyr.,  etc. — In  the  open  tube  fuses  and  gives  a  white  crystalline  sublimate  of  arsenous  acid. 
B.B.  on  charcoal  arsenical  fumes  and  a  malle:ible  metallic  globule,  which,  on  treatment  with  soda, 
gives  a  globule  of  pure  copper.     Not  dissolved  in  muriatic  acid,  but  soluble  in  nitric  acid. 

Obs, — ^From  the  Chihan  mines  of  Algodones  in  Coquimbo,  in  Illapel,  San  Antonio  in  Copiapo, 
etc. 

In  N.  America,  found  on  the  Sheldon  location,  Portage  Lake ;  and  mixed  with  copper-nickel  a4 
Michipicoten  Island,  in  L.  Superior. 

Condurrite  is  from  the  Condurrow  mine,  near  Helstone,  and  Wheal  Druid  mine  at  Carnbrae,  near 
Redruth,  CornwalL 

38.  ALGODONITE.    F.  Field,  J.  Ch.  Soc,  x.  289,  1857. 

In  incrustations  minutely  crystalline.  Commonly  massive  and  distinctly 
granular. 

H.=4.  G.=:7*62,  from  Chili,  Genth.  Lustre  metallic  and  brin^lit,  but 
becoming  dull  on  exposure.  Color  steel-gray  to  silver-white,  the  hitter  on 
a  polished  surface.  Opaque.  Fracture  sub-conchoidal,  affording  a  granular 
surface. 

Comp,— eu"  As''=eu'' As=As  16*50,  Cu  83-50=100.  Analyses:  1,  F.  Field  (I  c);  2—4, 
Genth  (Am.  J.  Sci.  II.  xxxiii.  192) : 


As 

1.  ChiH 

2.  " 

3.  L.  Superior 
4. 

(f)  16-23 

(1)16-95 

15-30 

16-72 

Cu 

Ag 

83-30 

0-31     =99-84  Field. 

82-42 

ir.      =99-37  Genth. 

84-22 

0-32     =99-84  Genth. 

82-35 

0-30  Genth. 

In  analysis  3,  a  little  whitneyite  was  mixed  with  the  ore,  and  hence  the  higher  percentage  of 
copper  (Genth). 

Pyr,— The  same  as  with  domeykite,  but  less  fusible. 

Obs.— In  ChiU,  at  the  silver  mine  of  Algodones,  near  Coquimbo,  in  the  Cerro  de  lo.-^  Segaai, 
Department  of  Rancagua ;  in  the  United  States,  in  the  Lake  Superior  region.  A  transported  mast 
of  mixed  whitneyite  and  algodonite,  weighing  95—100  lbs.,  was  found  on  St.  Louis  R.  The  color 
IS  grayer,  and  the  texture  more  granular  and  less  malleable,  than  in  whitneyite. 

39.  WHITNEYITE,     Genth,  Am.  J.  Sci.,  IL  xxvii.  400,  1859,  xxxiii.  191,  1862.    Darwiuite 
D.  Forbes,  Phil.  Mag.,  lY.  xx.  423,  1860. 

Massive.     Crystalline ;  very  fine  granular. 

H.=3-5.     G.  ^     ^        ^  .     r 

account  of  porosil 

metallic  on  surface  ui  xicoxx  x^ck^^^^^,  -"- n  .  i      i  •  i       \ 

rubbed,  but  soon  tarnishing.  Color  pale  reddisli  to  grayish-white,  pale  rea- 
dish-white  on  a  rubbed  surface ;  becoming  yellowish-l)ronze,  brown,  anu 
brownish-black  on  exposure.     Sometimes  iridescent.    Opaque.     JUalicaDie 
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Comp.— -Gu'  Aa'= Arsenic  11-64,  copper  88-36=100.    Analyses:  1—4,  P.  A.  Genth  (L  c);  5 
id.  (priv.  contrib.) ;  6,  D.  Forbes  (1.  c.) : 


As 

Cu 

Ag  &  insol. 

1. 

Michigan 

(1)11-61 

88-13 

0-40 

=100-14  Genth. 

2. 

a 

12-28 

87-48 

0-04 

=  99-80  Genth. 

3. 

ti 

12-28 

81-37 

0-03 

=  99-68  Genth. 

4. 

(( 

10-92  (?) 

87-64 

0-19 

=  98-75  Genth. 

6. 

Sonera 

11-46 

88-54 

tr. 

=  100       Genth. 

6.  Chili  (t)  11-58        88-14        0-28        =100       Forbes. 

Pyr, — Less  fusible  than  algodonite ;  otherwise  as  in  domeykite. 

Obs. — In  Houghton  Co.,  Michigan,  coated  with  red  copper.  A  loose  mass,  weighing  about  15 
lbs.,  and  consisting  partly  of  algodonite,  was  found  on  the  Pewabic  location,  1  m.  from  Hancock 
village,  Portage  Lake ;  recently  found  in  place  on  the  Sheldon  location,  near  Houghton,  Mich. ; 
stated  to  occur  at  the  Albion  location,  about  a  mile  from  the  Cliff  mine,  in  a  vein  4  inches  wide  ; 
also  at  the  Minnesota  mine ;  also  in  Souora  (Genth),  near  La  Lagoona,  a  ranch  on  the  road  to 
libertad.  Gulf  of  CaHfornia,  35  m.  fr.  Saric. 

Named  after  J.  D.  Whitney. 


II.  GALENA  DIYISIOIT. 

[For  list  of  species  see  page  34.] 

40.  ARGSNTITE,  Argentum  rude  plumbei  coloris  et  Galenas  simile,  cultro  dififinditur,  dentibm 
compressum  dilatatur,  Agric,  438,  1529;  Germ.  Glaserz,  Agric,  Interpr.,  463,  1546;  Henckel, 
Min.,  1734  (proving  it  a  sulphur  compound).  Silfverglas,  Minora  ai'genti  vitrea,  Argentum  sul- 
phure  mineralisatum.  Wall,  308,  1746;  Sage,  Ann.  Ch.,  ii.  250,  1776  (with  earliest  anal.) 
Glanzerz,  Silberglas,  Silberglanz,  Schwefel-Silber,  Weichgewachs,  Germ.  Yitreous  Silver,  Sul- 
phuret  of  Silver,  Silver  Glance.  Argent  sulfure  Fr.  Argyrose  Beud.,  Tr.,  ii.  392,  1832.  Ar- 
gentit  Raid.,  Handb.,  565,  1845.     Argyrit  Glock.,  Syn.,  23,  1847. 

Isometric.  Observed  planes  0,  I,  1,  2,  2-2.  Figs.  1  to  11,  23.  Cleav- 
age :  dodecahedral  in  traces.  Also  reticulated,  arborescent,  and  filiform ; 
also  amorphous. 

H.  =  2— 2-5;  G. = 7-196— Y-365.  Lustre  metallic.  Streak  and  color 
blackish  lead-gray  ;  streak  shining.  Opaque.  Fracture  small  sub-conchoi- 
dal,  uneven.     Perfectly  sectile. 

Oomp.— Ag  S=Sulphur  12-9,  silver  87-1=100,  Analyses:  1,  2,  Zlaproth  (Beitr.,  i.  158);  3 
landaker  (Yogi's  Min.  Joach.,  78): 

S  Ag 

1.  Joachimsthal  [15]  85    =100  Klaproth. 

2.  Himmelsfiirst  [14-7]         85-'3=l00  Klaproth. 

3.  Joachimsthal  14-46        77-58    Pb  3-68,  Cu  1-53,  Fe  2*02=99-27  Lind. 

Pyr.,  etc. — In  the  open  lube  gives  off  sulphurous  acid.  B.B.  on  charcoal  fuses  with  intu- 
mescence in  O.F.,  emitting  sulphurous  fumes,  and  yielding  a  globule  of  silver. 

Obs, — This  important  ore  of  silver  is  found  at  Freiberg,  Annaberg,  Joachimsthal  of  the  Erzge* 
birge  ;  at  Schemnitz  and  Kremnitz  in  Hungary ;  in  Norway  near  Kongsberg ;  in  the  Altai  at  the 
Bmeinogorsk  mine  ;  in  the  Urals  at  the  Blagodat  mine  ;  in  Cornwall ;  in  Bolivia ;  Peru ,  Chili 
Mexico  at  Guanajuato,  Zacatecas,  Catorce,  San  Pedro  del  Potosi,  etc. 

Occurs  in  Nevada,  at  the  Comstock  lode,  at  different  mines,  along  with  stephanite,  native  gol^ 
etc. ;  in  the  vein  at  G-old  Hill ;  common  in  the  ores  of  Reese  Bivcr ;  probably  the  diief  ore  cl 
silver  in  the  Cortez  district ;  in  the  Kearsarge  district,  Silver-Sprout  vein. 
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A  mass  of  sulphid  of  silver  is  stated  by  Troost  to  have  been  found  in  Sparta  Tcnneosec  •  occuri 
with  nafaVe  silver  and  copper  in  northern  Michigan.  [A  silver  ore  not  yet  analyzed.' dccufsl 
liccording  to  Jackson,  with  gray  antimony,  at  Cornish.  N.  II.] 

Alt.— Native  silver,  at  Joachim sthah  Also  a  mixture  caUed  sUver-black  (SUbcrschwam 
Oerm.). 

40A.  Argentopyrite  (Silberkies).  This  mineral  from  Joachimsthal.  made  a  species  by  v  Wnl. 
tershausen  (Ges.  Wiss.  Gottingeu,  1866,  No.  2),  is  shown  by  Tfcbcrmnk  (Bor.  Ak.  "VSien  liv 
342)  to  be  a  pseudomorph  consisting  of  the  minerals  argentite,  marcasitc,  pyrrhotite,  pyrar;nTite.' 
It  occurs  in  small  hexagonal  crystals,  which  were  probably  pyrrhotite  originally.  Von  Wulters- 
hausea  obtained  in  his  analysis,  Sulphur  34'2,  iron  39-3,  silver  20-5. 

40B.  Jalpaite  Breithaupt(B.  H.  Ztg.,  xv.  85, 1858).— Jalpaite  is  a  cupriferous  silver-glance  from 
Jalpa,  Mexico.  It  is  isometric  in  cleavage,  and  malleable  like  ordinary  argentite ;  color  blackieb 
lead-gray;  G.  =  6-877— 6-890.  Composition  according  to  R.  Richter  (L  c.)  S  14-36,  Ag  71-51  Ci 
13-12,  Fe  0-79,  afifording  the  formula  3  Ag  S  +  6u  S  or  (J  Ag  +  i  €u)  S. 

41.  NAUMANNITE.     Selensilber  G.  Rose,  Pogg.,  xiv.  471,  1828.    Selensilberglanz.    Sel6ni 

ure  d'argent  Fr.    Seleniuret  of  Silver.    Naumannit  Haid.,  Handb.,  565,  1 845. 

Isometric.  In  cubes.  Cleavage :  cubic,  perfect.  Also  massive,  granu- 
lar,^ and  in  thin  plates. 

H.=2'5.  G.  =  8-0.  Lustre  metallic,  splendent.  Color  and  streak  iron- 
black. 

Oomp.— (Ag,  Pb)  Se.  Pure,  AgSe= Selenium 26*8,  silver  73-2.  Analyses:  1,  Rose(L  a);  2, 
Rammelsberg  (2d.  Suppl.,  127,  and  Miu.  Ch.,  34) : 

1.  Tilkerode  Selenium  [29-53]  Silver  65-56  Lead  4-91=100  Rose. 

2.  "  "  26-52  "      11-67  "    6015  =  98-34  Ramm. 

In  No.  1,  Ag :  Pb=13  ;  1,  in  2,  1  :  5. 

Pyr.,  etc. — B.B.  on  charcoal  it  melt  1  easily  in  the  outer  flame  ;  in  the  mner,  with  some  intu- 
mescence.    With  soda  and  borax  it  yields  a  bead  of  silver. 

Obs, — Occurs  at  TUkerode  in  the  Harz.     Named  after  the  crystallographer  Naumann. 

According  to  Del  Rio,  another  selenid  of  silver  occurs  at  Tasco  in  Mexico,  crystallized  in  hexag- 
onal tables.     (Beud.  Tr.,  ii.  535.) 

42.  EUCAIRITE.     Eukairit  ^er^.,  Afh.  vi.  42,  1818.    Cuivre  selenie  argental  F.    Seleniuret 

of  silver  and  copper.    Selenkupfersilber  Germ, 

Massive  and  granular ;  also  in  black  metallic  films,  staining  the  calcite 
in  which  it  is  contained. 

Soft;  easily  cut  by  the  knife.  Lustre  metallic.  Color  between  silver- 
white  and  lead-gray.     Streak  shining. 

Oomp.— €u  Se  +  Ag  Se=(eu,  Ag)  Se=Selenium  31'6,  copper  25-3,  silver  43-1=100.  Analy- 
ses: 1-3,  Berzelius  (1.  c);  4-6,  Nordenskiold  (Bull  Soc.  Oh.,  II.  vii.  411): 

1.  Skrikerum  Selenium  28-54  Copper  25-30  Silver  42-73=96-57. 

2            "  »        26-00  "      23-05             •'      42-73,  gangue  8-90=96-88. 

3;           «  u        28-63  "      25-39             "      42-86=96-88. 

4  4(  u       32-01  »      23-83             "      44-21,  thallium /r.  =  l 00-41  Nord. 

5  «  "      [31-971  "      25-30             "      42-73,      "         "=I00Nord. 


"      [31-97]  .T    ^ 

e.  «♦  «      [32-22]  "      24-86  "      42-5V  =  100  Nord. 

Pyr.,  etc.— B.B.  gives  copious  fumes  of  selenium,  and  on  charcoal  fuses  readily  to  a  gray  me- 
tallic globule,  leaving  a  bead  of  selenid  of  silver.     With  borax  a  copper  reaction.     Dissolves  in 

boiling  nitric  acid.  .       .     „       ,     ,  c^^i,.,  ;« -v 

Obs.-Occurs  in  small  quantities  in  the  Skrikerum  copper  mme  m  Smoaland,  S^odcn  m  a 
kind  of  serpentine  rock,  imbedded  in  calcite ;  in  ChiU  at  Aguas  Blancas,  near  ^ovv^?oj\h.ss  axiay 
affording  Domeyko  (Mii.,  206)  Se  32-2,  Cu  28-0,  Ag.  39-8),  and  at  the  mmcs  ot  !« lamcnco,  a  ro^. 
leagues  north  of  Trespuntas,  in  the  desert  of  Atacama.  Also  a  similar  ore  (Ami.  d.  M  \  -  v. 
45«,  and  C.  R,  Iviii.  556)  on  the  east  side  of  the  Andes  of  Ch.h,  in  the  P^f '"J^  ^f^^""  ^  -^^ 
whore  it  occurs  in  a  narrow  vein  (lU-12  mm.  broad),  and  has  a  lead-gray  ^^l"*^- .^™  f  .",7"^^^^^ 
and  is  partly  granular,  and  partly  very  imperfectly  lameUar ;  at  the  OacbeuU  mmo,  m  Uo  pror 
iuce  of  Mendoza,  with  other  selenids. 
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Named  bj  Berzelius  from  tJ,  Katpdi^  opportunely,  because  found  bj  bim  socm  after  the  discover) 
of  the  metal  selenium. 

43.  OROOKESITE.    A.  K  KordensUold,  (Efv.  Ak.  Stockh.,  1866,  Bull  Soc.  Ch.,  H.  viL  413 
Massive,  compact ;  no  trace  of  crystallization. 
H.:=2'5 — 3.     G.=:6-90.     Lustre  metallic.     Color  lead-gray.     Brittle. 

Co'np.--(eu,  Tl,   Ag)  Se=Selemum  33'28.  copper  45*76,  thallium  17-25,  silver  S-tlrrlOO 
Analyses :  Nordenskiold  (1.  c.) : 


1' 


1. 
2. 
3. 


Se 

[33'2'7] 
30-86 
3210 


Cu 

46-11 
46-55 
44-21 


Ag 
1-44 
5-04 
5-09 


Fe 

0-63 
0-36 
1-28 


Tl 

18-55  =  100. 

16-27=99-08. 

16-89=99-57. 


Pyr.,  etc. — ^B.B.  fuses  very  easily  to  a  greenish-black  shining  enamel,  coloring  the  flame 
Btrongly  green.     Insoluble  in  muriatic  acid;  completely  soluble  in  nitric. 

Obs. — From  the  mine  of  Skrikerum  in  Norway.  Formerly  regarded  as  selecid  of  copper  or 
oerzelianite.    Named  after  Wm.  Crookes,  the  discoverer  of  the  metal  thallium. 

44.  GALENITE.  Galena  Plin.,  xxxiii.  31  [not  Galena  or  MolybdjBna  (=htharge-hke  product 
from  the  ore),  P/m.,  xxxiv.  47,  53].  Molybdaena  pt.,  Plumbago  pt..  Galena,  Pleiertz,  Plei-Glanz, 
Agric.y  1546.  Plumbago  pt.,  Blyglants,  Galena,  Plumbum  sulphure  et  argento  mineralisatum, 
Wall,  292,  1747,  CronsL,  167,  168,  1758.  Sulphuret  of  Lead.  Plomb  sulfure  Fr.  Galenit  vm 
Kob.,  Min.,  201,  1858. 

Plumbago,  Pleischweis  ?  Agric,  Interpr.,  467, 1546.  Bleischveif,  Plumbago,  Plumbum  sulphure 
et  arsenico  mineralisatum.  Wall,  294,  1746.  Steinmannifce  Zippe,  Verb.  Ges.  Mus.  Bobmen., 
1833,  39.  Targionite  BecM,  Am.  J.  Sci.,  II.  xiv.  60,  1852.  Supersulphuretted  Lead  Johnston, 
Kep.  Brit.  Assoc,  572,  1833;  Thomson,  Min.,  i.  552,  1836;  Johnstonite  Greg  &  Lettsom,  Min., 
448,  1858. 

Isometric.  Observed  planes :  0,  1,  I;  %  3 ;  3-3,  2-2,  f -f .  Figs.  1  to 
8,  23  with  planes  1,  70,  71,  the  last  a  distorted  form.     Cleavage,  cubic, 


70 


71 


Rossie,  N.  T. 


perfect ;  octahedral  in  traces.  Twins,  like  f.  50  ;  the  same  kind  of  composi- 
tion repeated,  f.  72,  and  flattened  parallel  to  1.  Also  reticulated,  tabular ; 
coarse  or  tine  granular ;  sometimes  impalpable  ;  occasionally  fibrous. 

H.=2-5— 2-75,  G.=7-25— 7-7.  Lustre  metallic.  Color  and  streak 
pure  lead-gray.  Surface  of  crystals  occasionally  tarnished.  Fracture  flat 
Bubconchoidal,  or  even.     Frangible. 

Oomp.,  Var. — Pb  S=Sulphur  13-4,  lead  86-6=100.  Contains  silver,  and  occasionally  selenium 
(ore  fr.  Fahlun,  Berz.),  zinc,  cadmium,  antimony,  copper,  as  sulphids;  besides,  also,  sometimes 
native  silver  and  gold ;  and  even  platinum  has  been  reported  as  occurring  in  a  galenite  from  the 
Dept.  of  Charente,  France. 

Var.  1.  Ordinary,  (a)  "Well  crystallized;  (&)  somewhat  fibrous  and  plumose;  (c)  granulax 
toarse  or  fine ;  {d)  crypto-crystalline. 
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2.  Argentiferous.  AU  galenite  is  more  or  less  argentiferous,  and  no  external  cliaracters  gerva 
\o  distinguish  the  kinds  that  are  much  so  from  those  that  are  not. 

3.  Containing  arsenic,  or  antimony,  or  an  ore  of  these  metals,*  as  impurity.  Here  belone  the 
\leischweif,  iorgionite,  and  steinmannite,  which  appear  to  l)e  merely  impure  galenite 

4.  Containing  an  excess  of  sulphur,  through  mixture.  Supersulphureikd  Itad  of  Joh-iston  and 
others  (or  Johnstonite)  is  here  included.  The  excess  of  sulphur  is  owing  to  a  decomposition  of  « 
portion  of  the  mass,  setting  part  of  the  sulphur  free. 

Analyses  :  1,  Thomson  (Ed.  Phil.  J.,  1829,  256);   2,  3,  Lerch  (Ann.  Oh.  Phann.,  xlv.  325): 

1.  Durham  S  13-02   Pb  85-13   Fe  0-50= 98-65  Thomson. 

2.  Przibrara     G.  =  7-252         14-41  81-80  Zn  3-59=99-80  L.   Pb  S  to  Zn  S  as    6-1 

3.  "  G.  =  1-324         14-18  83-61  2-18  =  99-97  L.    Pb  S  to  Zn  S  as  12 ':  1 
Schwartz  found  6-02  p.  c.  of  cadmium  in  a  galena  from  Altenberg. 

The  silver  present  is  detected  easily  by  cup^lation.  The  galenite  of  the  Ilarz  afTords  -03  Ui 
•05  p.  c.  of  silver;  the  Englisli  -(^2  to  -08;  tj^i^g  ^f  Leadhills,  Scotland,  -08  to  -06;  of  Monroe,  Ct., 
3  p.  c. ;  of  Roxbury,  Ct,,  assayed  by  P.  Collie.  ^^,:>5  p.  c.  silver;  Eaton  X.  II.,  (i-l,  C.  T.  Jackson; 
Shelburne,  N.  H.,  0-15;  of  Missouri,  -0012  to  -0027,  Litton;  Arkansas,  0-(»3  to  -05,  Sillimaii,  Jr.; 
Middletown,  Ct.,  0*15  to  020  p.  c. ;  Pike's  Peak,  Colorado,  0-05  to  0-u6  p.  c. 

The  following,  from  Tuscany,  contain  antimony  and  silver  (E.  Bechi,  Am.  J.  Sci.,  II.  xiv.  60): 

S  Pb  Sb  Fe  Cu  Zn  Ag 

1.  Bottino        12-840         80-700        3-307         1-377        0*440        0-024        0-325=  99-013 

2.  "  15-245         78-238         4-431         1-828  tr.  0-485  =  100-227 

3.  "  15-503         78-284         2*452         2-811  0-560=  99-610 

4.  Argentiera  16-780         72-440        4-;S08         1-855        4-l>51         065!t=  100-284 

5.  "  15-62  72-90  5-77  1  77  1-11  1-33  0*72  =  99-220 

No  5  is  the  targionite  of  Bechi,  occurring  in  octahedrons  with  G.  =  6-932. 

The  bleischweif  from  Clausthal  in  the  Harz,  Gr.  =  7-53 — 7  55,  analyzed  by  Rammelsberg  (Min 
Chem.,  49)  afforded,  Pb  S  95-85,  Zn  S  3-34,  Fe  S"  054,  Sb  S'  0-30=100-0:!.  Schwarz  (Bcr.  Ak- 
Wien,  XXV.  561)  found  in  one  specimen  of  sieinmannile,  Pb  S  76-48,  with  As*  S^  0-;:5.  Sb'''  S'  o-77, 
Zn  S  11-38,  Fe  S  2-10  =  99-88 ;  and  in  another,  less  lead,  only  a  trace  of  zinc,  very  little  arsenic, 
and  much  antimony;  and  he  concluded  that  the  sulphid  of  lead  was  the  only  constant  constituent. 

The  supersulphuretted  lead  gave  Johnston,  Pb  S  90-38,  S  8-71.  R.  Hofmaim  found  s-7  p.  c.  of 
sulphur  in  a  galenite  from  New-Sinka,  Transylvania,  along  with  51-30  of  sulphate  of  lead. 

Pyr. — In  the  open  tube  gives  sulphurous  fumes.  B.B.  on  charcoal  fuses,  emits  sulphurous 
fumes,  coats  the  coal  yellow,  and  yields  a  globule  of  metallic  lead.     Soluble  in  nitric  acid. 

Obs. — Occurs  in  beds  and  veins,  both  in  crystalline  and  uncrystalline  rocks.  It  is  often  asso- 
ciated with  pyrite,  marcasite,  blende,  chalcopyrite,  arsenopyrite,  etc.,  in  a  gangue  of  quartz,  calcite, 
barite  or  fluor,  etc. ;  also  with  cerussite,  anglesite,  and  other  salts  of  lead,  which  are  frequent 
results  of  its  alteration.  It  is  also  common  with  gold,  and  in  veins  of  silver  ores.  E.  J.  Chapman 
remarks  tliat  galenite  is  seldom  much  argentiferous  except  when  it  is  associated  with  mispickel 
or  some  other  arsenical  ore. 

At  Freiberg  in  Saxony  it  occupies  veins  in  gneiss;  in  Spain,  in  granite  at  Linares,  and  also  in 
Catalonia,  Grenada,  and  elsewhere :  at  Clausthal  and  Neudorf  in  the  Harz,  and  at  Przibram  in 
Bohemia,  it  forms  veins  in  clay  slate;  in  Styria  it  occurs  in  the  same  kind  of  rock  >"^.^Jl8;  at 
Sala  in  Sweden  it  forms  veins  in  granular  limestone ;  through  the  gray wacke  of  LoadhiUs  and 
the  killas  of  Cornwall,  in  veins;  in  mountain  limestone  in  Derbyshire,  Cumberland,  and  the 
northern  districts  of  England,  and  also  in  Bleiberg,  and  the  neighboring  localities  of  Carinthia.  In 
the  English  mines  it  is  associated  with  calcite,  pearl  spar,  fluor,  barite,  withente,  calaimne  and 
blende.  Other  localities  are  Joachimsthal,  where  it  is  worked  principally  for  the  silver;  1  rzibrara 
in  Bohemia;  in  Nertschinsk,  East  Siberia;  in  Algeria;  near  Cape  of  Good  Hope;  in  Australia; 
Chili;  BoUvia,  etc.  .  _„.     .     ..  ,  ^. 

Extensive  deposits  of  this  ore  in  the  United  States  exist  in  Missouri,  Illinois,  lowa^  and  wis- 
consiu.  The  ore  occurs  in  stratified  limestone,  of  diff"erent  periods  of  the  Lower  hilunan  era, 
especially  the  Trenton,  associated  with  blende,  smithsonite  ("dry-bone"  of  the  miners),  caiciie, 
pyrite,  and  often  an  ore  of  copper  and  cobalt.  The  mines  of  Missouri  were  discovm-d  m  u-< , 
by  Francis  Renault  and  Mr.  la  Motte  ;  they  are  situated  in  the  counties  of  ;\ashington,  -^y"^-™^^ 
and  Madison.  Of  the  Upper  Mississippi  lead  region,  five-sixths,  says  ^^  hitney  (Kep.  »- P;  i«  »^ 
region,  1862),  belong  to  Wisconsin,  and  the  richest  portion  is  in  that  part  of  the  btate  a«Jf»''^'°8 
IlUnois  and  Iowa.  The  productive  lead  district  is  bounded  on  the  west,  north,  and  ^^af^/'J  "'J 
Mississippi,  Wisconsin,  and  Rock  rivers.  The  occurrence  of  calc  spar  in  the  soil,  o^/"'^  '  ^'^^ 
in  lines,  are  considered  indications  of  lead.  From  a  single  spot,  not  exceeding  flity  jaras  .quun^ 
1,500  tons  of  ore  have  been  raised.  .         t     x'      v   i-  at  Rauia.  St 

Occurs  also  in  lUvnois,  at  Cave-in-Rock,  associated  with  fluonte.    In  ^ew  lorK,  ai  ivoMi*, 
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Lawrence  Co.,  in  veins  from  one  to  three  or  four  feet  in  width,  the  crystals  often  very  large  (like 
f.  70,  without  ^■),  with  calcite,  iron  and  copper  pyrites,  and  some  blende  and  celestine;  near 
Wurtzboro,  Sullivan  Co.,  in  a  large  vein  in  millstone  grit,  with  blende,  iron  and  copper  pyrites, 
at  Ancram,  Columbia  Co. ;  in  Ulster  Co.,  where  often  in  crystals  with  the  planes  0,  1,  3-o,  i-8,  or 
like  70,  except  that  the  edges  are  bevelled.  In  Maine,  veins  of  considerable  extent  exist  at  Lubec, 
where  the  ore  is  associated  with  chalcopyrite  and  blende ;  also  less  extensively  at  Blue  Hill 
Bay,  Bingham,  and  Parsonsville.  In  New  Hampshire,  at  Eaton,  with  blende  and  chalcopyrite; 
and  also  at  Haverhill,  Bath,  and  Tamworth.  In  Vermont^  at  Thetford.  In  Connecticut^  at  Middle- 
town,  in  a  vein  in  argillite,  massive  and  crystalline.  In  Massachusetts,  at  Southampton,  Levcrett, 
and  Sterling.  In  Pennsylvania,  at  Phenixville  and  elsewhere.  In  Virginia^  at  Austin's  mines  in 
Wythe  Co.,  Walton's  gold  mine  in  Louisa  Co.,  and  other  places.  In  Tennessee,  at  Brown's  Creek, 
and  at  Haysboro,  near  ISashville,  with  blende  and  heavy  spar.  In  Michigan,  in  the  region  of 
Chocolate  river  and  elsewhere,  and  Lake  Superior  copper  districts;  on  the  N.  shore  of  L. 
Superior,  in  Neebing  on  Thunder  Bay,  and  aroupOtBlack  Bay. 

In  California,  at  many  of  the  gold  mines,  t  .  ^levada,  abundant  on  Walker's  river,  and  at 
Steamboat  Springs,  Galena  district.  In  Arizond{\\''th.Q  Castle  Dome,  Eureka,  and  other  districts. 
In  Colorado,  at  Pike's  Peak,  etc. 

Alt. — Minium,  auglesite,  cerussite,  pyromorphite,  wulfenite,  tetrahedrite,  chalcocite,  diallogite, 
quartz,  limouite,  pyrite,  pistomesite  (pistopyrite  Breith.),  calamine,  occur  as  pseudomorphs  after 
galenite,  partly  from  alteration,  and  partly  through  removal  and  substitution.  A  change  to  the 
carbonate  (cerussite),  with  the  setting  free  of  sulphur,  is  the  most  common. 

The  specimens  regarded  as  pseudomorphs  after  pyromorphite,  from  Bernkastel  on  the  Mosel, 
Breithaupt  makes  into  a  new  species  (B.  H.  Ztg.,  xxi.  99,  1862,  xxii.  36,  1863),  which  he  calls 
plumheine,  or  one  species  of  his  SexanguUtes,  regarding  this  sulphid  of  lead  as  crystallized  in 
hexagonal  prisms,  and  not  a  pseudomorph.  It  has  G-.  =  6'729 — 6"87,  and  hexagonal  cleavage. 
He  places  with  it  the  stalactitic  galena  of  Cornwall,  Freiberg,  and  Przibram. 

A  galenite  occurs  in  Lebanon  Co.,  Pa.,  which  has  an  easy  octahedral  cleavage,  as  first  observed 
by  Dr.  John  Torrey.  It  is  regarded  by  some  as  proof  of  dimorphism  of  the  sulphid  of  lead,  and 
by  others  as  a  result  of  pseudomorphism  after  a  mineral  with  octahedral  cleavage.  See  Am.  J. 
Sci.,  II.  XXXV.  126.  Dr.  Torrey  observes  that  on  moderate  heating  the  cleavage  becomes  cubic.  -In 
specihc  gravity  it  does  not  differ  from  ordinary  galenite. 

Fourneiite  of  Ch.  Mene  (C.  R-,  li.  463),  supposed  to  be  near  tetrahedrite,  is  pronounced  by 
Fournet  (G.  R,  liv.  1096)  a  mixture  of  galenite  with  copper  ore. 

Artif. — Galenite  is  sometimes  a  furnace  product.  It  has  been  made  in  crystals  by  heating 
oxyd  or  silicate  of  lead  with  vapor  of  sulphur  (Wurtz) ;  also  by  suspending  sulphate  of  lead  in  a 
bag  in  water  saturated  with  carbonic  acid,  and  in  which  putrid  fermentation  is  kept  up  (as  by  an 
oyster  in  the  water),  there  resulting  an  incrustation  of  galenite  upon  the  shells  (Gages,  Brit 
Assoc,  206.  1863). 

44A.  HuASOOLiTE  Darza.  (Galena  blendosa  DomeyJco,  Min.,  168,  1860,  Sulphid  of  lead  and 
zinc  D.  Forbes,  Phil.  Mag.,  lY.  xxv.  110.)  The  characters  are  mostly  those  of  galenite.  It  has  a 
granular  or  saccharoidal  texture,  a  lead-gray  color  rather  paler  than  ordinary  galenite,  but  little 
lustre,  and  is  apparently  homogeneous  and  without  any  mixture  of  blende.  Domeyko  obtained 
(1.  c.)  S  19-2,  Pb  48-6,  Zn  256,  gangue  3*1;  which  corresponds  nearly  to  Pb  S  +  1^  Zn  S.  It 
comes  from  Ingahuas,  in  the  province  of  Huasco,  where  it  forms  large  aggregated  masses  or 
nodules  in  the  lower  part  of  the  vein. 

44B.  CUPROPLUMBITE  Breith.  {Kapferbleispath  of  the  Germans,  Galena  cobriza  Domeyko),  from 
Chili,  where  it  is  not  rare,  appears  to  be,  as  Domeyko's  name  for  it  and  his  description  imphea 
(Min.,  1860,  168),  a  mere  mixture  of  galenite  and  chalcocite.  The  structure,  color,  and  lustro 
vary  from  those  of  galenite  to  those  nearly  of  chalcocite  and  covellite :  the  color  a  little  darker, 
j,ud  passing  to  iron-gray  and  indigo-blue  ;  the  lustre  generally  feeble  and  sometimes  almost  want~ 
iug,  and  looking,  says  Domeyko,  "  as  if  sulphuret  of  copper  were  distributed  through  it."  The 
specimens  contain  disseminated  ores  of  copper,  and  come  from  a  mine  in  Catemo  (Aconcagua). 
Analyses:  1,  Plattner  (Pogg.,  Ixi.  671) ;  2,  Field  (Am.  J.  ScL,  IL  xxvii.  387)  : 

1.  S[15-l]     Pb  64-9     Cu  19-5     Ag  0*5  =100  Plattner.     G.=6'4— 6*43 

2.  Algodoncs  17-00  28-25         53'63=98-88  Field.     G.=6-10. 

Field  has  named  the  variety  analyzed  by  him  Alisonite ;  it  was  from  Mina  Grande,  near  Co- 
quimbo.  According  to  G.  Ulrich,  a  similar  mineral  occurs  at  M'lvor  in  Victoria,  Australia. 
Genth  suggests  that  this  mineral  may  have  resulted  from  the  alteration  of  galenite,  which  is  prob- 
ably true  in  some  cases. 

45.  OLAUSTHALITE.  Selenblei  Zinken,  1823,  Pogg.,  ii.  415,  1824,  iii.  271 ;  H.  Rose,  lb.,  ii 
415,  iii.  281.  Seleniuret  of  Lead.  Plomb  seleniure  Fr.  Clausthalie  Beud.,  Tr.,  ii.  531.  Claus- 
thalite. 
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Kobalt-Bleiglanz  [=Cobaltic  Galena]  Hansm.,  Nordd.  Beitr.  B.  H.,  iii.  120.  Kobiiltbloierz  UausTr^ 
flandb.,  183,  1813;  id.  Strom,  d:  Eausm.,  Gott.  gel.  A.nz.,  1825,  329.  Solenkohaltbloi  //.  Rom, 
Pogg.,  iii.  288,  290.     Tilkerodite  Ilaid.,  Handb.,  5GG,  18-15. 

Isometric.  Occurs  commonly  in  fine  granular  masses  ;  some  specimena 
foliated.     Cleavage  cubic. 

H.=:2-5  — 3.  G.  =  7-6  — 8-8.  Lustre  metallic.  Color  lead-gray,  somewhat 
bluish.     Streak  darker.     Opaque.     Fracture  granular  and  shininfr. 

Comp.,  Var,— Pb  Se^Selenium  27-6,  lead  72-4=100.  Besides  (1)  the  pure  selenid  oflead,  thoro 
are  others,  often  arranged  as  distinct  species,  which  contain  cobalt,  copper,  or  mercury,  in  placo 
of  part  of  the  lead,  and  sometimes  a  little  silver  or  iron.  The  proportions  of  these  'ingrcdienta 
vary  so  much  and  so  irregularly,  that  the  true  chemical  constitution  of  the  ores,  as  Raminclsberg 
states,  is  yet  doubtful.  (2)  The  cobaltic  ore  (anal.  :^),  Tilkerocliie  Haid.,  is  here  retained  as  a  va- 
riety of  clausthalite.  It  affords  the  formula  6  Pb  Se  +  Co  S^  according  to  Rose,  who  makes  the 
loss  mainly  selenium ;  but  taking  the  results  as  they  stand,  6  Pb  Se  4-  Co  Se. 

Analyses :   1,  H.  Rose  (1.  c.) ;  2,  Stromeyer  (Pogg.,  ii.  403) ;  3,  H.  Rose  (Pogg.,  ill  288) : 

Se  Pb  Co  Fe 

1.  Clausthalite         27-59        71*81       =99-40  Rose. 

2.  "  28-11         70-98        0-83       =99-92  Strom.     G.=7-697 

3.  THJcerodiie  31-42         63-92         3-14        0-45     =98*93  Rose. 

Pyr. — Decrepitates  in  the  closed  tube.  In  the  open  tube  gives  selenous  fumes  and  a  red  sub- 
limate.  B.B.  on  charcoal  a  strong  selenous  odor ;  partially  fuses.  Coats  the  coal  near  the  assay 
at  first  gray,  with  a  reddish  border  (selenium),  and  later  yellow  (oxydof  lead) ;  when  pure  entirely 
volatile  ;  with  soda  gives  a  globule  of  metallic  lead.  The  tilkerodite  yields  a  black  residue,  and 
gives  a  cobalt-blue  bead  with  borax. 

Obs. — Much  resembles  a  granular  galenite  ;  but  the  faint  tinge  of  blue  and  the  B.B.  selenium 
fumes  serve  to  distinguish  it. 

Found  with  the  following  selenic  ores :  first  by  Zinken,  near  Harzgerode  in  the  Ilarz  with 
hematite,  at  Clausthal,  Tilkerode,  Zorge,  and  Lehrbach ;  at  Reinsberg,  near  Freiberg,  in  Saxony ; 
at  the  Rio  Tinto  mines  near  Seville,  Spain ;  Cacheuta  mine,  Mendoza,  S.  A. 

46.  ZORGITE.  Selenblei  mit  Selenkupfer  K  Rose,  Pogg.,  ii.  415,  1824.  Selenkupferblei,  Selen- 
bleikupfer,  Rose,  ib.,  iii.  293,  294,  296.  Seleniuret  of  Lead  and  Copper.  Zorgite  B.<k  K,  153, 
1852.    Raphanosmit  v,  Koh.,  Taf.,  6,  1853. 

Massive,  granular,  like  Clausthalite. 

I[.=2-5.  G.=7— 7-5.  Lustre  metallic.  Color  dark  or  light  lead-gray, 
sometimes  inclining  to  reddish,  and  often  with  a  brass-yellow  or  blue  tar- 
nish.    Streak  darker.     Brittle. 

Comp.— Pb  Se  -I-  Cu  and  Se  in  varying  amounts ;  and  perhaps  only  a  mixture  of  clausthalita 
with  the  other  ingredients.  Ajialyses:  1,  2,  H.  Rose  (Pogg.,  iii  288);  3,  4,  Kerston  (ib.,  ilv;. 
266): 

Se         Pb         Cu      Ag 
1.  TOkerode    34-26    47-43     15-15     1-29  J'e  Pb  2-08  =  100-51  Rose. 

2  "  29-96     59.67       7*86   Fe  Pb  0-44  m«c^.  100  =  99'2t>  Kose. 

3I  aiasbach     30-00     53.*74      8-02     0-05  ¥^0  2-00  S  «/-.,  quartz  45  =  9S-:U  KersL 

4.  "  29-35     63-82       4-00     0*07  Fe  S  «r.,  quartz  2-06  =  9930  Kerst, 

(1)  No.  1  is  Rose's  SelenhleiJcupfer=4  Pb  +  4  Cu  +  7  Se,  or  wanting  iSe  of  ^^  So  +  C"  &;  and 
(2)  No.  2  his  Sdenkupferblei=9  Pb  +  4  Cu  + 1 2  Se,  which  is  near  2  Pb  Se  +  Cu  Sc  the  form  1.  o^ 
No.  3  ;  (3)  No.  4=5  Pb  Se  +  Cu  Se.     The   deficiency  of  So  in  Nos.  1  and  2  may  be  a  result  of 

^'pyr.S^^^^  but  yielding  a  black  residue  and  a  globule  of  copper,  with  usually,  when 

Tbs'ioccurs  undeJ'milar  circumstances  with  clausthalite  at  Tilk-erodo  and  Zorge  in^hc  Ilarx : 
at  Glasbach  near  Gabel  iu  Thuringia,  in  argillaceous  sohist  with  galcnito,  chalcopynte,  malach  V ,  ir 
a  gangue  of  caleite,  siderite,  fluorite,  and  quartz. 


1.  a 

'ilkerod 

e    Se  24-97 

Pb  55-84 

2. 

u 

27-68 

61-70 

3. 

i( 

24-41 

16-93 

44  STJLPHIDS,   ETC. 

47.  LEHRBAOHITE.  Selenblei  mit  Selenquecksilber  H.  Rose,  ii.  418,  1824,  iii.  29T.  Selen- 
Quecksilberblei  Leonh.,  Handb.,  592, 1826.  Seleniuret  of  Lead  and  Mercury.  LehrbacMte  B.  d 
K,  Min.,  153,  1852. 

Massive,  granular. 

G.=7-804:— 7'876.     Color  lead-gray,  steel-gray,  iron-black.     Brittle. 
.  Oomp.— Pb  Se  with  Hg  Se.    Analyses  :  1,  Rose  (1.  c);  2,  3,  Schultz  (Ramm.  Min.  Ch.,  1011) : 

Hg  16-94=97-75. 

8-33,     S  0-8,     ^e  0-64=99-15  S.,  G.=7-089. 
55-52,     S  1-1=97-96  S.,  G.  =  8-104. 

Pyr. — In  the  closed  tube  gives  a  lustrous  metallic  gray  sublimate  of  selenid  of  mercury ;  with 
soda,  a  sublimate  consisting  of  globules  of  mercury.  In  the  open  tube  gives  reactions  for  selen- 
ium, and  a  sublimate  of  selenate  of  mercury  condensing  in  drops.     On  charcoal  like  clausthalite. 

Obs. — Prom  Tilkerode  and  Lehrbach,  in  the  Harz,  like  clausthalite. 

48.  ALTAITE,  Tellurblei  G,  Rose,  Pogg.,  xviii.68,  1830.  TeUurid  of  Lead.  Elasmose  Huoi., 
Min.,  I  1841 ;  0.  d'Halloy,  Introd.  a  la  Geol.,  1833  (not  of  Bend.  Tr.,  1832),  etc.  Altait  Haid.^ 
Handb.,  556,  1845. 

Isometric.     Usually  massive ;  rarely  in  cubes.     Cleavage :  cubic. 
H.=:3— 3"5.     G.=:8*159,  G.  Rose.     Lustre  metallic.     Color  tin-white, 
resembling  that  of  native  antimony,  with  a  yellow  tarnish.     Sectile. 

Oomp.— Pb  Te=Tellurium  38-3,  lead  61*7.  Analysis  by  G-.  Rose  (Pogg.,  xviii.  68)  gave  silver 
1*28  p.  c;  and  from  an  imperfect  approximative  determination  of  the  lead  and  tellurium  Rose 
assumed  them  to  have  the  same  relation  as  in  hessite,  or  Tellurium  38-37,  lead  60-35. 

Pyr. — In  the  open  tube  fuses,  gives  fumes  of  tellurous  acid,  forming  a  white  subhmate,  which 
B.B.  fuses  into  colorless  drops.  On  charcoal  in  R.F.  colors  the  flame  bluish,  fuses  to  a  globule, 
coats  the  coal  near  the  assay  with  a  lustrous  metallic  ring  of  tellurid  of  lead,  outside  of  which  it 
is  brownish-yellow,  and  in  O.P.  still  more  yellow.     Entirely  volatile,  except  a  trace  of  silver. 

Obs. — From  Savodinski  near  Siranovski,  in  the  Altai,  with  hessite. 

Huot  says  that  Beudant  in  his  lectures  changed  his  first  use  of  the  name  Elasmose;  and  the 
later  use  Huot  adopts  in  his  Mineralogy,  and  Omalius  d'Halloy  in  his  Introduction  to  Geology. 
The  confusion  thus  occasioned,  and  the  unallowable  form  of  the  name,  are  reasons  enough  for  set- 
ting it  aside  altogether,  and  adopting  Altaite. 

49.  BORNITE.  Kupferkies  pt.,  Kupfer-Lazul  Henckel,  Pyrit.,  1725.  Lefverslag,  Brun 
Kopparmalm,  Minera  Cupri  Hepatica,  Cuprum  sulfure  et  ferro  minerahsatum,  Wall,  283,  1747. 
Cuivre  vitreuse  violette  Fr.  Trl.  Wall.,  1753.  Koppar-Lazur,  Minera  Cupri  Lazurea,  Cronst, 
175,  1758.  Buntkupfererz  Wern.  Purple  Copper  Ore  Kirw.  Variegated  Copper  Ore.  Cui- 
vre pyriteux  hepatique,  H.  Phillipsite  Beud.,  ii.,  Tr.,  ii.  411,  1832.  Pyrites  erubescens  Dana, 
Min.,  408,  1837 ;  Poikilopyrites  Glock.,  Grundr.,  328,  1839.  Bornit  Haid.,  Handb.,  562,  1845. 
Poikilit  Breiih.  Erubescite  Dana,  Min.,  510,  1850.  Cobre  abigarrado,  Cobre  panaceo,  D9- 
meyko. 

Isometric.  Observed  planes  0,  7",  1,  2-2.  Figs.  1,  2,  3,  11,  14.  Cleav- 
age :  octahedral  in  traces.  Twins :  f.  50.  Massive,  structure  granular  or 
compact. 

H.=3.  G.=4-4— 5*5.  Lustre  metallic.  Color  between  copper-red  and 
pinchbeck-brown ;  speedily  tarnishes.  Streak  pale  grayish-black,  slightly 
shining.     Fracture  small  conchoidal,  uneven.     Brittle. 

Comp.,  Var. — (€u,  Fe)  S,  the  proportion  of  Ou  to  Fe  varying;  and  sometimes  (there  being  an 
excess  of  sulphur  above  the  ratio  of  unity)  united  to  Fe  S'^  (pyrite),  either  as  an  impurity  or  a 
chemical  compound;  at  times  also  mixed  with  chalcopyrite.  As  it  is  a  result  of  the  alteration  of 
other  ores,  occurring  only  sparingly  at  great  depths  in  veins,  such  compounds,  or  mixtures,  are 
not  improbable. 
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(1).  In  aual.  1,  5,  6,  6u  :  Fe=:4  :  1  nearly,  whence  the  special  formula  (1^  eu  +  i  Pe)  S=SulDhui 
22-11,  copper  70-13,  Fe'7''76= 100.  ^  '     '       ouipnui 

(2).  In  anal.  3,  4,  11,  18,  €u  :  Fe=2  :  1  nearly,  and  hence  (J  €u  +  i  Fe)  9=Sulphur  23-'t  coty 
per62-5,  Fe  13-8  rr  100.  ^  '     ^ 

(3).  In  the  other  analyses  FeS^  is  apparently  present,  (a).  Anal.  2,  16,  19,  20,  21,  22  approxi- 
mate  more  or  less,  in  the  ratio  of  sulphur  to  the  metals,  to  15 :  1 3,  whence  tlio  formula  'l  1  ft'u  Fe) 
S  +  2  Fe  S'  (=4i  €u  S  +  Fe^  S^  Ramm.)  =  S  26-00,  Cu  61-87,  Fe  12-13.  (6).  Anal  7  ami  la'cor- 
respond  to  6  (On,  Fe)  S  +  Fe  8^=5  ^u  S  +  Fe"  S'  Ramm.).  (c).  Anal.  8,  9,  10  12  15  cor- 
respond  to  4  (Ou,  Fe)  S  +  Fe  S'  (=3  Ou  S  +  Fe*  S3)=S  2804,  Cu  5560,  Fe  16-36  =  100  '  ((ft. 
Anal.  24=10  (^u,  Fe)  S  +  Fe  S*  (=9  ^u  S  +  Fe'  S^  Ramm.).  llaminelsberg  wriloa  for  No  5 
10  eu  S  +  Fe2  S'=ll  (Ou,  Fe)  S  +  Fe  S^  and  for  No.  6,  8  6u  S  +  Fu"  .S»:='j  t'u  S  +  Fe  S'.'    ' 

In  anal.  25,  the  proportion  of  copper  is  unusually  small;  6u  :  Fe  =  3  :  2  ;  formula  3  1-u  S  -♦- 
Fe  S  +  Fe  S'  (  =  J  ^u  +  i  Fe)  S  +  i  Fe  S^  But  Mone  observes  that  the  ore  is  not  pure,  and 
that  after  separating  the  impurity,  or  what  is  so  reprarded,  it  corresponds  to  t'u  S  4-  Fe  S'. 

The  presence  of  the  ordinary  sulphid  of  iron  Fe  S'^  appears  to  be  far  more  probable  tlian  that 
of  the  uncertain  Fe"  S^  as  stated  on  page  33. 

Analyses:  1,  2,  Berthier  (Ann.  d.  M.,  III.  iii.  48,  vii.  540,  556);  3,  Phillips  (Ann.  Phil.,  1S22, 
297);  4,  Brandes  (Schw.  J.,  xxii.  354);  5-9,  Plattner  (Pogg.,  xlvii.  351);  10,  Varrcntrapp  (ib.); 
11,  Hisinger  (Afh.,  iv.  362);  12,  Choduef  (Pogg.,  Ixi.  395);  13,  Bodemann  (Pogg.,  Iv.  115);  14, 
Staaf  (CEfv.  Ak.  Stoclch.,  1848,  66);  15-18,  E.  Bechi  (Am.  J.  Sci.,  II.  xiv.  Gl);  D.  Forbes  (Kd, 
N.  Phil.  J.,  1.  278);  20,  Booking  (Ann.  Ch.  Ph.,  xcvi.  244);  21,  C.  Bergemann  (Jahrb.  Min.,  ls:,7, 
894);  22,  Rammelsberg  (ZS.  Gr,,  xviii.  19);  23,  Collier  (private  contrib.);  24,  Riiramelsberg  (iU, 
20);  25,  Mene(C.  R.,  Ixui.  53): 

S  Cu         Fe 

21-4  67-2  6-8,  gangue  4-0=99-4  Berthier. 

22-8  59-2  13-0,  gaugue  5-0  =  100  Bertliior. 

23-75  6107  14-0,  quartz  0-5=99-32  PhiUips. 

21-65  61-63  12-75,     "      3-5  =  99-53  Brandes. 

22-58  71-00       6-41 =99-99  Plattner. 

22-65  69-72       7-54=99-91  Plattner. 

25-06  63-03  11*56=99-65  Plattner. 

28-24  56-76  14-84=99-84  Plattner. 

25-80  56-10  17-36,  Si  0-13  =  99-39  Plattner. 

26-98  58-20  14-85  =  100-03  Varrcntrapp. 

24-70  63-33  1180  =  99-83  Hisinger. 

26-84  57-89  14-94,  gangue  0-04=99-71  Chodnef. 

25-70  62-75  1 1-64,  quartz  0-04=100-13  Bodemn. 

60-56  10-24,  gangue  4-09  =  99-11  Staaf. 

24-93  55-88  18-03=98-84  Bechi. 

23-36  59-47  13-87,  gangue  0-75,  Fe  1-50=98-95  B. 

23-98  60-16  15-09  =  99-23  Bechi. 

24-70  60-01  15-89  =  100-60  Bechi. 

24-49  59-71  11-12,  Mn  ir.,  Si  3-83  =  99-15  Forbes— Q. 

4432. 

25-46  60-80  13-67=99-93  Booking. 

23-46  62-17  1179,  Ag  2-58=100  Berg.     rT.  =  5— 5-47G. 

25-27  61  66  11-80,  Pb  1-90,  Ag  <r.  =  100-63  Ramm. 

25-83  61-79  11-77,  Ag  <r.  =  99-39  CoUier. 

23-75  68-73  7-63  =  100-11  Ramm. 

26-3  500  15-4,  insol.  8-l  =  99-80  M^ne. 


1.  Montecastelli,  Tuscany 

2.  St.  Pancrace 

3.  Ross  I.,  L.  Killarney 

4.  Siberia 

5.  Sangerhausen,  massive 

6.  Eisleben,  massive 

7.  "Woitzki,  White  Sea,  mass. 

8.  Condurra  M.,  Cornw.,  cryst 

9.  Dalarue,  massive 

10.  " 

11.  Vestanforss,  Westmannl'd 

12.  Redruth  cryst. 

13.  Bristol,  Ct.,  massive 

14.  Westmanniand 

15.  Mt.  Catini 

16.  " 

17.  Miemo 

18.  Fericcio 

19.  Jemteland,  Sweden 

20.  Coquimbo 

21.  Ramos,  Mexico 

22.  "  G.  =  5-030 

23.  Bristol,  Ct. 

24.  Lauterberg 

25.  Corsica 


Pyr.,  etc.-In  the  closed  tube  gives  a  faint  sublimate  of  sulphur.  In  the  ^P^"  ^^^ J,\;'^J 
Bulphurous  acid,  but  gives  no  subUmate.  B.B.  on  charcoal  fuses  in  RF.  to  »  bnale  nw.ot.c 
globule.  The  riasted  mineral  gives  with  the  tluxes  the  reactions  of  iron  and  copper,  and  vritn 
Boda  a  metallic  globule.     Soluble  in  nitric  acid  with  separation  of  sulphur.  vflrietics 

Obs.-0ccurs  with  other  copper  ores,  and  is  a  valuable  ore  of  copper.     Ctystalue  varieties 
are  found  in  Cornwall,  and  mostly  in  the  mines  of  Tincroft  and  Do  coat h  "^^^^  ,^;\'^^^  ^*;'^;3^^^^ 
is  called  by  the  miners  "  horse-flesh  ore."     Other  foreign  locahl.es  "  /"^^^^^^Jj'"  ,  '^^"X^J^M 
Island  in  Killarney,  in  Ireland  ;  at  Mount  Catini,  Tuscany;  m  cupriferous  shale  in  the  Manslold 
district,  Germany;  and  in  Norway,  Siberia,  Silesia,  and  Hungary.  TnmAvn  and  Sapos: 

It  is  the  principal  copper  ore  at  some  Chilian  mines,  especially  those  ,«<^^,Tnn.a  a  and  »^^ 
also  commoS  in  Peru,  Bolivia,  and  Mexico.  At  the  copper  nime  in  BnstoU  oim..  i^  obunOaiij 
and  often  in  fine  crystalhzations  (f.  1,  3,  4.  and  14  with  planes  0).     At  Ohesliire.  »  i- 
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In  cubes,  along  with  barite,  malachite,  and  chalcocite.  Found  massive  at  Mahoopeuy,  neaf 
"Wilkesbarre,  Penn.,  and  in  other  parts  of  the  same  State,  in  cupriferous  shale,  associated  in  small 
quantities  with  vitreous  copper ;  also  in  granite  at  Chesterfield,  Mass. ;  also  in  New  Jersey.  A 
common  ore  in  Canada,  at  the  Acton  and  other  mines,  along  a  belt  of  15-20  m.,  between  L.  Mem* 
phremagog  and  Quebec. 

Named  after  von  Born,  a  distinguished  mineralogist  of  the  last  century.     The  name  Phillip- 
site  has  a  prior  use  for  another  species. 


Ir; 


50.  BERZELIANITE.  Selenkupfer  Berz.,  Afh.,  vi.  42,  1818.  Selenid  of  copper;  Seleniuret 
of  Copper.  Cuivre  selenie  Fr.  Berzeline  Beud.^  Tr.,  ii,  534,  1832.  BerzeUanite  Dana,  Min^ 
509,  1850.  i 

In  thin  dendritic  crusts.  Soft.  Lustre  metallic.  Color  silver-white. 
Streak  shining. 

Comp — ^w.  Se=Selenium  38*4,  copper  61-6=100.    Analysis  by  Berzelius  (1.  c.) : 
Selenium  40  Copper  64. 

Pyr. — In  the  open  tube  gives  a  red  sublimate  of  selenium,  with  white  crystals  of  selenoua 
acid.     B.B.  on  charcoal  selenous  fumes,  and  with  soda  yields  a  globule  of  copper. 

Obs. — Occurs  at  Skrikerum  in  Sweden,  and  also  near  Lehrbach  in  the  Harz. 

Beudant  gave  the  name  Berzeline  to  this  species,  which,  as  it  has  another  earHer  application  in 
the  science,  is  given  to  another  form  above. 

51.  OASTILLITE.    Castillit  Ramm.,  ZS.  G-.,  xviii.  213. 

Massive.     Distinctly  foliated. 

H.=3.  G.  =  5"186— 5*241.  Lustre  metallic.  Color  and  tarnish  as  in 
bornite. 

Comp.— 4|  (€u,  Zn,  Pb,  Ag)  S  +  Fe  S*  with  ^u :  Zn :  Pb  :  Ag=30 :  7 :  2^- :  1).  Analysis  :  Ram- 
melsberg  (1.  c.) : 

S  Cu  Zn  Pb  Ag  Pe 

25-65        41-11       12-09         10-04         4-64  6-49=100-02 

Rammelsberg  writes  the  formula  (Cu  Ag)'  S+2  (Cu,  Pb,  Zn,  Fe)  S. 

Pyr.,  etc. — B.B.  fuses  rather  difficultly,  and  changes  to  a  slag  colored  red  by  copper.  In 
nitric  acid  dissolves  with  the  separation  of  sulphur  and  sulphate  of  lead,  and  gives  a  blue  solution. 

Obs. — From  Guanasevi  in  Mexico,  where  it  was  considered  an  argentiferous  bornite.  It  is  near 
bornite  in  constitution,  as  observed  by  Rammelsberg. 

52.  ALABANDITS.  Schwarze  Blende  (fr.  Transylvania)  Miillerv.  Reichensiein,  Phys.  Arb.  Fr. 
in  Wien,  i.  2nd  Quart.,  86,  1784;  Bindheim,  Sohrift.  Ges.  Fr.,  Berl.  v.  452,  1784  (making  it  comp. 
ofMn,  S,  Fe,  Ag).  Schwarzerz  Klapr.,  Beitr.,  iii.  35,  1802.  Braunsteinkies  Leonh.,  Tab.,  70, 
1806.  Brunsteinblende  [=Manganblende]  Bhcmenbach,  Handb.,  i.  707,  1807.  Manganglan2  j 
Karst,  Tab.,  72,  1808.  Manganese  sulfure,  K,  Tab.,  iii.  1809.  Sulphuret  of  Manganese. 
Schwefel-Mangan  Germ.  Alabandine  Beud.,  Tr.,  ii.  399,  1832.  Blumenbachit  Breith.,  B.  H. 
Ztg.,xxil  193,  1866. 

Isometric.  In  cubes  and  octahedrons.  Cleavage  :  cubic  perfect.  Twins  : 
simple,  with  composition-face  octahedral ;  also  cruciform,  made  of  five  com- 
bined octahedrons.     Usually  granularly  massive. 

H.=3-5— 4.  G.=3-95— 4-04.  4*036,  Mexico.  Lustre  submetallic. 
Color  iron -black,  tarnished  brown  on  exposure.  Streak  green.  Fracture 
uneven. 

Oomp. — MnS=Sulphur  36*7,  manganese  63*3=100.  Analyses:  1,  Arfvedson  (Ak.  H.  Stockb, 
1822);  2,  Bergemann  (Jahrb.  Min.,  1857,  394): 

1.  Transylvania        Sulphur  37-9        Manganese  62*1  =  100  Arfvedson. 

2.  Mexico  "        36*81  "         62*98=99-79  Bergemann. 
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Earlier  analyses  by  Klaproth,  Yauquelin,  and  Del  Rio  give  erroneous  results,  the  first  two  find. 
ing  it  mainly  Mu,  with  11  to  15  S. 

Pyr.— Unchanged  in  the  closed  tube.  In  the  open  tube  sulphurous  fumes.  Roasted  on  charood, 
the  assay  is  converted  into  oxyd,  which,  with  the  fluxes,  gives  the  reactions  of  mangauese.  Solu- 
ble in  dilute  nitric  acid,  with  evolution  of  sulphuretted  hydrogen. 

Obs.— Manganblende  occurs  iu  veins  in  the  gold  mines  of  Nagyag,  Kiipnik,  and  OrTeubanya,  in 
Transylvania,  associated  with  tellurium,  carbonate  of  manganese,  and  quartz;  at  Gersdorf,  near 
Freiberg,  a  variety  containing  a  trace  of  arsenic;  in  Mexico,  at  the  mine  Preciosa  in  Puobla,  with 
tetrahedrite. 

"With  regard  to  the  cruciform  twins  of  five  octahedrons,  Schrauf,  who  describes  thom,  observes 
that  5  times  the  tetrahedral  angle  70^  is  nearly  360°. 

53.  SYEPOORITE.  Sulphuret  of  Cobalt  Middleton,  Phil.  Mag.,  III.  xviii.  352, 1846.  Syepoorite 
J.  Nicoll,  Min.,  458,  1849.  Kobaltsulfuret  pt.,  Schwefel  Kobalt  pt.,  Kobaltkiea  pt.,  GraukobalV- 
erz,  Germ. 

Massive,  disseminated  in  grains  or  veins. 
G.=5*45.     Color  steel-gray,  inclining  to  yellow. 

Oomp.— Co  S=: Sulphur  35-2,  cobalt  64-8=100.     Analysis  by  Middleton  (L  c.) : 

Sulphur  35-36        Cobalt  64-64=100. 

Obs. — From  Syepoor,  near  Rajpootanah  in  North- west  India,  where  it  occurs  in  ancient  schiata 
with  pyrrhotite.     It  is  employed  by  the  Indian  jewelers  to  give  a  rose  color  to  gold. 

54.  PENTLANDITE.  Eisen-Nickelkies  Scheerer,  Pogg.,  Iviii.  316,  1843.  Sulplmrct  of 
Iron  and  Nickel.     Pentlandite  Dufr.,  Min.,  iu  549,  1856.    Nicopyrite  Shep.,  Min.,  307,  1657. 

Isometric.     Cleavage  octahedral.     Massive,  granular. 
H.=3-5— 4.     G.=4:'6.     Color  light  bronze-yellow.     Streak  light  bronze- 
brown.     Not  magnetic. 

Comp.— (iNi  +  f  Fe)  S=  Sulphur  36-0,  iron  41-9,  nickel  22-1=100.  Analysis:  Scheerer 
(Pogg.,  Iviii.  315): 


S 

Fe 

m 

Cu 

1.  36-45 

42-70 

18-35 

l-16  =  98-66 

2.  36-64 

40-21 

21-07 

1-78  =  99-70 

Excluding  the  copper  as  chalcopyrite,  No.  1  gives  S  37-02,  Fe  43  73,  Ni  19-25  ;  No  2,  S  36^86.^Fe 
40-86,  Ni  22-28.     Rivot  found  (Dufr.  Min.,  1.  c),  for  the  ore  from  Craigmiur  m  Arg}-leslnrc,  b  6o  8, 

Fe  54-8,  Ni  7-6,  quartz  1-4=99-6.  ^      .        ,         .  ^  tj  p  ,.„  ^>,o«v.al 

Pyr.-In  the  open  tube  sulphurous  fumes.    The  powdered  mmeral  roasted  B.B.  on  charcoal 

gives  with  the  fluxes  reactions  for  nickel  and  iron.  .    o^,  .,  ,„,  Vnrwav 

Obs.-Occurs  with  chalcopyrite  in  a  hornblende  rock  near  Lillehamraer  in  So}»lhc-rn  rJorwa^ 

slightly  mixed  with  magnetite  at  Craigmuir,  9  m.  from  Inverary,  /^^^  ^^P^^f  ^^^l^,^?!;""^^ 

gndss;  also  2  m.  from  Inverary,  both  extensively  mined;  at  Wheal  Jane  m  Kenv^jn,  tomvsalL 

The  ore  is  valuable  for  the  extraction  of  uickel. 
Named  after  Mr.  Pentland. 

55.  GRUNAUITE      Nickelwismuthglanz  v.  KoK,  J.  pr.  Ch.,  vL  332,  1835._  Bismuth  Nickel 
Griin^oite  Nicol,  Min.  458,  1849.    Saynit  v.  Kob ,  Taf ,  13,  18o3. 

Isometric.     Ficrs.  2,  6,  7.     Cleavage  octahedral  ., 

H.^4-5.     G.  =  5-13.     Lustre  metallic.     Color  hght  steel-grav  to  Bilcr- 

white,  often   yellowish  or  grayish   through   tarni.h.     btreak  duik  gra;. 

Brittle. 
Oomp.— Analyses  :  1,  KobeU  (L  c.) .  2,  3,  Schnabel  (Ramm..  4th  Suppl,  164) : 
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S 

Bi 

m 

Fe        Co         Cu 

Pb 

I. 

38-46 

14-11 

40-65 

3-48       0-28       1-68 

1-58  =  100-24  KobelL 

2. 

31-99 

10-49 

22-03 

5-55     11-24     11-59 

1-11  =  100  SchnabeL 

3. 

33-10 

10-41 

22-18 

6-06     11-73     11-56 

4-36  =  100  SchnabeL 

The  sulphur  is  to  the  metals  present  as  4J   3.     No  probable  formula  has  been  deduced 
Pyr.,  etc. — Fuses  to  a  gray,  brittle,  magnatic  globule,  coloring  the  charcoal  greenish-yellow 
Dissolves  in  nitric  acid,  excepting  the  sulphur. 

Obs. — Found  at  Griinau,  in  Sayn  Altenkirchen,  with  quartz  and  chalcopyrite. 


56.  SPHALSRITIj  or  BLENDE.  Galena  inanis,  Germ.  Blende,  Agric,  Interpr.,  465,  1546 
Blaude,  Pseudo-galena,  Zincum  S,  As,  et  Fe  mineralisatura,  Wall,  Min.,  248,  1147.  Zincum; 
cum  Fe,  S  mineralisatum  Bergm.,  Sciagr.,  1782.  Sulphuret  of  zinc.  Zinc  sulfure  Fr.  Zino- 
Blende.    Sphalerit  Glock,  Syn.,  17,  1847.     Black- Jack  Engl.  Miners. 

Cleiophane  Nuiial.  Marmatite  (fr.  Marmato)  BoussingauU,  Pogg.,  xvii.  399,  1829.  Przibramite 
Euot,  Min.,  298,  1841.  Marasmolite  Shep.,  Am.  J.  Sci.,  11.  xii.  210,  1851.  Christophit  Breiih., 
B.  H.  Ztg.,  xxii.  27.    Rahtite  Shep.,  Am.  J.  Sci.,  II.  xli.  209,  1866. 

Isometric :  tetrahedral,  Observed  planes,  0;  I\  1 ;  2 ;  ^'-f ,  ^'-2 ;  2-2, 
3-3,  4-4,  5-5.  Figs.  3,  29  to  33 ;  also  73,  74.  Cleavage :  dodecahedral, 
highly  perfect.  Twins  :  composition-face  1,  as  in  f.  75  ;  also  76,  of  which 
73  is  the  simple  form.  Also  botryoidal,  and  other  imitative  shapes;  some- 
times fibrous  and  radiated ;  also  massive,  compact. 

74  "^s 

73 


H.=3-5 


4-2. 


4-063,  white. 


IS'ew 


4.    G.==3'9 
Jersey.      Lustre  resinous  to  adamantine.      Color 
brown,  yellow,  black,  red,  green ;  white  or  yellow 
when  pure.    Streak  white — reddish-brown.  Trans- 
parent— translucent.    Fracture  conchoidal,     Brit»,  ^! 
tie. 

Comp.,  Var.— Zn  S=Sulphur  33,  zinc  67  =  100.  But  often 
having  part  of  the  zinc  replaced  by  iron,  and  sometimes  by  cad- 
mium. 

Yar.  1.  Ordinary.  Containing  little  or  no  iron;  colors  white 
to  yeUowish-brown,  sometimes  black;  G.  =  3-9— 4M.  The  pure 
white  blende  of  Franklin,  K  J.,  is  the  cleiophane  (anal.  5). 

2.  Ferriferous;  Marmatite.  Containing  10  p.  c.  or  more  of 
iron;  dark-brown  to  black ;  G.  =  3-9— 4*2.  The  proportion  of  sulphid  of  iron  to  sulphid  of  zinc 
varies  from  1:5  to  1:2,  and  the  last  ratio  is  that  of  the  christophite  of  Breithaupt  (1.  c),  a 
brilliant-black  blende  from  St.  Christophe  mine,  at  Breitenbrunn,  near  Johanngeorgenstadt,  having 
G.=3-91— 3-923  (1.  c). 

3.  Cadmiferous ;  Przibramite.    The  amount  of  cadmium  present  in  any  blcmde  thus  far  analyzed 
is  less  than  5  per  cent. 

Each  of  the  above  varieties  may  occur  (a)  in  crystals ;  (6)  firm,  fibrous,  or  columnar,  at  timea 
radiated  or  plumose ;  (c)  cleavable,  massive,  or  foliated;  {d)  granular,  or  compact  massive. 


suLPnros,  ETC. 
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The  hra^s-ore  {Messingerz  Germ.)  of  early  mineraloivists  is  a  mixhiro  of  blcndo  and  chnlcoprriUi. 
Sbepard's  marasmoliie  (1.  c.)  is  a  partially  decomposed  blende  containing?  some  free  sulnhur 

Analyses:  1,  Arfvedson  (Ac.  H.  Stockh,  1822,  438,  Pogg.,  i.  62);  2,  Lowe  (I'ojr^'xxiviii  IBIV 
8,  Kersten  (Pogg,  Ixiii.  132);  4,  C.  Kuhlemann  (ZS.  nSt  Ver.  Halle,  viii  499?-  5  T  I  I  on/; 
(Phil.  Mag.,  IV.  i.  23);  6,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xx.  2;^0);  7,  8,  D.'  JackWn'  (G  R  • ,  N 
Hampshire.  208);  10,  Scheerer  (Pogg.,  Ixv.  300);  11,  12,  Bechi  (Am.  J  Sd  11  xiv  Gl  ?  13 
?^^^';f  ^?^  ?.  ^*f'Tf'^;i--^^  J^^'  1>  Heinichen  (B.  H.  Ztg.,  xxii.  27);  15,  Lecanu  (J.  do  Phurm.; 
IX.  457);  16,  17,  18,  Berthier  (Ann.  d.  M.,  ix.  4^9);  19,  20,  Boussingault  (Pogg..  xvii.  399): 

Fe         Cd 

=100  Arfvcdson. 

2-29  l-50  =  98-34  Lowe. 

1-32  tr.,  Sb  and  Pb  072,  II  0-80  =  99-16  Korston. 

1-18  0-79,  Oil  013,  Sb  0-63  =  1010G  Kuhlemami. 

<r. =99-08  Henry. 

0  98,  Cu  0-32,  Pb  0-78  =  100-29  Smith. 

3  10       0-6  including  loss  =100  Jackson. 
8-4         2-8 =99-7  Jackson. 

10-0  3-2,  Mn  1-3  =  991  Jackson. 

11-79  ,  Mn  0-74,  Cu  <r. =99-43  Scheerer. 

11-44  1-23,  Fe  S'  0-75  =  9644  Bechi. 
16-23        ir.,  Cu  <r.=97-99  Bcchi. 

11-19  0-82,  Mn  0-88  =  100-88  Scheerer. 

18-25  0-28,  Mn  266,  Sn  /r.  =  99-43  Heinichen. 

ZnS      FeS 

82-76  13-71=96-47  Lecanu. 

91-8  6-4=98-2  Berthier. 

75-5  17-2  =  92-7  Berthier. 

94-4  5-4=99-8  Berthier. 

77-5  22-5=100  Boussingault 

76-8  23-2  =  100  Boussingault. 


Przibrara,  fibrous 
Carinthia,  Raibcl,  rh.  yw. 
Clausthal,  black 
N.  Jersey,  white 
Phenixville,  Pa. 
Eaton,  N.  H.,  ywh.  bru 

8.  Lyman,  N.  H. 

9.  Shelburne,  N.  H. 
cf^^rlstiania,  fibrous 
Tuscany,  marmatUe 


10 
11 
12 

13.  Titiribi,  N".  G.,  bhh.  bn. 

14.  Ghrisiophite,  black 


S 
33-6G 
33-15 
3210 
33-04 
32-22 
33-82 
33-22 
33-4 
82-6 
33-73 
32-12 
33-65 
33-82 
33-57 


Zn 

66-34 

61-40 

64-22 

65-39 

67-46 

64-39 

63-62 

55-6 

520 

53-17 

50-90 

4811 

54-17 

44-67 


15.  Charente 

16.  England,  gray 

17.  Caguliu,  brown 

18.  Luchon 

19.  Marmato,  MarmatUe 
20         "  " 


The  marmatite  of  anal.  19  affords  the  formula  3  ZnS  +  FeS  =  77  Zn  S  and  23  FoS;  of  anal.  12,  B 
Zn  S  +  2  FeS;  another,  of  brown  color,  from  near  Burbach  in  Siegen,  afTordcd  Schnabel  (Pogg., 
cv.  144)  5  ZnS 4- FeS;  Breithaupt's  christophiie=2  ZnS  +  FeS. 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumes,  and  generally  changes  color.  B.B.  on  char- 
coal, in  R.F.,  some  varieties  give  at  first  a  reddish-brown  coating  of  oxyd  of  cadmium,  and  later 
a  coating  of  oxyd  of  zinc,  which  is  yellow  while  hot  and  white  after  cooling.  With  cobalt  solution 
the  zinc  coating  gives  a  green  color  when  heated  in  O.F.  Most  varieties,  after  roasting,  givo 
with  borax:  a  reaction  for  iron.  With  soda  on  charcoal  in  R.F.  a  strong  green  zinc  flame.  DiflS- 
cultly  fusible. 

Dissolves  in  muriatic  acid,  during  which  sulphuretted  hydrogen  is  disengaged.  Some  spccimena 
phosphoresce  when  struck  with  a  steel  or  by  friction. 

Obs. — Occurs  in  both  crystalline  and  sedimentary  rocks,  and  is  usually  associated  with  galena; 
also  with  barite',  chalcopyrite,  fluorite,  siderite,  and  frequently  in  silver  mines. 

Derbyshire,  Cumberland,  and  Cornwall,  afford  different  varieties;  also  Transylvania;  Hungary; 
thellarz;  Sahla  in  Sweden  ;  Ratieborzitz  in  Bohemia;  many  Saxon  localities.  Splendid  cry.xtala 
are  found  in  Binnenthal.  A  variety  having  a  divergent  fibrous  structure  and  prRScntlug  botry- 
oidal  forms  is  met  with  in  Cornwall ;  at  Raibcl ;  and  at  Gerolilseck  in  Baden. 

Abounds  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Illinois.     In  K  York,  Sullivan 
Co.,  near  Wurtzboro', 
in  octahedrons ;  in  St. 
of  lime ;  at  Mineral 


galena.     In  ^'.  /lamp., 
vein  of  black 
field.     In 

Roxbury, — j 

of  Nuttall)  at  Franklin.     In  Fenn.,  at  the  Wheatlcy  and   Pc-rkiomcn  lead  mines,  m 
crystalUzationj;    near  Friedensville,  Lehigh  Co.,  a  ivhite  waxy  var     lu   Wr^/jnw    ai  .;*^" 
gold  mine,  Louisa  Co.,  and  more  abundantly  at  Austin's  lead  mines,  Wythe  Co,  where  ii  occur. 
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crystallized,  or  in  radiated  crystaUizations.  In  Michigan,  at  Prince  rein,  Lake  Superior,  abundant  l 
In  Illinois,  near  Eosiclare,  with  galenite  and  ealcite ;  at  Marsden's  diggings,  near  Galena,  ini  \ 
stalactites,  some  6  in.  or  more  through,  and  covered  with  cryst.  pyrite,  and  galenite.  In  Wisconsin^in 
at  Mmeral  Point,  in  fine  crystals,  and  many  of  large  size  (3  in.  through,  or  so),  altered  to  smith  ii 
sonite.     In  Tennessee,  at  Haysboro',  near  Nashville.  l' 

Named  hlende  because,  while  often  resembling  galena,  it  yielded  no  lead,  the  word  in  Germani; 
meaning  blind  or  deceiving.     Sphalerite  is  from  r^^aApic,  treacherous.  \i 

/^N^^^^TT?^^"^®  ^^  oxydation  changes  to  zinc  vitriol.     Calamine  (^n^  Si  +  l|-  ff)  smithsonite  (2ni)^' 
C),  and  hmonite  occur  as  pseudomorphs.     The  sulphate  is  decomposed  by  bi-carbonate  of  lime  j* 
producing  smithsonite;  and  the  alkaline  silicates  in  solution,  acting  on  the  sulphate  or  carbonate!  '^ 
afford  silicate  of  zinc. 

Artif.— Blende  may  be  made  in  crystals  from  a  solution  of  sulphate  containing  some  putrifying  ' 
animal  matter;  in  an  experiment  by  Gages,  using  oysters  for  the  animal  matter,  the  shells  were 
turned  partly  into  carbonate  of  zinc  and  selenite,  and  some  blende  incrusted  them.     Also  may  be  " 
made  by  subjecting  heated  oxyd  or  silicate  of  zinc  to  vapors  of  sulphur. 

Rahtite  of  Shepard  (1.  c.)  is  a  wholly  uncrystalhne  blende,  with  G.=:4-128,  containing  iron  and 
copper,  and  probably  a  mere  mixture  of  blende  and  other  minerals.  Shepard  says  that  it  occurs 
'  in  the  upper  decomposed  portion  of  the  Ducktown  copper  lode,  associated  with  melaconite  and 
^  various  mixtures  of  chalcopyrite,  redruthite,"  etc.  The  specimen  analyzed  by  Mr.  Tyler  for  Prof 
Shepard  was  iron-black,  while  Shepard  says  that  the  mineral  is  "dark  lead-gray,  with  a  tin"-e  of 
blue,  not  unUke  some  of  the  ores  of  antimony."  Tyler  obtained  (1.  c.)  for  the  composition  of  his 
specimen,  S  33-36,  Zn  47-86,  Pc  6'18,  Cu  14-00,  giving  approximately  10  S,  7  Zn,  1  Fe  2  Cil  and 
equivalent  to  7  Za  S  +  Fe  S^  +  Ou  S,  or  7  of  blende,  with  1  pyrite  and  1  chalcocite  (redruthite). 
Since  eu  (not  Cu)  replaces  Fe  and  the  related  metals  in  the  sulphids,  the  formula  cannot  be  (Zn. 
Fe,  Cu)  S,  or  that  of  a  cupreous  blende. 

67.  VOLTZITB.     Voltzine  Fournet,  Ann.  d.  M.,  III.  iii.  519,  1833.  Oxysulphuret  of  Zinc.   Leber 
blende  BreUh.,  J.  pr.  Ch.,  xv.  1838,  B.  H.  Ztg.,  xxii.  26.     Yoltzit  Ramm.,  Handw.,  2G0,  1841. 

Tn  implanted  spherical  globules  ;  structure  tliin  curved  lamellar. 

H.=4:— 4*5.  G.=:3-66— 3-81.  Lustre  vitreous  to  greasy;  or  pearly  on 
a  cleavage  surface.  Color  dirty  rose-red,  yellowish,  brownish.  Opaque  or 
subtranslucent. 

Var.— G.=3-66  fr.  Rosi^res,  Foumet;  3-691  fr.  Geyer;  3-711  fr.  Marienberg;  3-777  fr.  Corn- 
wall ;  3-804  fr.  Johaungeorgenstadt. 

Oomp.— 4  Zn  S  +  Zn  0=Sulphid  of  zinc  8273,  oxvd  of  zinc  17-27=100.  Analyses:  1,  Four^ 
net  (1.  c);  2,  Lindaker  (Vogl's  Min.  Joach.,  175) : 

1.  Rosieres  Zn  S  82-92  Zn  0  1534  Pe  1-84  Resinous  subst  /r.  =  10010  Fournet 

2.  Joachimsthal  82-75  17-25=100  Lindaker. 

Pyr.,  etc.— B.B.  like  blende.    In  muriatic  acid  affords  fumes  of  sulphuretted  hydrogen. 

Obs.— Occurs  at  Rosieres,  near  Pont  Gibaud,  in  Puy  de  Dome  ;  Elias  mine  near  JoacliimsthaL 
with  galenite,  blende,  native  bismuth,  etc. ;  near  Marienberg  (the  leberblende) ;  Hochmuth  near 
Gcyer ;  Cornwall,  probably  at  Redruth ;  at  Bernkastel  on  the  Mosel,  in  pseudomorphs  after 
quartz.  >        r  t- 

Named  after  the  French  mining  engineer,  Voltz. 

The  supposed  artificial  voltzite  from  the  Freiberg  smelting-works  has  been  shown  to  be 
blende. 


68.  HESSITE.    TellursUber  G.  Rose,  Fogg.,  xviii.  64,  1830.     Savodinskite  ffiwt,  Min.,  i.  187 
1841."    TeUuric  SUver.     Hessit  Frobel,  Grundz.  Syst.  Kryst.,  49,  1843. 

Orthorhombic,  and  resembling  chalcocite,  Kenngott,  Peters.  Occurring 
planes  O,  I,  i-t,  i-%^  m-i,  i-n,  and  others.  Cleavage  indistinct.  Massive ; 
compact  or  fine-grained ;  rarely  coarse-granular. 

Ii.=:2— 3*5.  G.  =  8-3— 8*6.  Lustre  metallic.  Color  between  lead-gray 
and  steel-gray.     Sectile.     Fracture  even.  i 

Oomp.— Ag  Te=Tellurium  37*2,  silver  62-8=100.     Silver  sometimes  replaced  in  part  by  pold. 

Analyses:  1,  2,  G.  Rose  (Pogg.,  xviii.  64);  3,  Petz  (ib.,  Ivii.  647);  4,  Rammelsberg  (4th  Suppl. 

220):  ox  *«■-? 
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1.  Savodinski,  Altai  Te  36-96  Ag  B2-42  Fo  0-24=99-62  Rose 

2.  "  "      G-.  =  8-41 -8-565     3689         62'32  0-50  =  99-71  Rose. 

8.  Nagyag  G.=:8-31-8-45     [37-76]        6155,  Au  0-69,  Fo,  Pb,  S,  ^r.-lOO  Pctz. 

4.  Retzbanya  27*96        54*67  Foreign  substances  15-25 -97-88  Ramm. 

Pyr. — In  the  open  tube  a  faint  white  sublimate  of  tellurous  acid,  which  B.B.  fuses  to  oolorlcsi 
globules.  On  charcoal  fuses  to  a  black  globule ;  this  treated  in  R.F.  presents  on  cooling  white 
dendritic  points  of  silver  on  its  surface;  with  soda  gives  a  globule  of  silver. 

Obs. — Occurs  in  the  Savodinski  mine,  about  10  versts  from  the  rich  silver  mine  of  ZirianovKki, 
in  the  Altai,  iu  Siberia,  in  a  talcose  rock,  witl\  pyrite,  black  blende,  and  chalcopyrite.  Spccimcnii 
in  the  museum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot  in  size.  Also  found  at  Nagyag  in  Transyl- 
vania, and  at  Retzbanya  in  Hungary ;  Stanislaus  mine,  Calaveras  Co.,  Cal. 

Kenngott  examined  crystals  from  Nagyag,  and  Peters,  from  Retzbanya.  Hess  made  the  Altai 
:  mineral  rhombohedral,  which  Kokscharof  does  not  sustain. 

58 A.  Petziie.  (Tellursilber  PeLz,  Pogg.,  Ivii.  470;  Tellnrgoldsilber  Uausm.,  Handb..  1847. 
IPetzit  Naid.,  Handb.,  1845.)  Differs  from  hessite  in  gold  replacing  much  of  the  silver.  H.  =  2-5. 
(.G.  =  8'72  — 8-83,  Petz;  9  —  9-4,  Kiistel.  Color  between  steel-gray  and  iron-black,  sometimes  with 
{pavonine  tarnish.  Streak  iron-black.  Brittle.  Composition  AuTo+4^  AgTe,  Petz:  AuTo  +  3 
jAgTe,  Genth.  Analyses:  1,  Petz  (L  c);  2-4,  Genth  (Am.  J.  Sci.,  H.'xlv.  3lu);  5,  Kustel  (.ib., 
IB.  H.Ztg.,  1866,  128): 


Te  [34-98] 
5J 


1.  Nagyag 

2.  Stanislaus  mine     (|)  [3 2*23 

3.  Golden  Rule  mine        32-68" 

4.  "  "  [34-16] 

5.  Stanislaus  mine  35-40  ? 


Ag  46-76  Au  18-26,  Fe,  Pb,  S  /r.=100  Pets. 
42-14  25-63=100  Genth. 

41-86  25-60=100-14  Genth. 

40-87  24-97  =  100  Genth. 

40-60  24-80  =  100-80  KiisteL 


Occurs  at  the  localities  stated,  -with  other  ores  of  tellurium. 

59.  DALEMINZITE.    Daleminzit  Breiih.,  B.  H.  Ztg.,  xxL  98,  1862,  xxii.  44,  1863. 

Orthorliombic,  and  isomorphous  with  chalcocite  ;  7  A  7=116°.     Occur- 
rino;  planes  0,  I,  i-i,  2-2,  1-J. 

lI.r=2-2-5.    G.  =  7*04:4-7-049.   Pliysical  characters  like  those  of  argentite. 

Comp.— Ag  S,  or  same  as  for  argentite,  it  being  the  same  chemical   compound  under  an 
orthorliombic  form. 
Pyr. — Same  as  for  argentite. 

Obs.— From  the  Himmelfahrt  mine  near  Freiberg.    Much  resembles  stephanite. 
Named  from  Dalminzien,  the  ancient  name  of  Freiberg. 
Akanthite  is  also  orthorhombic  sulphid  of  silver,  but  of  very  different  angles. 

60.  ACANTHITE.    Akanthit  Kenng.,  Pogg.,  xcv.  462,  1855. 
Orthorhombic.     I A  7=110°  54' ;    Oa  l-^=124°  4:2' ;  a  :  h  :  c--^l'^U2 : 


40',  i-l  A  2-2=138°  33',  i-i  A  7=124°  33',  1  A  1,  over 
l-z,  =  S8°  3'  (obs.)  1  A  l-^=150°  31'  (obs.)  1  A  7  = 
140°  18',  1-z  A^-^=145°  18',  l-I  A  l-^,  overH  =  110° 
36'.  Twins  :  composition  parallel  to  l-i.  ^  Crystals 
usually  slender- pointed  prisms.  Cleavage  indistinct. 
II. =2-5  or  under.  G.  =  T-16-7  33  ;  M6-7-23G, 
from  Freiberg;  T-188-7-326  from  Joachimsthal. 
Lustre  metallic.  Color  iron-black  or  like  argentite. 
Fracture  uneven,  giving  a  shining  surface.    Scctile. 

Comp.— Ag  S,  or  like  argentite.  P.  Wesclsky  obtained  (J.  pr. 
Ch.,  Ixxxi.  487)  from  a  Freiberg  specimen  86-71  silver,  1270  sul- 
phur; from  a  Joachimsthal  specimen,  87-4  silver. 

Fyr. — Same  as  for  argentite. 
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Obs. — At  Joachimsthal,  with  pyrite,  argentite,  and  calcite,  usually  on  quartz ;  also  at  the  ITini 
melfiirst  mine,  near  Freiberg  in  Saxony,  along  with  argentite  and  stephanite.  The  crystals  are 
parallel  with  those  of  stromeyerite  when  l-l  is  made  /;  in  that  case  /A  /=U0°  36',  and  I-i  Ai-4 
=  89°  40';  whUe  in  stromeyerite  these  angles  are  119°  35'  and  i-i  A  l-i=91°  44';  and  twins  are 
compounded  parallel  to  /  in  each.  On  cryst,  see  H.  Dauber,  Ber.  Ak.  Wien,  sxxix.  685.  The 
prisms  l-i,  and  I,  correspond  nearly  in  angle  to  the  twining  form  ^4  of  chalcocite. 

The  ore  analyzed  by  W.  J.  Taylor,  and  referred  by  him  to  stromeyerite,  may  belong  to  acan 
thite,  as  suggested  by  Kenngott ;  but  this  can  be  made  certain  only  by  ascertaining  its  crystal- 
line form. 

61.  CHALCOCITIj.  JSs  rude  plumbei  coloris  pt..  Germ.  Kupferglaserz,  Agric,  Interpr.,  461, 
1546.  Koppar-Glas  pt,  Cuprum  vitreum.  Wall,  282,  174T.  Cuivre  vitreux  Fr.  Trl.  Wall.,  i. 
509,  1153.  Kopparmalm,  Cuprum  sulphure  mineralisatum  pt,  Cronsl,  174,  1758.  Vitreous 
Copper,  Sulphuret  of  Copper.  Cuivre  sulfure  Fr.  Kupferglanz  Germ.  Copper  Glance.  Chal 
cosine  Beud.,  Tr.,  ii.  408,  1832.  Cyprit  Glock.,  Syn.,  1847.  Redruthite  Nicol,  Min.,  1849. 
Kuprein  Breith.,  B.  H.  Ztg.,  xxii.  35,  1863. 
Digenit  Breith.,  Pogg.,  Ixi.  673,  1844.     Carmenite  K  ffahn,  B.  H.  Ztg.,  xxiv.  86,  1865. 


1 


( 


Orthorhombic.     7  A  7=119°  35',  0  Al- 

^=120°  57' ;   a  :  h  :  c=l-6676  : 

1  :  1*7176.     Observed  planes :   0 ;  vertical, 

7,  i-%  i  ^,  ^-f ,  i-^ ;  domes,  2-z, 

f-i,  l-^,  |-i,  ^-i ;  octahedral,  -|-,  |-,  1.  4. 

0  A  1=147°  16'        0  A  |-fcl47°  6' 

0  A  14=135°  52' 

OaJ=136    2|-         6>A2-fcll7    16 

i-l  A  ^'-§=120  25 

(?  A  1=117    24         6>Affcl24    30 

1  A  1,  mac.,=126  56^ 

78 


80 


Bristol,  Ct 


Bristol,  Ct 


Cleavage:  I^  indistinct.  Twins:  (1)  composition-face  7,  producing  hex- 
agonal, or  stellate  forms  (left  half  of  f.  80) ;  (2)  composition-face  ^-i^  a  criici 
form  twin  (f.  80),  crossing  at  angles  of  111°  and  69° ;  (3)  (f  81),  a  cruciform 
twin,  having  0  and  7  of  one  crystal  parallel  respectively  to  i-l  and  0  of  the 
other  ;  (4)  c.-face  ^.  Also  massive,  structure  granular,  or  compact  and  im- 
palpable. 

Ii.=2-5— 3.  G.=5-5— 5-8;  5*7022  Thomson.  Lustre  metallic.  Color 
and  streak  blackish  lead-gray ;  often  tarnished  blue  or  green ;  streak  some- 
times shining.     Fracture  conchoidal. 

Oomp. — Ou  S=Sulplmr  20-2,  copper  79*8=100.  Analyses:  1,  Ullmann  (Syst  tab.  Uebeib., 
243);  2,  3,  Scheerer  (Pogg.,  Ixv.  290);  4,  Schnabel  (Ramm.  4th  Supp.,  121);  5,  C.  Bechi  (Am.  J. 
Sci.,  IL-xiv.  61);  6,  7,  WUczynsky  (Ramm.,  5th  Suppl.,  151,  and  Min.  Ch.,  997);  8,  P.  Collier 
(private  contrib.) : 

S  Cu  Fe 

1.  Siegen  19-00        79-50        0*75,  Si  100=100  25  UUmann 

2.  Tellemark,  Norway,  G.= 5-795     20-43        77*76        0-91=99-10  Scheerer. 
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S 

Cu 

8   Tellemark,  Norway,  G.= 5*521 

20-36 

'79-12 

4.  Siegen,  massive 

21-50 

74-73 

6.  Mt.  Catini 

20-50 

76-54 

6.  Chili 

21-81 

74-71 

7.  Montagone,  Tuscany 

21-90 

71-31 

8.  Bristol,  Ct. 

20-26 

79-42 

Fe 

0-28=: 99-76  Schoerer. 
1-26,  Si  2-00  =  9y-4y  Schnabol. 
1-75  =  98-79  Bechi. 
3-3:^  =  y-.r85  Wilczynsky. 
()-4'.)=r<)9-70  Ramnielsberg. 
0  33,  Ag  01 1  =  100- 12  Collier. 

Pyr.,  etc. — Yields  nothing  volatile  in  the  closed  tube.  In  the  open  tube  gives  off  sulphuroot 
umes.  B.B.  on  charcoal  melts  to  a  globule,  which  boils  with  spirting :  with  soda  is  reduced  to 
oetallic  copper,     ^oluble  in  nitric  acid. 

Obs. — Cornwall  affords  splendid  crystals  wliere  it  occurs  in  veins  and  beds  with  other  ores  of 
iopper.  and  especially  near  St.  Just.  It  occurs  also  at  Fassuetburn  in  Haddingtonshire,  in  Ayr- 
ihire,  and  in  Fair  Island,  Scotland.  The  compact  and  massive  varieties  occur  in  Siberia,  Uesso, 
jaxony,  the  Bannat,  etc.;  Alt.  Catini  mines  in  Tuscany;  Mexico,  Peru,  Bolivia,  Chili.  Near 
iiigina,  Tuscany,  a  crystal  has  been  obtained,  weighing  lialf  a  pound. 

In  the  United  States,  compact  varieties  occur  in  the  red  sandstone  formation  at  Simsbnry  and 
Cheshire,  Conn.;  also  at  Schuyler's  mines,  N.  J.  Bristol,  Conn.,  affords  large  and  brilliaul 
jrystals,  f.  79-81;  fig.  80,  a  crystal,  with  its  striae  and  irregularities,  compounded  by  two 
lifferent  methods.  Another  crystal  has  a  small  octahedral  plane  situated  obli(iucly  upon  the 
ntersection  of  1,  i,  and  adjoining  the  brachy diagonal  section,  which  is  probably  the  plane  :;-2. 
l-l  A  24  in  the  Bristol  crystals  =  125''  43'.  In  Virginia,  in  the  United  States  copper  mine  di.strict, 
Blue  Ridge,  Orange  Co.  Between  Newmarket  and  Taneytown,  Maryland,  east  of  the  Monocacey, 
arith  chafcopyrite.  In  Arizona,  near  La  Paz ;  in  N.  W.  Souora.  In  Nevada,  in  Washoe,  Hum- 
Doldt,  Churchill  and  Nye  Cos. 

The  Argent  en  epis  or  Cuivre  spiciforme  of  Haiiy,  which  is  merely  vegetable  matter  impregnated 
ivith  this  ore,  occurs  at  Frankenberg  in  Hessia,  and  also  Mahoopeny,  Penn. 

Under  the  name  Gupreine,  Breithaupt  separates  the  larger  part  of  the  specimens,  referred  to 


thaupt  is  certainly  JLL^  v.xv^v  „ ^.^ —  —  - —  .  ,     •     ,  a 

Phillips  and  others,  and  recently  of  Maskelyne  (in  a  letter  to  the  author),  conclusively  prove ;  and 

probably  in  error  throughout.  .  .  .  ,         w  *«  ko 

Beudant's  name,  chalcosine,  has  priority.  We  change  the  teTmimiion  ine,  which  ought  to  be 
out  of  the  science,  and  substitute  c  for  s.  Chalcite  (vaA..r„  in  Greek),  Aristotle  s  name  for  the 
common  ore  of  Cyprus,  cannot  be  employed  in  modern  mineralogy,  because  it  has  the  same  pro- 
Qunciation  with  calcite:  But  with  the  added  syllable,  used  above,  this  ^^J^'^^'^^^f^f  .Vf  J'^^^ 
Moreover,  the  word  thus  altered  does  not  imply  an  identity  of  the  species  with  that  ol  Cyprus, 
about  w'liich  there  is  yet  much  doubt. 

Alt.— Occurs  altered  to  chalcopyrite,  bornite,  covellite,  melaconite. 

Specimens  are  often  penetrated  with  the  covellite,  or  indigo-copper,  ^f  "i,^  ^nfr  o htiined  B  iT 
tion      (A)  Digeniie.  of  Breithaupt  (1.  c.)  is  probably  a  mineral  of  his  kind,    fl^^'^'^^^^^'^^"^^^^'^^^-^^ 
70-2  of  copper  and  0-24  of  silver,  whence  the  formula  €u  S4-2  tu  ^.."^^-^.'^^'f^^f^XTlrin- 
1  chalcociteV-i  covellite.     Localities  mentioned  are  Saugerhausen  in  ^^I^J^'^g^^' ,oas   of  Atri^ 
aylvania;  in  the  Government  of  Orenburg;  Platten  m  Bohemia;  Angola,  W.  Coast  ol  Alr.ca, 

'^)  t^^S:i^^(l.  c),  IVom  carmen  island,  in  the  ?ulf  of  Califbrm.^ppr^ 

It  is  an  impure  chalcocite  containing  visibly,  as  the  ■'^}^^^'^}'  '^f^  ■'^''' ^''''^^^^^^^^ 

covemte.     Hahn  analyzed  the  mass  by  first  separating  into  tuo  parts,  one  soluble  in  inurK 

acid,  and  the  other  not ;  and  the  former  was 


riatic 


as  then  analyzed,  and  the  composition  obtained  given  as 
•y7,  Cu  71-30,  Fo  r37,  Ag  005,  gauguo  0-77  =  100  bd, 


ovelUte.     Hahn  analyzed  the  mass  by 

that  of  carmenite;  it  was  S  2tj-22,  Sb  0 
corresponding  to  1  chalcocite  +  1  covelhte. 

(C)  llAUKisiTE  of  Shepard  (Rep.  on  Canton  Mine,  cited 
Am.  J.  Sci.  II.  xxiil.  40'.)),  from  Canton  mine   Georgia,  ai...  "V;,' /;:",■'  T  (-..nth  hus  proved.  i« 
mines  hi  East  Tennessee,  is  chalcocite  with  the  ^^l^'^^:^:,^:^^:i^:^!^X  J  --  ": 

,    .   -r  .  i,^i,.„^;f,.  r^  tUnf  nt'  A  niiituro  with  - 


in  Am.  J.  Sci.,  II.  nii.  25G  and  Prail 
and  later  found  at  the  Polk  Co.  copper 


Genth's  mauy  aiialy: 


pseudoniorphous  after  galena,     vjcutu  o  ...»"j  j---  „    ,    ,      ..    .^  iUnt  nt' a  miituro 

Lxiii.  194)  show  a  variation  in  composition  from  that  of  ^:l^,^l^''^^'t.  to    hat  ^l^^/^^f "  f,^  ^,  ^,^, 
p.  c.  of  galena.     Unaltered  galena  has   been  observed  w.  Inn  cr>sU^^^^^^^  .     .. 

Georgia  and  Tennessee  locaUties.     Its  color  is  dark  lead-gray  and  bluish  Wacw. 
observes,  it  is  related  to  the  so-called  cuproplumbiUt  (p.  42). 


As  GeuUi 
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Artif. — The  double  sulphate  of  copper  and  iron,  in  carbonates  water  cont/ainiiig  putrescibU 
animal  matter,  afifordod  Gages  malachite,  selenite,  and  some  chalcocite. 

62.  STROMEYERITE.  Silberkupferglanz  Rausm.  &  Strom.,  Gel.  Anz.  Gott.,  iL  1249,  1816 
Argent  et  cuivre  sulfure  Bournon,  Cat.,  212,  1817.  Sulphuret  of  Silver  and  Copper.  Argentif 
erous  Sulphuret  of  Copper.  Cuivre  sulfure  argentif  ere  Fr,  Stromeyerine  Beud.,  Tr.,  ii.  410, 
1832.    Stromeyerite  SJiep.,  iL  211,  1835. 

Orthorhombic :  isomorphous  with  chalcocite.  Za  7=119'' 35'.  Observed 
planes  0,  i-t,  |-^,  J;  (? A  1=154°  16',  Oa^i=155°7\  Also  massive, 
compact. 

H.  =  2'5— 3.  G.  =  6*2— 6*3.  Lustre  metallic.  Color  dark  steel-gray. 
Streak  shiniDg.     Fracture  subconchoidal. 

Comp.— (Ag  €u)  S,  or  Ag  S  +  €u  S=Sulphurl5-8,  silver  53-1,  copper  31*1  =100.     Analyses :  1,     I 
W.  J.  Taylor  (Proc.  Ac.  Philad.,  Nov.,  1859);  2,  Stromeyer  (Schw.  J.,  xix.  325) ;  3,  Sander  (Pogg.» 
xL  313)  J  4—1,  Domeyko  (Ann.  d.  M.,  IV.  iii.  9) ;  8,  9,  P.  Collier  (private  contrib.): 


1.  Copiapo 

2.  Schlangenberg,  Siberia 

3.  Rudelstadt,  Silesia 

4.  S.  Pedro,  ChiU 

5.  Catemo,        " 

6.  "  " 

8* 
9. 


Arizona 


S  Ag  Cu  Fe 

16-35  69-59  11-12  2-86 =99-92  Taylor. 

15-782  52-272  30-478  0-333=:98-865  Stromeyer. 

15-92  52-71  30-95  0-24=99-82  Sander. 

17-83  28-79  53-38  =100  Domeyko. 

19-93  24-04  53-94  2-09  =  100  Domeyko. 

20-53  16-58  60  58  2-31  =  100  Domeyko. 

21-41  12-08  63-98  2-53  =  100  Doraevko. 

19-44  14-05  64-02  0-48,  Hg  1-30=99-29  Collier. 

19-41  7-42  72-73  0-33=99-89  ColHer. 


along 
OuJ^ 


4, 


Domeyko's  analyses  indicate  a  large  proportion  of  the  copper  sulphid,  No.  4  containing, 
with  Ag  S,  as  Rammelsberg  shows  (Min.  Chem.,  54),  9  -Gu  S ;  5,  6  Gu  S ;  6,  4  -Gu  S  ;  7,  3 
Taylor's  analysis  corresponds  to  (Ag,  -Gu,  Fe)  S. 

Pyr.,  etc. — Fuses,  but  gives  no  sublimate  in  the  closed  tube.  In  the  open  tube  sulphurous 
fumes.  B.B.  on  charcoal  in  O.F.  fuses  to  a  semi-malleable  globule,  which,  treated  with  the  fluxes, 
reacts  strongly  for  copper,  and  cupelled  with  lead  gives  a  silver  globule.     Soluble  in  nitric  acid. 

Obs. — Found  associated  with  chalcopyrite  at  Schlangenberg,  near  Kolyvan  in  Siberia ;  at  Ru- 
delstadt, Silesia;  also  in  Chili;  at  Corabavalla  in  Peru;  at  Heintzelman  minein  Arizona. 

Named  after  Stromeyer,  by  whom  the  mineral  was  first  analyzed  and  estabhshed. 

63.  STERNBERGITE.  Haid.,  Trans.  Roy.  See,  Ed.,  1827,  and  Brewst.  J.,  vii.  242. 

Orthorhombic.  7a7=:119°  30',  0  A  l-^=124°  49',  i 
B.  &  M. ;  ^:  J  :  c=l-4379  :  1  :  1-7145.  6>Al  = 
121°,  Oa2=10G°  43',  Oa2-i=z^20°  48'.  Striae 
of  0  macrodiagonal,  of  sides  horizontal.  Cleavage : 
bjasal  highl}^  eminent.  Commonly  in  implanted  crystals,  forming  rose-like 
or  fan-like  aggregations.     Sometimes  compound  parallel  to  I. 

H.=l— 1*5.  (.T.=4'215.  Lustre  of  6^  brightly  metallic.  Color  pinch- 
beck-brown, occasionally  a  violet-blue  tarnish  on  1  and  2.  Streak  black. 
Opaque.  Thin  laminae  flexible  ;  may  be  smoothed  down  by  the  nail  when 
bent,  like  tin  foil.     Leaves  traces  on  paper  like  plumbago. 

Copxp.— Ag  S  +  3  Fe  S  +  Fe  S'*=4  (i  Ag  +  f  Fe)  S  +  Fe  8''= Sulphur  30*4,  silver  34*2,  iron  35*4 
=  100.  Ratio  of  sulphur,  iron,  and  silver  more  exactly  6:4:  1.  Analysis  by  Zippe  (Fogg.,  xivii 
•90) : 

Sulphur  30-0        SUver  33*2        Iron  36*0 =99-2. 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  gives  off  sulphur  and  fuses 
to  a  magnetic  globule,  the  surface  of  which  shoTS  separated  metallic  silver.     The  washed  min: 
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ei-al,  treated  with  the  fluxes,  gives  reaction  for  iron ;  on  charcoal  yields  a  globule  of  metallic  sili er 
Soluble  in  aqua-regia  with  separation  of  sulphur  and  chlorid  of  sliver. 

Obs.— Occurs  with  ores  of  silver,  particularly  pyrargyrite  and  stephanite,  at  Joachirasihal  m 
Bohemia,  and  Johanngeorgenstadt  iu  Saxouy.     Named  after  Count  Casper  SlernlxTg  of  I'ruguo. 

The  Flexible  silver  ore  {Argent  mlftire  fiexMe  Bourn.,  Biecisamcr  Sdben/lanz)  from  Ilimnielsfursl 
mine,  near  Freiberg,  is  referred  here.  According  to  Brooke  &  Miller  the  figure  by  PJiiliips  is  • 
distorted  figure  of  argentite. 

The  angles  of  sternbergite,  above  given,  are  from  very  perfect  crystals  in  Mr.  Brooke's  colleo. 
iUon,  which  were  formerly- in  the  possession  of  Count  Bournon  (B.  &  M.,  p.  180).  The  piano  2-iii 
on  the  edge  of  OAi-l;  and  besides  this,  there  is  another  10-t,  represented  by  these  authors,  with 
also  the  macrodome  6-t,  and  the  pyramid  2-^. 

i64.  CINNABAR.    Kivi'dSapn  {fr.  ^psim)  Theopkr.  "AiJittnv  Dioscor.  }iiinium  Vilruv.,  PUn.  Minium 
.    nativum,   (?er?n.  Bergzinober,  Agric,  Interpr.,  466,  1546.     Cinnabar;  Sulphuret  of  Mercury. 
Zinnober,  Schwefelquecksilber,  Merkur-Blende,  Germ. 

Eliomboliedral.    ^Ai?^92°  3G',  ^ A  6>r=:127°  6' ;  a=l'lUS. 
planes  :  rhomboliedrons,  h  h  h  h  h  ~        ^ 


Observed 


h  I  i,  ^,  i,  I.  ¥,  2,  ^S  4,  j,->3i,  8,  4, 

^y    -,      9,    ^^,     o,     2  5     5  9     3  5     4J  pyi'ainids,  22,  62;  scalenohedron  J-"*; 

and  also   0,  I.     Also  granular,  massive;   sometimes  forming  supei'ticial 


-4,  -2,  -Y,  -Ji, 


_2 
3' 


coatmgs. 

OAi=^ 

rl46^ 

32 

6>A|= 

=138 

36 

6>Ai= 

=133 

24 

6^A2= 

=110 

43 

(9A2-r 

=  71 

48 

f  A|-=101°  58' 
fAf=110      6 
(9a7=90 
/A/=120 


83 


/^■? 

^^ 

vl 

\ 

I 

I 

I 

V       / 

i 

V          /     -2          ] 

/ 

^^ 

_J 

^ 

Cleavage :  /,  very  perfect.     Twins :  composition- 
face  0. 

H.  =  2— 2.5.  G.  =  8-998,  a  cleavable  variety  from 
N"eumarktel.  Lustre  adamantine,  inclining  to  metal- 
lic when  dark  colored,  and  to  dull  in  friable  varieties. 
Color  cocbineal-red,  often  inclining  to  brownish-red 
and  lead-gray.  Streak  scarlet,  subtransparent,  opaque.  Fracture  subcon 
choidal,  uneven.  Sectile.  Polarization  circular.  Ordinary  refraction  2-Si>4 
extraordinary  3*201,  Descl. 

Var.— 1.  Ordinary:  either  (a)  crystaUized;  (6)  massive,  granular,  or  ccmpact,  bright  red  to 
reddish-brown  in  color ;  (e)  earthy  and  bright  red.  , ,      •      u„..x   ^r  „ 

2.  Hepatic  (Quecksilberlebererz  and  Quecksilberbranderz,  Germ.,  Inflaramab  e  cinnabar),  of  a 
liver-brown  color,  with  sometimes  a  brownish  streak,  occasionally  slaty  in  structure  though  com- 
monly  granular  or  compact.  Cinnabar  mixed  with  an  organic  substance  caUed  tdriaiine  (q.  v.) 
occurs  at  Idria.  .     .       . 

The  corallinerz  of  Idria  is  a  curved  lamellar  variety  of  hepatic  cinnabar.  :„^,„.«  fr^m 

Oomp.-Hg  S  (or  Hg^  S^,= Sulphur  13-8,  quicksilver  86-2-  00     f  {°«timcs  impu  e  ^ 
day,  oxyd  of  iron,  bitumen.     Analyses  :  1,  2,  Klaproth  (Bcitr    iv.  14);  3,  Jolin  Johns  ^Un^ 
i.  252);  4,  5,  Schnabel  (Ramm.,  4th  Suppl.,  269);  6,  A.  Bealey  (J.  Oh.  Soc.,  iv.),  7.  KlaproJi 
(Beitr.,  iv.  24) : 

85-00=99-25  Klaproth. 

84'50  =  99'25  Klaproth.  ,««  t  i 

78-4,  3Pe  1-7,  Al  0-7,  Ca  1-3,  Mn  0-2  =  100  John. 
86-79  =  100-46  Schnabel. 

S9-'3a'  feTTs  V"Ato  11.  a6:,tg  0-«,  Si  U-30  Bca.or.      ^ 
m  80;  le  0  2fil  0  55!'ca  0^02,  Si  U,  6  3-3=.99-.7  Klaproth. 

Carefully  heated  in  the  »P«" '"'»„P'",!,"J^';^ 
pu^  fumes  ;;nd  metallic  mercury,  coudensiug  iu  minute  globules  on  the  cold  walls  of  the  tul* 
P.B.  on  charcoal  wholly  volatile  if  pure.  j  ...,..«w!n  crmnitfl  or  Dorphyrr.     I* 

Obs.-Cinnabar  occurs  in  beds  in  slate  rocks  and  shales,  and  rarely  in  gramte  or  porp  j  j 


1.  Neumarktel 

2.  Japan 

3.  " 

4.  "Westphalia 

5.  Wetzlar 

6.  CaUfornia 


S 
14-25 
14-75 
17-5 
13-67 
18-78 
11-38 
13-75 


7.  Idria,  hepatic 

Pyr. — In  the  closed  tube  a  black  subUmate. 
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has  been  observed  in  veins,  with  ores  of  iron.  The  Idria  mines  are  in  the  Carboniferous  forma 
tion  ;  those  of  New  Almadeii,  Cahfornia,  in  partially  altered  Cretaceous  or  Tertiary  beds. 

Good  crystals  occur  in  the  coal  formations  of  Moschellandsberg  and  Wolfstein  in  the  Palatinate; 
also  in  Japan,  Mexico,  and  Brazil.  The  most  important  European  beds  of  this  ore  are  at  Almaden 
in  Spain,  and  at  Idria  in  Carniola,  where  it  is  usually  massive.  It  occurs  at  Reichenau  in  Upper 
Carinthia ;  in  beds  traversing  gneiss  at  Dunbrawa  in  Transylvania ;  in  graywacko  at  Windisch 
Kappel  in  Carinthia ;  at  Neuraarktel  in  Carniola  ;  at  Ripa  in  Tuscany ;  at  Schemnitz  in  Hungary  * 
in  the  Urals  and  Altai ;  in  China  abundantly,  and  in  Japan  ;  San  Onofre  and  elsewhere  in  Mexico  ; 
at  Huanca  VeHca  in  Southern  Peru,  abundant ;  in  the  Provinces  of  Coquimbo  ;  Copiapo  in  Chili ; 
forming  extensive  mines  in  Califq|-uia,  in  the  coast  ranges  at  different  points  from  Clear  lake  in  tho 
north  (near  which  there  is  a  vein  in  a  bed  of  sulphur)  to  San  Luis  Obispo  in  the  south,  the  prin- 
cipal mines  in  which  region  are  at  New  Almaden  and  the  vicinity,  in  Santa  Clara  Co.,  about  60  m, 
S.S.E.  of  San  Francisco.     Also  in  Idaho,  in  hmestone,  abundant. 

This  ore  is  the  source  of  the  mercury  of  commerce,  from  which  it  is  obtained  by  subhmation. 
When  pure  it  is  identical  with  the  manufactured  vermilion  of  commerce. 

The  above  figure  is  from  an  elaborate  paper  by  Schabus,  Ber.  Ak.  Wien,  vi.  63. 

The  name  Cinnabar  is  supposed  to  come  from  India,  where  it  is  applied  to  the  red  resin,  drag- 
on's blood.  The  native  cinnabar  of  Theophrastus  is  true  cinnabar ;  he  speaks  of  its  affording 
quicksilver.  The  Latin  name  of  cinnabar,  minium^  is  now  given  to  red  lead,  a  substance  which 
was  early  used  for  adulterating  cinnabar,  and  so  got  at  last  the  name.  It  has  been  said  (King  on 
Precious  Stones)  that  the  word  mine  (miniera,  Hal.)  and  mineral  come  from  the  Latin  for  quicksilver 
mine,  miniaria  (Fodina  miniaria), 

65.  TIEMANNITE.     SelenquecksUber  Marx,  Schw.  J.  Hv.  223, 1828.     Selenid  of  Mercury. 
Selenmercur,  Tiemannit,  Naumann,  Min.,  425,  1855. 

Massive  ;  compact  granular.     Cleavage  none. 

I-I.:^2-5.  G.  =  7-l-7-3T,  Clansthal;  7'2Y4,  fr.  Tilkerode.  Lustre 
metallic.     Color  steel-gray  to  blackish  lead-gray. 

Oomp. — Selenid  of  mercury.  Perhaps  Hg  Se=Selenium  28*4,  mercury  71-6=100;  but  tho 
analyses  correspond  mostly  to  Hg®  Se^=Selenium  24-8,  mercury  T5*2  =  100.  Anal.  4  gives  Hg" 
Se'°.  Analyses:  1,  2,  Kerl  (B.  H.  Ztg.,  1852);  3,  Rammelsberg  (Pogg.,  Ixxxviii.  39);  4. 
Rchultz  (Ramm.  Min.  Ch.,  1010): 

So         S        Hg  • 

1.  Zorge  21-27     0-36     65-52,  quartz  10-28=99-57  Kerl. 

2.  "  2405     0-12     72-26,       "        2-86  =  99*74  Kerl. 

3.  "  25-5      74-5  =  100  (quartz  excluded)  Ramm. 

4.  Tilkerode  23-61     0-70     74-02  =  98-33  Schultz. 

P5n:. —  Decrepitates  in  the  closed  tube,  and,  when  pure,  entirely  sublimes,  giving  a  black  sub- 
limate, w.th  the  upper  edge  reddish-brown;  with  soda  a  sublimate  of  metallic  mercury.  In  the 
open  tui,e  emits  the  odor  of  selenium,  and  forms  a  black  to  reddish-brown  sublimate,  with  a  border 
of  white  selenate  of  mercury,  the  latter  sometimes  fusing  into  drops.  On  charcoal  volatilizes, 
coloring  the  outer  flame  azure-blue,  and  giving  a  lustrous  metallic  coating. 

Obs. — Occurs  with  chalcopj'^rite  near  Zorge  in  the  Harz ;  at  Tilkerode ;  near  Clausthal ;  in 
California,  in  the  vicinity  of  Clear  lake.     Named  after  the  discoverer,  Tiemann. 

A.  Onofrite  of  Haidinger  {SelenschwefelquecJcsilber  H.  Rose,  Merkurglanz  Breith.,  Char.,  1832), 
from  San  Onofre,  Mexico,  first  made  known  by  Del  Rio,  is  either  a  compound  or  mixture  of  selenid 
and  sulphid  of  copper.  H.  Rose  obtained  (Pogg.,  xlvi.  315,  1839)  Se  6-49,  S  10-30,  Hg  81-63  = 
98*1 2,  corresponding  to  Hg  Se  +  4  Hg  S.  It  is  a  fine  granular  ore,  of  a  dark  lead-gray  color,  shin- 
ing when  rubbed.     Gr.=5-56,  Del  Rio;  powder  soils. 

66.  MILLERITE.  Haarkies  (as  a  var.  of  Schwefelkies)  Wern.,  Bergm.  J.,  383,  1789 ;  (fr. 
Johanng.)  Hoffmann,  id.,  175,  1791.  Fer  sulfure  capillaire  (as  a  var.  of  Pyrite)  IT.,  Tr.,  iv.  1801. 
Capillary  Pyrites.  Gediegen  Nickel  Klapr.,  Beitr.,  v.  231,  1810.  Schwefelnickel  Berz.;  Arf' 
vedson,  Asi.  H,  Stockh.,  1822,  427.  Nickelkies  Germ.  Sulphuret  of  Nickel.  Nickel  sulfure  iT' 
Harkise  Beud.,  Tr.,  ii.  400,  1832.  Capillose  Chapman,  Min.,  135,  1843.  Millerit  Raid.,  Handb.» 
661,  1845.     Trichopyrit  Glock.,  Syn.,  43,  1847. 

Khombohedral.  ^A^=144°  8',  Miller.  <^=0'32955.  Observed 
planes:  rhomboliedral  R.  — 1,  -J-,  — -^^  — 3;  prismatic  /,  t-2,  t-f ;  J^Al= 
110°  50;  /A3=:138°  4:7\'^Ai=lQV  22\  (9a^=:159°  10'. 
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Cleavage  :  rhombohedral,  perfect.  Usual  in  capillary  crystals.  Rarely 
in  columnar  tufted  coatings,  partly  semi-globular  and  rudiafed 

H.=3— 3-5.  G.=  4-6— 5-65;  5-65  fr.  Saalfcld,  Ramm. ;  4-601,  fr.  Jo- 
acliimsthal,  Kenngott.  Lustre  metallic.  Color  brass  yellow,  incliniiiic  to 
bronze-yellow,  with  often  a  gray  iridescent  tarnish.  Streak  bri'^dit 
Brittle.  ° 

Comp.— Ni  S=Siilphur  35-1,  nickel  64-9=100.  Analyses:  1,  Arfvedson  (Ac.  H.  Stockh.,  1822, 
427);  2,  Rammelsberg  (1st  Suppl.,  67) ;  3,  Genth  (Am.  J.  ScL,  II.  xxxiiL  195): 

S         Ni        Co      Fe        Cu 

1.  34-26     64'35 =98-61  Arfvedson. 

2.  Saalfeld  35-79     61-34   1-73     1-14=100  Ramm. 

3.  Gap  mine,  Pa.  35-14    63-08     0-58     0-40    0-87,  gaugue  0-28  =  100-35  0. 

A  partly  altered  millerite  afforded  Genth  (1.  c.)  S  33-60,  Ni,  Co  /)9-96,  Fo  1-32,  Cu  4-03,  gangue 
0-54=100-05. 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  fuses  to  a  globule.  When 
roasted,  gives  with  borax  and  salt  of  phosphorus  a  violet  bead  iu  O.F.,  becoming  gray  in  R.F. 
from  reduced  metallic  nickel.  On  charcoal  in  R.F,  the  roasted  mineral  gives  a  coherent  metallic 
mass,  attractable  by  the  magnet.  Most  varieties  also  show  traces  of  copper,  cobalt,  and  iron  with 
the  fluxes. 

Obs. — Occurs  in  capillary  crystals,  in  the  cavities  and  among  crystals  of  other  minerals.  Found 
at  Joachim sthal  in  Bohemia ;  Johaiingeorgeustadt ;  Przibram  ;  Ricchelsdorf;  Andreasbur?;  Him- 
melfahrt  mine  near  Freiberg ;  Marienberg  in  Saxony ;  Cornwall,  and  other  places.  Near  Mi-r- 
thyr  Tydvil,  at  Dowlais,  it  is  found  in  regular  crystals,  occupying  cavities  in  nodules  of  spathic 
iron. 

Occurs  at  the  Sterling  mine,  Antwerp,  K  Y.,  in  capillary  crystals  with  spathic  iron  ;  the  largest 
crystal  yet  observed  vt^as  about  a  fifth  of  a  line  in  diameter,  and  in  some  cases  crystals  of  spathic 
iron  are  transfixed  by  the  needles  of  millerite  (Am.  J.  Sci.  II.  ix.  287);  in  Lancaster  Co.,  Pa.,  at 
Gap  mine,  with  pyrrhotite,  where  it  occurs  in  coatings  of  a  radiated  fibrous  strnctnn^  from  a  lino 
to  a  third  of  an  inch  thick,  often  with  a  velvety  surface  of  crystals,  or  tufis  of  radiated  m-edlos. 

Tlie  capillary  pyrites  {Haarkies)  of  Werner  was  true  millerite,  from  Joliann.uoorgojistadt,  accord- 
ing to  Hoffman  (Min.,  iv.  168,  1817).  But  capillary  pyrite  and  marcasite  have  sometimes  gone  by 
the  same  name. 

67.  TROILITE.    Pyrrhotite  pt.    Protosulphid  of  iron.    Sulphid  of  iron  of  Meteorites.    Troilit 

Haid.,  Ber.  Ak.  Wien,  xlvii.  283,  1863. 

Kesembles  pyrrliotite.     Observed  only  massive.  ^         , 

H.=4:-0.    a.=4-75-4-82  ;  4*787,  fr.  Seelasgen,  Eamm. ;  4-817,  ir.  Sevier 

Co.,  llamm. ;  4*75,  fr.  Knoxville,  Smith.     Color  tomback-brown.     Streak 

black. 

Comp.-Fe  S  (or  Fe^  S=')=Sulphur  36-36,  iron  63-64=100.  It  thus  differs  from  pyrrhotite  in 
being  a  true  protosulphid.  Analyses:  1,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xix.  lob);  2,  Rammelsberg 
;Pogg.,  Ixxiv.  62);  3,  4,  id.  (lb.,  cxxi.  365): 

S  Fe  Ni         Cu 

1.  Knoxville,  Tenn.  35-67         62-38        032        ir..  Si  0-56  Cu  0-03=93-91  Smith. 

2.  Seelasgen  37-16         62-84        _-=l<)0«  Ramm. 

3.  Sevier  Co.,  Tenn.  35-39        62-65         1-96''       -=10n  Ramm. 
4              "            u               36-64         61-80         \'56^       — =l(i0  Ramm. 

»  Excluding  impurities.    *  With  some  cobalt 

Pyr.,  etc. — Same  as  for  pyrrhotite.  .  j:„„«,«:n™t^a  more  oi 

Obs.- Almost  all  iron  meteorites  contain  this  sulphid  of  iron  in  nodules  disseminated  more 

lesp  sparingly  through  the  mass.  ,      ..    *i    ♦  c^u  fVio*  voar  At  AH>areto 

Named  after  Domfnico  Troili,  who,  in  1766,  described  a  meteorite  that  fell  that  year  a  AH^^w 
in  Modona,  and  which  contains  this  species.  The  metoonto  resembles  much  that  ol  «  eslo^ 
Conn.,  in  general  appearance. 
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0  A  1=90°.  0  A  2-2=119°  53'. 

6^  A  2=116    28'.         2  A    2=126    52'. 


1  A  1  =  138°  48'. 
/A  7=120. 


Cleavage  :    0^  perfect ;  7J  less  so.     Commonly 
massive  and  amorphous ;  structure  granular. 

H.=3-5-4-5.     G.=4-4— 4-68.     Lustre  metal- 
lic.     Color  between  bronze-yellow  and  copper- 
red,  and  subject  to  speedy  tarnish.     Streak  dark 
grayish-black.    Brittle.    Magnetic,  being  attract 
able  in  fine  powder  by  a  magnet,  even  when  not  affecting  an  ordinary 
needle. 

Var. — 1.  Ordinary.  G-.  fr.  Kongsberg,  4-584  Kenngott;  fr.  Bodenmais,  4-546  Schaffgotsch;  fr. 
Harzbiirg,  4-580  Ramm. ;  fr.  Xalastoc,  Mexico,  4-564  Ramm. ;  fr.  Trumbull,  Ct,  4*640  Ramm. 

2.  Niccoliferous.    G.  of  Klefva,  4-674  Berz  ;  of  Hilsen,  4-577  Kamm  ;  of  G-ap  mine  4*543  Ramm. 

Comp.— (1)  Mostly  Fe'  S^'^G  Fe  S  +  Fe  S'=Sulphur  39-5.  iron  60-5=!  00;  but  varying 
to  Fe*^  !S'=7  Fe  S  +  Fe  S',  Fe®  W'—S  Fe  S4-Fe  S',  Fe^°  S"=9  Fe  S  +  Fe  S'.  The  species  is  iso- 
morphous  with  Cd  S  (greenockite),  and  Frankenheim  wrote  the  formula  Fe  S ;  yet  no  native 
pyrrhotite,  except  that  of  meteorites  (iroilite),  gives  this  composition.  Berzehus  foimd  that  on 
heating  pyrite  it  was  reduced  to  Fe''  S**,  and  not  to  Fe  S.  Rammelsberg  obtained  in  the  same  way 
Fe"  S*',  and  the  other  ratios  of  pyrrhotite. 

Analyses:  1,  Stromeyer  (Gilb.  Ann.,  xviii.  183,  209);  2,  3,  Plattner  (Fogg.,  xlvii.  369);  4,  5, 
Berthier  (Ann.  d.  M.,  III.  xi.  499) ;  6,  H.  Rose  (Fogg.,  xlvii.) ;  7,  Schaffgotsch  (Fogg.,  1.  633) ;  8, 

7.  Bavaria    8.  Baregea 
[39-41]  43-63 


Stromeyer 

(I.C.): 

1 

.  Harz 

2. 

Brazil 

3. 

Fahlun 

4. 

Sitten 

5. 

Sitten 

6. 

Bodenm 

Sulphur 
Iron 

40-15 
59-85 

40-43 
59-63 

40-22 
59-72 

39-0 
61-0 

4(1-2 
59-8 

38-78 
6U-52 

R. 


60-59 


100  Sch. 


56-37 


100  St 


100-00  St.  10006  P.      99-94  P.     1000  B.      100-0  B. 

"  With  0-82  silca=100-12. 

Rammelsberg  found  (Pogg.,  cxxi.  337)  in  the  P.  of  Harzburg,  Fe  60*00-60  83,  G.=4-58;  of 
Trumbull,  Ct.,  Gl-03  (mean  of  3  anal),  G.  =  4-G4;  Harz  (Treseburg,  same  as  anal.  1  above),  Fe 
69-21,  G.  =  4-51B.  For  other  analyses,  see  Middleton,  Phil.  Mag.,  III.  xxviii.  352;  Baumert,  Verb. 
nat.  Ver.,  Bonn,  xiv.  Ixxxv. ;  N.  de  Leuchtenberg,  Bull.  Ac.  St.  Pet.,  vii.  403. 

Analyses  of  niccoliferous  pyrrhotites:  1,  Berzelius  (Jahresb.,  xxi,  184);  2,  Scheerer  (Pogg., 
Iviii.  318);  3,  Rammelsberg  (Min.  Ch.,  113);  4,  5,  6,  id.  (Pogg.,  cxxi.  361): 


1.  Klefva 

2.  Modum 

3.  ? 

4.  Horbach 

5.  Hilsen 

6.  Gap  Mine,  Pa. 


S          Fe  Ni  Co 

38-09  57-64  304  0*09,  Mn  0-22,  Cu  0-45r=99-53  Berz. 

40-46  56-03  2-80  ,  Cu  0-40,  =  99-69  Scheerer. 

39-95  58-90  2*60  =101-45  Ramm. 

40-03  55-96  3-86  =99-85  Ramm.,  G.=about  4'7. 

[40-27]  56-57  3-16 =100  Ramm. 

[38-591  55-82  5-59  =100  Ramm. 


eS.^PYRRHOTITB.  Vattenkies,  Pyrites  fusca^  Minera  hepatica,  pt..  Wall,  Min.,  209,  212, 
1747.  Pyrites  en  prismes  hexagonales  ForsL,  Cat.^  1772 ;  Bourn,  de  Lisle's  Crist.,  iii.  243,  1783, 
Magnetischer-Kies  Wern.,  Bergm.  J.,  383,  1789.  Magnetic  Pyrites  Kirwan,  1796.  Magnetic 
Sulphuret  of  iron.  Magnetkies  Germ.  Fer  sulfure  magnetique  Fr.  Leberkies  pt.  Germ. 
Leberkies  Leonh.,  Handb.,  665,  1826.  Leberkise  Beud.,  Tr.,  ii.  404,  1882.  Magnetopyrila 
Glocker,  Grundr.,  1839.     Pyrrotin  pt.,  Maguetischer  Pyrrotin,  Breith.,  J.  pr.  Ch.,  iv.  265,  1835. 

Hexagonal.     (>  A  1=135°  8';  ^=0*862.     Observed  planes:   0,  I,  },1, 

1-2,  2-2,  i-2.. 


Strecker  found  nickel  in  a  hexagonal  pyrrhotite  from  Snarum  in  Norway  (B.  H.  Ztg.,  xvii.  304> 
Pyr.,  etc. — Unchanged  in  the  closed  tube.    In  the  open  tube  gives  sulphurous  acid.     On  char- 
coal in  R.F.  fuses  to  a  black  magnetic  mass  ;  in  O.F.  is  converted  into  red  oxyd,  which  with  fluxea 
gives  only  an  iron  reaction  when  pure,  but  many  varieties  yield  small  amounts  of  nickel  and 
cobalt.     Decomposed  by  muriatic  acid,  with  evolution  of  sulphuretted  hydrogen. 
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Obs.— Occurs  at  Kongsberg,  Modum,  Snarura  Hilsen.  in  Norway  :  Klefva  In  Sweden  •  Androng- 
berg  and  Treseburg,  Harz ;  Bodenmais  in  Bavaria  ;  Breitcubrunn,  Fahlun,  Joocliirasthnl,  N  Ti- 
gilsk;  Miuas  Geraes  in  Spain,  in  large  tabular  crystals ;  tho  lavas  of  Vesuvius ;  Cornwall;  Appin 
in  Argyleshire. 

In  N.  America,  in  Vermont,  at  Stafford,  Corinth,  and  Shrewsbury;  in  many  parts  of  Massachu. 
setts ;  in  Connecticut,  in  Trumbull  with  topaz,  in  Monroe,  and  elsewhere ;  in  N.  York,  1  ^  m  N. 
of  Port  Henry,  Essex  Co. ;  near  Natural  Bridge  in  Diana,  Lewis  Co. ;  at  O'Neil  mine  and  cIsV 
where  in  Orange  Co.  lu  N.  Jersey,  Morris  Co.,  at  Ilurdstown,  cleavablo  massive.  In  Pennsyl- 
vania, at  the  Gap  mine,  Lancaster  Co.,  niccoliferous.  In  Tennessee,  at  Ducktowu  mines,  abun- 
dant.    In  Canada,  in  large  veins  at  St.  Jerome,  etc. 

The  niccoliferous  pyrrhotite  is  the  ore  that  affords  the  most  of  the  nickel  of  comraorce.  At  the 
Camden  nickel  works  (N.  Jersey)  this  ore  {from  the  Gap  mine)  is  the  principal  one  u.scd,  but 
along  with  niccoliferous  pyrite  and  some  millerite.  Prior  to  1 8G4,  the  whole  amount  of  pure  nickel 
made  in  the  country  was  not  over  100,000  lbs.  Since  then,  up  to  May,  IsGV,  the  Camden  works 
have  turned  out  105,000  lbs.;  and  now  they  produce  at  the  rate  of  150,000  lbs.  a  year  (letter 
from  J.  Wharton,  Esq.). 

Named  from  irvpporrn,  reddish. 

Alt. — Occurs  altered  to  pyrite  (G.  Rose,  ZS.  G.,  i.  98) ;  also  to  limonite  and  sidcritc. 

(A)  Krceberite  D.  Forbes  (Phil.  Mag.,  IV.  xxix.  9,  18r)5).  Kroeberite  is  a  strongly  magnetic 
pyrite,  in  copper-colored  crystals,  not  yet  analyz3d,  which  Forbes  says  "  appears  to  be  principally 
a  subsulphid  of  iron."  The  reasons  for  this  opinion  are  not  stated.  Named  after  P.  Kroeber.  It 
was  from  between  La  Paz  and  Yungas,  on  the  eastern  slope  of  the  Andes. 

69.  GREENOCKITE.    Greenockite  Jameson,  Ed.  N.  Phil.  J.,  xxviii.  390,  1840.    Sulphuret 
<  of  Cadmium  Connel,  ib.,  392.    Cadmium-blende.     Cadmium  sulfure  Fr. 

Hexagonal ;  hemiliedral,  with  the  opposite  extremes  dissimilar.  0  Al 
-=136°  24' ;  «— 0-824:7.  Observed  planes  as  in  the  annexed  tigure,  with 
also  4  and  i-2. 


0  A  i=154°  32' 
0  A  2=117  42 


7a  1=133°  36' 

/A  2=152  18 


1  A  1,  pyr.,  =  139°  39' 

2  A  2, 


Cleavage  :  /,  distinct ;  0,  imperfect. 

H.=3-3-5.  G.=4-8,  Brooke;  4-9-4-999,  Breit- 
haupt;  4-5,  the  artificial,  Sochting.  Lustre  adaman- 
tine. Color  honey-yellow  ;  citron-yellow  ;  orange- 
yellow — veined  parallel  with  the  axis ;  bronze-yellow. 
Streak-powder  between  orange-yellow  and  brick-red. 
Kearly  transparent.  Strong  double  refraction.  Nut 
thermoelectric,  Breithaupt. 

Comp.— Cd  S  (or  Cd'S=')= Sulphur  22-3,  cadmium  77-7.  Analysis  by  Oonncl  (loc.  cit.) :  Sulphur 
22-56,  and  cadmium  77f50=99-86.  .. 

Pyr.,  etc.— In  the  closed  tube  assumes  a  carmine-red  color  while  hot  fndinpr  to  the  on-ma 
yellow  on  cooling.  In  the  open  tube  gives  sulphurous  acid.  B.B.  on  charcoal.  eUlicr  alone  or  u  iin 
Boda,  gives  in  R.F.  a  reddish-brown  coating.     Soluble  in  muriatic  acid,  aflording  sulphurclico 

^^Obf.-bccurs  in  short  hexagonal  crystals  at  Bishoptown,  in  Renfrewshire  Scotland  in  a  po- 
phyritic  ftflp  and  amygdaloid,  associated  with  prehnito  ;  also  at  Przibram  in  Bo.icmia,  on  bknut . 
at  the  Ueberoth  zinc  mine,  near  Friedensville,  Lehigh  Co.,  Fa.  rnmu* 

This  species  is  related  in  form  to  niccolite  and  breithauptite.  It  has  been  found  as  a  rurna.« 
product  (Ann.  Oh.  Pharm.,  Ixxxvii.  34,  and  Halle  Zeitsohr.,  i.  316,  185.1). 

Named  after  Lord  Greeiock  (later  Earl  Cathcart).     The  first  crystal  was  found  near  ^60_yoa-» 
since  by  Mr.  Brown  of  Lanfyne,  and  was  taken  by  him  for  blende, 
across. 


It  was  over  half  an  iucb 


70.  WURTZITE. 


aFriedel,0.'R.,]iL9S3,  1861. 
XXV.  193. 


Spiauterit  Breith.,  B.H.  Ztg.,  xxl  98,  186a, 

Ilexa'^onal.      Isomorphous   with   greenockite.  ^    ^,Mt^"^°  /To^or 
itclv)      Occurring  form  a  quartzoid,  with  occasionally  planes  ol  tiie 


naatcly) 


CyO 
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responding  hexagonal    prism ;    the   latter    planes    horizontally   striated 
Cleavage  :  basal  and  prismatic. 

H.  =  3'5— 4.     G.=3*98.   Lustre  vitreous.    Color  brownish-black.   Streat 
brown. 

Comp. — ^Zn  S,  or  perhaps  more  correctly  Zq'  S\    Analysis  by  C.  Friedel  (L  c.) : 

S  Zn         Fe        Pb        Sb        Cu 

32-6         55-6         80         2-7         0*2         ir.z=99'l. 

The  lead  and  antimony  are  from  the  gangue. 

Pyr. — Same  as  for  sphalerite  or  blende. 

Obs. — From  a  sUver-mine  near  Oruro  in  Bolivia.  According  to  Breithaupt  (1.  c.)  a  radiated 
blenae  from  Przibram  (his  spiauterite)  is  hexagonal ;  also  that  from  Albergaria  Yelha  in  Por- 
tugal ;  from  Quesbesita,  Peru,  in  tabular  crystals  grouped  and  forming  a  crust,  some  of  the  crys- 
tals \  inch  across. 

Wurtzite  and  sphalerite  are  the  same  compound  under  distinct  crystalline  forms — a  case  of 
dimorphism. 

Named  after  the  French  chemist,  Adolphe  Wurtz. 

Artif. — May  be  made  in  crystals  by  a  long  and  high  heating  of  amorphous  blende  (C.  R.,  IxiL 
999) ;  or  better  by  subliming  the  blende  in  a  current  of  sulphurous  acid,  long,  transparent,  color- 
less hexagonal  prisms  having  been  thus  formed  (ib.,  Ixiii.  188). 

71.  NICCOLITE.  Kupfernickel  [=False  Copper,  it  resembling  but  not  yielding  copper] 
Hiiirne,  Anledn.  Malm  og  Berg.,  T6,  1694.  Cuprum  Nicolai  [mistaken  trl.  of  Kupf]  J.  Woodward, 
Foss.,  1728.  Kupfernickel,  Arsenicum  sulphure  et  cupro  miueralisatum,  aeris  modo  rubente, 
Wall,  228,  1747.  Niccolum  ferro  et  cobalto  arsenicatis  et  sulphuratis  rain.  (fr.  Saxony)  Cronst. 
Ak.  H.  iStockh.,  1751,  1754  (first  discov.  of  metal);  Min.,  218. 1758,  Cuprum  min.  arsen.  fulvum 
Linn.,  1768.  Mine  de  cobalt  arsenicale  tenant  cuivre  Sage,  Min.,  58,  1772;  de  Lisle,  Crist.,  iii, 
135,  1783.  Niccolum  nativum  Bergm.,  Opusc,  ii.  440,  1780.  Rothnickelkies,  Arsenicnickel, 
Germ.  Copper  Nickel,  Arsenical  Nickel.  Nickeline  Baud.,  Tr.,  ii.  586,  1832.  Arsenischei 
Pyrrotin  Breiih.,  J.  pr.  Ch.,  iv.  266,  1835.    Niccolite  Dana. 


Hexagonal;    isomorphous   witli    breithauptite.       (9  A  1=136' 


0-819M. 


massive. 


35';   a: 

Usually 

columnar 


Observed  planes,    O  and  1;    1  a'1,  pjr.,  =  139°  48'. 
structure   nearly   impalpable ;    also   reniform   with 
structure  ;  also  reticulated  and  arborescent. 

H.=:5— 5*5.  G.=:7*33— 7'671.  Lustre  metallic.  Color  pale  copper- 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish -black.  Opaque. 
Fracture  uneven.     Brittle. 

Comp. — Ni  As  (or  Ni'  As^)=:: Arsenic  55-9,  nickel  44-1=100;  sometimes  part  of  the  arsenic 
replaced  by  antimony.  Analyses:  1,  Stromeyer  (Gel.  Anz.  Gott.  1817,  204);  2,  PfafF  (Schw.  J., 
xxii.  256);  3,  Suckow  (Verwitt.  im  Min.,  58,  Ranim.  4th  Suppl.,  122);  4,  Berthier  (Ann.  Ch. 
Phys.,  xiii.  52);  5,  Scheerer  (Pogg.,  Ixv.  292);  6,  Ebelmen  (Ann.  d.  M.,  IV^  xi.  55);  7,  Schna- 
bel  (Ramm.  4th  Suppl.,  122;;  8,  Gruuow  (ZS.  G.,  ix.  40)  : 


Riechelsdorf 


AUemont 

Krageroe,  G.  =  7-662 
Ayer,  G.r=7-39 

r.  Westphalia 

8.  Saugerhausen 


As 

54-73 

46-42 

53-69 

48-80 

54-35 

54-05 

52-71 

54-89 


Ni 

44-21 
48-90 
45-76 
39-94 
44-98 
43-50 
45-37 
43-21 


Fe 

0-34 

0-34 

2-70 

0-21 
0-45 

0-54 


Pb 

0-32 

0-56 


Co        Sb 


^ 


0-16     8-00 
Cu  0-11 
0-32     0-05 


S 

0-40  =  100  Strom. 
0-80  =  97 -02  Pfuff. 
0-15  =  102-30  Suckow. 
2-00=98-90  Berth. 
0-14=99-79  Scheer. 
2-18,  gangue  0-20  =  100-75  B. 
0-48,  Cu  1-44=100  SchnabeL 
1-35=99-99  Grunow. 


An  ore  from  Balen  in  the  Pyrenees  afforded  Berthier  As  33-0,  Sb  27-8,  Ni  33-0,  Fe  1-4,  S  2-8, 
quartz  2-0  =  100,  in  which  a  large  part  of  the  arsenic  is  replaced  by  antimony. 

Pyr.,  etc— In  the  closed  tube  a  faint  white  crystalline  sublimate  of  arsenous  acid.  In  the  open 
lube  arsenous  acid,  with  a  trace  of  sulphurous  acid,  the  assay  becoming  yellowish- groer.    On 
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charcoal  gives  arsenical  fumes  and  fuses  to  a  globule,  which,  treated  witli  borax  class  nfTord.  h, 
successive  oxydation,  reactions^  for  iron,  cobalt,  and  nickel.  Soluble  in  nitromuri-itic"m-id 
.  Obs.-Accompames  cobalt  silver,  and  copper  in  the  Saxon  mines  of  Annaberjr.  Schneeborc  etc  • 
alsoinThuringm,nesse  andSt)T-ia,  andatAUeraonti  Dauphiny;  occasionally  in  Cornwall  m 
at  Pengelly  and  Wheal  Chance;  formerly  at  the  Ilildcrslone  Hills,  Scotland-  at  Chanar.'illo 
near  Copiapo,  and  at  Huasco,  Chili ;  abundant  at  Mina  de  la  Rioja,  Oriocha  ik  ilio  AnrcnUi«i 
Provinces.  * 

Found  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltite. 

This  is  an  important  ore  of  nickel. 

Named  from  the  contained  metal.  The  name  of  the  species  should  bo  formed  from  tho  L-.tin 
word  for  nickel,  niccolum,  proposed  by  Cronstedt,  and  hence  should  bo  written  niccoline,  or  bettor 
niccolite,  in  place  of  Beudant's  nicJceline.  Nickeline  and  nickeliferous  are  not  more  proper  words  than 
would  be  copperine  and  copperiferous. 

72.  BREITHAUPTITE.  Antimonnickel  Stromeyer  &  Hausm.,  Gel.  Anz.  Gott.,  2001,  18:!3. 
Antimonial  Nickel;  Antimoniet  of  Nickel  Hartmannite  Chapman,  mn.,  18-43.  Brcithauplit 
Eaid.,  Handb.,  559,  1845. 

Hexagonal.      6>  A  1  =  135°  15';  ^=0-8585.      Observed  planes:   O,  ^   ^ 
/.     O  A  ^=153°  38^  0  A  1=123°  55^      In  thin  hexagonal  i)lates.     Al,:., 
arborescent  and  disseminated. 

H.  =  5-5.  G.  =  7*51:l  Breithaupt.  Lnstre  metallic,  splendf^nt.  Color  in 
the  fresh  fracture  light  copper-red,  inclining  strongly  to  violet.  Stroak 
reddish-brown.    Opaque.    Fracture  uneven — small  subconchoidal.   Brittle. 

Comp.— Ni  Sb  (or  Ni'  Sb^)=Antimony  67*4,  nickel  32-6=100.  Analyses:  1,  2,  Stromeyer 
(Fogg.,  xxxi.  134): 

1.  Sb  63-734         Ni  28-946         Fe  0*866         Galena  6-437  =  99-9^3 

2.  59-706  27-054  0-842  12-357=99-959 

Pyr. — In  the  open  tube  white  antimonial  fumes.  On  charcoal  fuses  in  R.F..  gives  off  anti- 
monial vapors,  and  coats  the  coal  white;  if  lead  is  present  a  yellow  coating  near  the  as^ay; 
treated  with  soda  the  odor  of  arsenic  may  be  distinguished  in  most  specimens. 

Obs. — Found  in  the  Harz  at  Andreasberg,  with  calcite,  galenite,  and  smaltino.  Has  been 
observed  as  a  furnace  product,  crystallized. 

Named  after  tho  Saxon  mineralogist,  Breithaupt. 

73.  KANEITE.     Arseniuret  of  Manganese  Kane,  Q.  J.  Sci.,  II.  vL  382.    Kancit  HaiJ.,  Ilandb. 

559,  1845. 

In  botryoidal  masses,  also  amorphous;  structure  fohated  or  granular.  H.  above  5?  stntod  aa 
hard.  G.  =  5-55.  Lustre  metallic.  Color  grayish-white,  with  a  black  tarnish.  Opaque.  Fracture 
uneven.     Brittle. 

Analysis  by  Kane  (1.  c):  Manganese  45-5,  arsenic  51-S,  and  a  trace  of  iron=97-:'.,  corre- 
sponding to  Mn  As  =  Manganese  42-4,  arsenic  57  •6  =  100. 

B.B.  burns  with  a  blue  flame,  and  falls  to  powder;  at  a  higher  temperature  the  arsenic  ovapo- 
rates,  and  covers  the  charcoal  with  a  white  powder.  Dissolves  in  aqua  rcgia,  without  leaving  any 
residue. 

It  is  supposed  to  be  from  Saxony,  and  was  first  observed  by  R.  J.  Kane,  of  Dublin,  attached  tc 
a  mass  of  galenite. 

74,  SCHREIBERSITE.    Schreibersit  Haid.,  Haid.  Bar.,  iiu  69,  1847. 

In  steel-gray  folia  and  grains.     Folia  flexible. 
n.  =  6-5     G.=7-01— 7-22.     Magnetic. 

Comp.— Analyses:  1,  Patera  (Haid.  Ber.,  1.  c,  and  Am.  J.  Sci.,  IT.  viii.  4:^9);  2,  Fi8hor(Am.  J 
Sci.,  II.  xix.  157);  3,  4,  5,  J.  L.  Smith  (ib..  xix.  157): 
P         Fe        Ni  0 

1.  Arva  7-26     87-20       4-24         tt»o?e<.  =  93-70  Patera. 

2.  Braunau  11-72     55-43     25-02  1-16,  01  2-85,  Si  0-98  =  98-16  Fi.shor  ,..^.fl 

3.  E.  Tennessee  13-92     57-22     25-8i     Oo   0-:r2,  Cu /r.,  Zn  <r.,  CI  0-13,  Si  1-62,  All-63  =  100  G6  B 

4.  "  undet.    56-04     2G-43      "     0-41,  Cu  <r.,  Si,  M  undel.  Smith. 

5.  "  14-86     56-53     28-12      "     028,  Cu  tr.,  "    "       "      Smith. 
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Obs. — Found  only  in  meteoric  iron. 

The  schreibersite  of  Shepard  (Am.  J.  Sci.,  II.  ii.),  from  a  meteorite,  is  supposed  to  be  a  "  sesqui*  I 
Bulphuret  of  chromium.-'  The  name  has  been  changed  to  shepardite  by  Haidinger.  It  is  not  | 
contained  in  Shepard's  recent  list  of  meteoric  minerals,  in  ibid.,  xliii.  28. 


III.  PYEITE  DIYISIOK 

[See  for  list  of  species,  page  34]. 

75.  PYRITE,  Hmvoi  Theophr.  Tlvptrrji  pt.  Dioscor.,  E.  cxlii.  Pyrites  pt.  PUn.,  xxxvi.,  30. 
Pyrites  pt.,  Arab.  Marchasita,  Germ.  Kis,  Agric,  334,  431,  467,  1529,  154G.  Pyrites  pt., 
Marchasita  (=cryst.  Pyr.)  Henckel,  Pyrit.,  1725.  Kies  pt.,  Svafelkies  pt.,  Pyrites  pt. 
(=mass.  and  nodular  Pyr.),  Marchasita  (=cryst.  Pyr.),  Wall,  208,  211,  1747.  Pyrites  pt. 
(=glob.  var.,  etc.);  Marcasite  (=:cryst.  Pyr.),  Mundic  (=:massive  var.)  Hill,  Foss.,  324-332, 
1771.  Schwefelkies,  Eisenkies,  Germ.  Iron  Pyrites,  Bisulphuret  of  iron.  Fer  sulfure  Fr. 
Xanthopyrites  Glock.,  Handb.,  314.  1839. 

Isometric ;  pyritoliedral.  Observed  planes :  i-2,  ^'-f ,  ^'-3,  i-^  ;  2-2,  3-3  ; 
4-2,  3-1,  5-I-,  H,  2-f.  Figs.  1,  2,  3,  41-49,  85-88.  The  cube  (f.  1)  most 
common;    the    pyritohedron,   f.    47,    and   related   forms,  f.   41,  46,  very 


Rossie. 


Peru. 


Cornwall,  Pa. 


Schoharie. 


common.  Cubic  faces  often  striated,  wdth  striations  of  adjoining  faces  at 
right  angles,  and  due  to  oscillatory  combination  of  the  cube  and  pyritoho* 
dron,  the  strise  having  the  direction  of  the  edges  between  0  and  i-2  in  f.  46 
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Crystals  sometimes  aclcular  through  elongation  of  ciihic  and  other  forma. 
Cleavage:  cubic  and  octahedral,  more  or  less  distinct.  Twins:  1,  com- 
position-face //  this  composition  either  {a)  single,  or  {h)  repeated  })'irallel 
to  each  /,  producing  thus  forms  like  f.  90,  consisting  of  combined  ])yritolio- 
drons,  also  a  cube,  having  striations  on  each  iiice  parallel  to  its  sides  and 
meeting  at  an  angle  in  the  diagonals.  2,  C.-face  0^  fig.  80.  Also  reni- 
form,  globular,  stalactitic,  with  a  crystalline  surface ;  sometimes  radiated 
fiubiibrous.     Also  amorphous. 

II.=:6— 6-5.  G.=4-83— 5-2;  5-185,  polished  crystals,  Zepharovich. 
Lustre  metallic,  splendent  to  glistening.  Color  a  pale  brass-yellow,  nearly 
uniform.  Streak  greenish  or  brownish-black.  Opaque.  IPracture  con- 
choidal,  uneven.     ^Brittle.     Strikes  fire  with  steel. 

Comp.,  Var.— Fe  S'=Sulphur  53*3,  iron  46'7  =  100.  Nickel,  cobalt,  and  thallium,  and  also 
copper,  sometimes  replace  a  little  of  the  iron,  or  else  occur  as  mixtures ;  and  gold  is  soinetimoe 
present,  distributed  invisibly  through  it.  Thallium  occurs  in  traces  in  much  pyrite,  it  showing 
its  presence  often  in  the  chimneys  of  furnaces  where  pyrite,  or  ores  containinp^  it,  are  roasted. 

Yur.  1.  Ordinary,  (a)  In  distinct  crystals ;  (6)  nodular,  or  concretionary,  often  radiated  within; 
(c)  stalactitic ;  {d)  amorphous. 

2.  NiccoUferous.  Schnabel  found  0*168  of  nickel  in  a  kind  from  a  silver  mine  near  Eckerhaj^n. 
A  pyrite  from  the  Kearney  ore-bed,  Gouverneur,  N.  Y.,  is  similar ;  it  is  pale  bronze  in  color,  and 
radiated  botryoidal;  H.  =  5-5;  G.=4-863  (Am.  J.  Sci.,  II,  xv.  444). 

3.  Cobaltiferous.  Specimens  from  Cornwall,  Lebanon  Co.,  Pa.  (f.  88),  afforded  J.  M.  Blake  2  p. 
c.  of  cobalt.  Fig.  88,  by  Mr.  Blake,  represents  the  planes  about  an  angle  of  the  cube,  one  of 
which,  2-;^,  has  not  been  before  observed  in  pyrite,  though  known  in  cobaltito  (p.  71).  Tlie 
crystals  are  much  distorted. 

4.  Cupriferous.  A  variety  from  Cornwall,  Lebanon  Co.,  Pa.,  gave  J.  C.  Booth  (Dana's  Min., 
1854,  55)  2'.)9  p.  c.  of  copper,  affording  the  formula  (Fe,  Cu)  S^  The  analysis  gave  .S  53':JT,  Fe 
44*47,  Cu  2*39.     It  tarnishes  readily,  assuming  the  bluish  tarninh  of  steel. 

5.  Stanniferous;  Ballesierosite  Schulz  &  Paillette  (Bull.  G.  Fr.,  II.  vii.,  16).  A  kind  in  cubes, 
containing  tin  and  zinc,  occurring  in  argiUito,  6  ra.  S.  of  Ptibadeo,  in  Galicia.  Named  after  Lopez 
Ballesteros. 

6.  Auriferous.  Containing  native  gold.  See  under  Gold.  The  pyrito  of  most  gold  regions  is 
auriferous.     The  fact  is  not  apparent  in  any  of  the  external  characters. 

7.  Argentiferous.     From  Hungary. 

8.  Thalliferous.  The  pyrite  of  the  Rammelsberg  mine,  near  Goslar,  Prussia,  is  especially  rich 
in  thallium;  and  also  that  of  Saalfeld.  Thallium  occurs  in  the  furnaces  of  the  Bethlehem  (Pa.) 
iron  works,  which  W.  T.  Roepper  attributes  to  ihe  pyrite  of  the  Pennsylvania  coal  used. 

Pyr.,  etc.— In  the  closed  tube  a  subUmate  of  sulphur  and  a  magnetic  residue.     B.B.  on  char- 
coal gives  off  sulphur,  burning  with  a  blue  flame,  leaving  a  residue  which  reacts  like  pyrrhotite. 
Insoluble  in  muriatic  acid,  but  decomposed  by  nitric  acid.  ^  ^^ 

Obs.— Pyrite  occurs  abundantly  in  rocks  of  all  ages,  from  the  oldest  crystalhne  to  the  most 
recent  alluvial  deposits.     It  usually  occurs  in  small  cubes,  but  often  modified  as  above  described ; 


inches  in  diameter.     Largo  octahedral  crystals  are  found  at  Persberg  m  Sweden.    !>\ 
crystals  come  from  Peru;  also  from  Traversella  in  Piedmont,  twins  of  which  lociility  ai  •     J 

oy  Q.  Sella,  one  of  them  a  large  pyritohedron  (f  47)  with  a  small  converse  pyritohcdron  ,L  4S) 
astride  of  each  of  the  six  cubic  edges.  Alston-Moor,  Derbyshire,  Fahlun  ni  bwe»  en,  Kongfl- 
berg  in  Norway,  are  well-known  localities.  The  clay  at  Mimden  in  Hanover,  and  the  cnaiic 
at  Lewes  in  Surrey,  have  afforded  some  remarkable  compound  crystals.  It  has  aiso  Docn  mei 
with  in  the  Yesuvian  lavas  in  small  irregular  crystals.  ^  «•     i        /o„«.  miilaV 

In  i/am?,  at  Corinna,  Peru,  Waterville,  and  Farmington,  in  crystals;  at  Bmirham  (^'^  "J  "fj 
BrooksviUe,  and  Jewell's  Id.,  massive.    In  K  Hampshire,  at  Unity,  massive     In  Mcus.,  "^  "•■"j ;  " 
cryst. ;  at  Hawley  and  Ilubbardston,  massive.  In  Vermont,  at  Shorcham.  in  limes  one,  cr{('*''«^3 
dant ;  Hartford,  in  cubes  2-4  in.    In  Conn.,  at  Lane's  mine,  Monroe,  m  octahedrons :  On.nw  ana 
Milford,  in  cubes  in  chlorite  slate;  Middletown  lead  mine,  sometimes  acicular,  an.i 
over  quartz,  like  f.  89 ;  at  Stafford,  in  mica  slate ;  massive  at  Colchester,  A shlord,  i  ■ 
and  Union.     In  K  York,  at  Rossie,  flue  crystals  (f.  85,  87)  occur  at  the  lead  nune  .: 
at  Schoharie,  a  mile  west  of  the  court-house,  in  single  and  compound  cryitals,  oiion  i.  ^    .  . 
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and  abundant ;  in  interesting  crystals  at  Johnsbiirgh  and  Chester,  Warren  Co. ;  in  gneiss  neai 
Yonkers ;  in  Orange  Co.,  at  "Warwick  and  Deerpark ;  in  Jefferson  Co.,  in  Champion  and  near  Oxbow 
on  the  banks  of  Vrooman's  lake,  in  modified  octahedrons  (f.  7 ) ;  massive  in  Franklin,  Putnam, 
and  Orange  Cos.,  etc.  In  Pennsylvania,  in  crystals  at  Little  Britain,  Lancaster  Co. ;  at  Chester, 
Delaware  Co. ;  in  Carbon  and  York  Cos. ;  at  Knauertown,  Chester  Co. ;  in  Cornwall,  Lebanon  Co., 
in  lustrous  cubo-octahedrons,  and  with  an  elegant  steel  tarnish,  sometimes  an  inch  through ;  at 
Pottstown,  near  French  Creek,  in  large  yellow  octahedrons.  In  Wisconsin,  near  Mineral  Point. 
In  Illinois,  near  Galena,  at  Marsden's  Diggings,  in  stalactites  of  great  beauty  with  a  surface  of 
crystals.  In  K  Car.,  near  Greensboro',  Guilford  Co.,  in  crystals.  Auriferous  pyrite  is  common  at 
the  mines  of  Colorado,  and  many  of  those  of  California,  as  well  as  in  Virginia  and  the  States  south. 

In  Canada,  2  miles  N.  W.  of  Brockville,  a  cobaltiferous  var.,  in  the  Laurentian ;  on  the  river 
Assumption,  seignory  of  Daillebout,  and  at  Escott,  a  niccoliferous  var.,  containing  also  some 
cobalt. 

This  species  affords  the  greater  part  of  the  sulphate  of  iron  and  sulphuric  acid  of  commerce, 
and  also  a  considerable  portion  of  the  sulphur  and  alum.  The  auriferous  variety  is  worked  for 
gold  in  many  gold  regions. 

The  name  pyrite  is  derived  from  ttvo,  Jire,  and  alludes  to  the  sparks  from  friction.  Pliny  mea- 
tions  several  things  as  included  under  the  name  (xxxvi.  30):  (1)  a  stone  used  for  grindstones; 
(2)  a  kind  which  so  readily  fires  punk  or  sulphur  that  he  distinguishes  it  as  pyrites  vivus,  and 
which  may  have  been  flint  or  a  related  variety  of  quartz,  as  has  been  supposed,  but  more  proba- 
bly was  emery,  since  he  describes  it  as  tlie  heaviest  of  all;  (3)  a  kind  resembling  brass  or  copper: 
(4)  a  porous  stone,  perhaps  a  sandstone  or  buhrstone.  The  brassy  kind  was  in  all  probability  our 
pyrite.  But  with  it  were  confounded  copper  pyrites  (chalcopyrite),  besides  marcasite  and  pyrrho- 
tite,  although  these  three  kinds  of  pyrites  fail  of  the  scintillations.  In  fact.  Dioscorides  calls 
pjrrite  an  ore  of  copper,  yet  in  the  next  sentence  admits  that  some  kinds  contain  no  copper ;  and, 
moreover,  he  states  that  the  mineral  gives  sparks.  This  confounding  of  iron  and  copper  pyrites 
is  apparent  also  in  the  descriptions  of  the  vitriols  (sulphates  of  iron  and  copper)  by  Pliny  and 
other  ancient  writers,  and  equally  so  in  the  mineralogy  of  the  world  for  more  than  fifteen  cen- 
turies after  Pliny,  as  is  even  now  apparent  in  the  principal  languages  of  Europe.  Kupfenuasser 
(copper-water)  of  the  Germans  being  the  copperas  of  the  English  and  couperose  of  the  French. 
It  is  quite  probable  that  copperas  and  couperose  sltb  in  fact  corruptions  of  the  German  word,  instead 
of  derivatives  from  cuprosa  or  cuprirosa,  as  usually  stated,  for  the  Latin  u  would  not  have  become 
ou  in  French. 

Under  the  name  marcasite  or  marcJiasite,  of  Spanish  or  Arabic  origin,  the  older  mineralogists, 
Henckel,  Wallerius,  Linnaeus,  etc.,  included  distinctively  crystallized  pyrite,  the  cubic  preemi- 
nently ;  the  nodular  and  other  varieties  being  called  pyrites,  and  the  less  yellow  or  brownish  and 
softer  kinds,  wasserkies,  this  last  including  our  ynarcasite  and  pyrrhotite,  and  some  true  pyrite. 
Werner  first  made  pyrrJwiite  a  distinct  species. 

Alt. — Pyrite  readily  changes  to  a  sulphate  of  iron  by  oxydation,  some  sulphur  being  set  free. 
Also  to  limonite  on  its  surface,  and  afterward  throughout,  by  the  action  of  a  solution  of  bicar- 
bonate of  lime  carrying  off  the  sulphuric  acid  as  change  proceeds,  and  from  limonite  to  red  oxyd 
of  iron.  Green  vitriol,  limonite,  gothite,  hematite,  quartz,  graphite,  ochreous  clay,  occur  as  pseu- 
domorphs  after  pyrite. 

Artif. — May  be  made  by  the  slow  reduction  of  sulphate  of  sesquioxyd  of  iron  in  presence  of 
Bome  carbonate. 

76.  HAUERITE.    Hauerit  Eaid.,  Nat.  Abh.  Wien,  L  101,  lOT,  4to,  1847. 

Isometric;  pp-itoliedral,  figs.  2,  7,  6,  8,  44  (0,  3-f),  41  {0,  i-S);  the 
octahedral  form  most  common.  Cleavage :  cubic  imperfect.  Crystals 
sometimes  globnlarly  clustered. 

H.=4.  G. =3-463,  V.  Hauer.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, brownish-black.     Streak  brownish-red. 

Comp. — Mn  S'^Sulphur  537,  manganese  46-3=100.  Analysis  by  Patera  (L  c,  Pogg,,  lix. 
148): 

S  53-64  Mn  42-91  Fe  1*30  Sil-20=99-ll. 

Pyr. — In  the  closed  tube  a  sublimate  of  sulphur ;  in  the  open  tube  sulphurous  acid,  and  becomes 
green.     On  charcoal  gives  sulphur ;    the  roasted  mineral  reacts  for  manganese  with  the  fluxes. 

Obs. — From  Kalinka,  Hungary,  in  clay  with  gypsum  and  sulphur,  in  a  region  something  like  a 
solfatara,  trachytic,  and  other  eruptive  rocks  decomposing  and  adding  to  the  clay,  and  the  sulphui 
given  off  at  the  same  time  ir  aking  depositions  of  sulphur  and  sulphids.  One  crystal  found  meaa 
ores  li  inches  through. 
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77.  OUBANTTE.     Cuban  Breitk,  Pogg,  lix.  325, 1843.    Cubanito  Chapman. 

Isometric.  Massive.  Cleavage  cubic,  and  ratlier  more  distiiiot  tlnn  in 
ordinary  pyrites,  Breith.  Color  between  bronze  and  l^rass-yelluw  Streak 
dark  reddish-bronze,  black.'  H.=4.  G.=4-02G-4-042  Br.-  4-1C9  Booth- 
4*18  Smith.  '  * 

S^.'SF'^T^  l^'  ^  P^^.^^J"  ^®'  1  ^">  8  S=eu  S  +  Fe  S  +  3  Fe  SV-^2  pijrite  + 1  chakopyritc.  Cu  3 
+  Fe'  b  ,  Booth,  which  is  the  same  with  the  preceding  in  its  atomic  proportions. 

Analyses:  1,  Eastwick  (communicated  by  J.  C.  Booth);  2,  Mageo  (ib.);  3.  Stovona  fib)-  4. 
Scheidauer  (Pogg.,  Mv.  280) ;  5,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xviii.  381)-  v    -v.  'i 


S 


Cu 


Fe 


1. 

39-01 

19-80 

38-01 

2. 

39-35 

21-05 

38-80 

3. 

3905 

20-12 

38-29 

4. 

34-78 

22-96 

42-51 

6. 

39-57 

18-23 

37-10 

Si 

2-30  =  99-12  Eastwick. 

1-90  =  101-10  Magce. 

2-85=100-81  Stevens. 
Pb  <?-.  =  100-25  Scheidauer. 
SiPe  4-23  =  99-13  Smith. 

Breithaupt  obtained  in  repeated  trials  1 9  per  cent,  of  copper.  Smith  in  two  other  incomplete 
analyses  found  sulphur  39-20,  39-30,  and  copper  19*10,  19-00. 

Pyr. — In  the  closed  tube  a  sulphur  sublimate ;  in  the  open,  sulphurous  acid.  B.B.  on  charcoal 
gives  sulphur  fumes  and  fuses  to  a  magnetic  globule.  The  roasted  ore  reacts  for  copper  and 
iron  with  the  fluxes ;  with  soda  on  charcoal  gives  a  globule  of  metallic  iron  with  copper. 

Obs. — From  Barracanao.  Cuba. 


78.  CHALCOPYRITE.    ?  XaXKing  (fr.  Cyprus)  Aristotle.  ?  XnX-c(r«f,  TTuprrijj  pt..  Dioscor.,  ?  Chal- 

citis  pt.,  Pyrites  pt,  Plin.  Pyrites  rerosus  pt.  Pyrites  aureo  colore.  Germ.  Geclkis  o.  Kupfcrkij 
Agric.^  212,  Interpr.,  467,  1546.  Pyrites  pt.  Germ.  Kupferkies,  Gesner,  Foss.,  156.').  Pyritoi 
flavus,  Ohalcopyrites,  HencJcel,  Pyrit,  1725.  Gul  Kopparmalm,  Cuprum  sulphure  et  ferro  min- 
eralisatum,  Chalcopyrites,  Wall,  284,  1747.  Cuivre  jaune,  Pyrite  cuivreuse,  Fr.  Trl.  Wall.,  il 
614,  1753.  Copper  Pyrites.  Pyritous  Copper.  Cuivre  pyritcux  Fr.  Towanite  B.  d:  J/".,  Min., 
182,  1852. 

Tetragonal;  tetrahedral.  /? A  1-^=135°  25';  a  =  0-9S556.  Observed 
planes  :  0 ;  vertical,  /,  i-i.,  i-d ;  octahedral  or  tetrahedral,  |,  J,  J,  1,  |,  2, 
i-%  f -^,  2-i ;  other  planes,  -J-S,  5-5. 


(9  A  ^=145°  8' 
Oa1=125  40 
(?  A  2=109  44 


(9  A  2-^=116° 
6^Af^=124 


54' 
5 


1  A  1,  pyr.,  =  109  53 


2  A  2,  pyr.,  =  96°  33' 

|Af  pyr..  =  10044 

lAl,  t!92,  =  7120ami70  7 


m 
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Cleavage:  2-i  sometimes  distinct;  0,  indistinct.  Twins:  composition- 
face  (1)  1-i,  f.  93,  94 ;  in  93  repeated  parallel  to  4  terminal  edges  of  a  pyramid ; 
also  similar  to  fig.  39,  through  combinations  of  sphenoids ;  (2)  the  plane  1, 


94 


similar  to  f.  50,  also  similar  to  f.  62,  p.  21,  but 
with  the  interpenetrating  tetrahedrons  of  the 
forms  in  fig.  92 ;  also  somewhat  similar  to  fig. 
119,  under  tetrahedrite.  Often  massive  and 
impalpable. 

H.=3-5— 4.  G.=4-l— 4-3.  Lustre  metallic. 
Color  brass-yellow  ;  subject  to  tarnish,  and  often 
iridescent.    Streak  2^reenish-black — a  little  shin- 


mg. 


Opaque. 


Fracture  conchoidal,  uneven. 


1. 

Sayn                    S  35-87 

Cu  34-40 

Fe  30-47 

2. 

Finland                   36-33 

32-20 

30-03 

3. 

Val  Castrucci         35-62 

84-09 

30-29 

4. 

Mt.  Oatini                36-16 

32-79 

'29-75 

5. 

Jemtel'd,  Sweden   33-88 

32-65 

32-77 

6. 

PhenixviUe             36-10 

32-85 

29-93 

7. 

EUenvUle                 36-65 

32-43 

31-25 

Comp. — A  sulphid  of  copper  and  iron,  containing  2  of  cop- 
per, 2  of  iron,  and  4  of  sulphur= Sulphur  34*9,  copper  34*6, 
iron  30-5=1 00.  Formula  ^u  S  +  Fe  S  +  Fe  S'=r2  (i  ^u  +  ^Fe) 
S  +  Fe  S^,  usually  written  -Gu  S  +  Fe^  S^,  the  objection  to 
which  has  already  been  mentioned  (p.  33).  Some  analyses 
give  other  proportions ;  but  probably  from  mixture  with  pyrite. 
These  are  indefinite  mixtures  of  the  two,  and  with  the  increase  of  the  latter  the  color  becomes 
paler. 

This  species,  although  tetragonal,  is  very  closely  isomorphous  with  pyrite,  the  variation  from  the 
cubic  form  being  slight,  the  vertical  axis  being  0-98556  instead  of  1. 

Analyses;  1,  H.  Rose  (Gilb.,  Ixxii.  185);  2,  Hartwall  (Leouh.  Handb.,  646);  3,  4,  E.  Bechi 
(Am..  J.  Sci.,  II.  xiv.  161);  5,  D.  Forbes  (Ed.  K  Phil.  J.,  1.  278);  6,  J.  L.  Smith  (Am.  J.  Sci.,  II. 
XX.  249);  7,  Joy  (Lye.  K  H.  N.  York,  viii.  125): 

quartz  0-27=:  100-01  Rose. 

2-23=100-79  HartwalL 

=100-00  Bechi. 

0-86=99-56  Bechi. 
Mn  tr.,  Si  0-32  =  99-62  Forbes. 
Pb  0-35  =  99-23  Smith. 
"   0-30,  Si  0-20  =  100-83  Joy. 

Traces  of  selenium  have  been  noticed  by  Kersten  in  an  ore  from  Reinsberg  near  Freiberg ;  and 
that  from  Raramelsberg  near  Goslar  must  contain  the  same,  it  being  one  of  the  furnace  products 
(Rammelsberg,  Min.  Chem.,  120).  Thallium  is  also  present  in  some  kinds,  and  more  frequently 
present  in  this  ore  than  in  pyrite. 

Other  analyses  :  Malaguti  and  Durocher  (Ann.  des  M.,  TV.  xvii.  229). 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  and  gives  a  sulphur  sublimate ;  in  other  reactions 
like  cubanite.  Dissolves  in  nitric  acid,  excepting  the  sulphur,  and  forms  a  green  solution ;  am- 
monia in  excess  changes  the  green  color  to  a  deep  blue. 

Obs. — Chalcopyrite  is  the  principal  ore  of  copper  at  the  Cornwall  mines,  and  10,000  to  12,000 
tons  of  pure  copper  are  smelted  annually  from  1 50,000  to  160,000  tons  of  ore.  It  is  there  associated 
with  tin  ore,  galenite,  bornite,  chalcocite,  tetrahedrite,  and  blende.  The  copper  beds  of  Fah- 
lun  in  Sweden,  are  composed  principally  of  this  ore,  which  occurs  in  large  masses,  surrounded 
by  a  coating  of  serpentine,  and  imbedded  in  gneiss.  At  Rammelsberg,  near  Goslar  in  the  Harz, 
it  forms  a  bed  in  argillaceous  schist,  and  is  associated  with  pyrite,  galenite,  blende,  and  minute 
portions  of  silver  and  gold.  The  Kurpriuz  mine  at  Freiberg  affords  well-defined  crystals.  11 
occurs  also  in  the  Bannat,  Hungary,  and  Thuringia ;  in  Scotland  in  Kirkcudbrightshire,  Perth- 
shire and  elsewhere;  in  Tuscany  (analyses  3,  4);  in  South  Australia;  in  fine  crystals  at  Cerro 
Blanco,  near  Copiapo,  OhUi. 

In  Maine,  at  the  Lubec  lead  mines ;  at  Dexter.  In  N.  ffamp.,  at  Franconia,  in  gneiss ;  at 
Unity,  on  the  e.state  of  Jas.  Neal;  AVarren,  on  Davis's  farm;  at  Eaton,  2  m.  N.E  of  Atkins's 
tavern ;  Lyme,  E.  of  E.  Village ;  Haverhill,  etc.  In  Vermont,  at  Stafford,  Corinth,  Waterbury, 
Shrewsbury.  In  Mass.,  at  the  Southampton  lead  mines ;  at  Turner's  falls  on  the  Connecticut, 
near  Deertield,  and  at  Hatfield  and  Sterling.  In  Connecticut,  at  Bristol  and  Middlctown,  some- 
times in  crystals.  In  Neiu  York,  at  the  Ancram  lead  mine ;  five  mUes  from  Rossie,  beyond  De  Long's 
mills  at  the  Rossie  lead  mmes,  in  crystals ;  in  crystals  and  massive  near  Wurtzboro',  Sullivan  Co. ; 
very  large  crystals  and  massive  at  Ellenville,  Ulster  Co.  In  Pennsylvania,  at  PhenixviUe;  at 
Pottstown,  Chester  Go.  (Elizabeth  mine).    In  Maryland,  in  the  Catoctin  mts. ;  between  New* 
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or  Nortli  Carolina,  and  Macculloch  mines),  along  with  spathic  iron  in  a  "qu7rtz  gan^u'Jl  loTc" 
nessee,  30  miles  from  Cleveland,  in  Polk  Co.  (Iliwassee  mines),  with  black  copper  and  pyrites. 

In  Cal,  in  different  mines  along  a  belt  between  Mariposa  Co.  and  Del  Norte  Co.,  on  wfst  Fide 
of,  and  parallel  to,  the  chief  gold  belt ;  occurring  massive  in  Calaveras  Co.,  ut  Union,  Koystotjo 
Empire,  Napoleon,  Campo  Seco,  and  Lancha  Plana  mines,  and  in  crystals  on  Domingo  Creek ;  in 
:Mariposa  Co.,  at  the  La  Victoire  and  Haskell  claims,  and  on  the  Chowchillas  river;  in  Amador 
Co.,  at  the  Newton  mine ;  in  El  Dorado  Co.,  at  the  Cosumnes,  Hope  Valley,  Bunker  lliU,  Ei 
Dorado,  Excelsior  mines ;  in  Plumas  Co.,  at  the  Genesee  and  Cosmopolitan  iniuoa. 

In  Canada,  in  Perth  and  near  Sherbrooke;  extensively  mined  at  Bruce  mines,  on  Lake  Iluroa 

The  Cornwall  chalcopyrite  is  not  a  rich  ofc;  what  is  picked  for  sale  at  lledruth  rarely  yielding 
12,  generally  only  7  or  8,  and  occasionally  but  3  or  4  per  cent,  of  metal.  Its  richness  may  in 
general  be  judged  of  by  the  color;  if  of  a  fine  yellow  hue,  and  readily  yielding  to  the  hammer,  it 
may  bo  considered  a  good  ore;  but  if  hard,  and  pale-yellow,  it  is  poor  from  admixture  w'iili 
pyrite. 

Readily  distinguished  from  pyrite,  which  it  somewhat  resembles,  by  its  inferior  hardness;  it 
may  be  cut  by  the  knife,  while  pyrite  will  strike  fire  with  steel.  The  effects  of  nitric  acid  are  also 
different.  Differs  from  gold  in  being  brittle,  on  which  account  it  cannot  bo  cut  off  in  slices,  like 
the  latter  metal ;  and,  moreover,  gold  is  not  attacked  by  nitric  acid. 

Occury  as  a  furnace  product  near  Goslar. 

Alt, — Changes  on  exposure  with  moisture,  especially  if  heated,  to  a  sulphate.  Malochito, 
covellite,  chrysocolla,  black  copper,  chalcocite,  and  oxyd  of  iron,  are  other  forms  into  which  it  is 
sometimes  altered. 

Named  from  ;^aX(co'f,  brass,  and  pyrites,  by  Henckel,  who  observes  in  his  Pyritology  (1725)  that 
chalcopyrite  is  a  good  distinctive  name  for  the  ore.  Aristotle  calls  the  copper  ore  of  Cyprus 
chalciiis ;  and  Dioscorides  uses  the  same  word;  but  what  ore  was  intended  is  doubtful.  There  is 
no  question  that  copper-pyrites  was  included  by  Greek  and  Latin  authors  under  the  name  pyrites 
(q.  v.,  p.  64). 

79.  BARNHARDTITE,     Genth,  Am.  J.  Sci.,  II.  xix.  17,  1855,  xxvliL  248. 

Compact  massive. 

H.=:3-5.  G. =4-521.  Lustre  metallic.  Color  bronze-yellow.  Streak 
grayish-black,  slightly  shining.  Fracture  conclioidal,  uneven.  r>rittle. 
Tarnishes  easily,  giving  pavonine  tints,  or  becoming  pinclibeck-brown. 

Comp.— 2  eu  S  +  Pe  S-l-Fe  S'=l  chalcopyrite-f  I  chalcocite = Sulphur  30-5,  copper  4S-2,  iron 
21-3.     Analyses:  1-3,  W.  J.  Taylor,  P.  A.  Genth,  and  P.  Keyser  (1.  c);  4,  Genth  (priv.  coutnb,): 

S  Fe.  Cu 

1.  Earnhardt's  Land  29-40        22-23        47 -G 1,  Ag  <r.  Taylor. 

2.  Pioneer  Mills  20-76        22-41         46'G9  Genth. 

3.  "  "  30-50         21-08         48-40  Keyser. 
4!  Bill  Williams'  Fork  28-96        20*44        50-41  Genth. 

In  another  ore  from  Earnhardt's  land,  Taylor  found  G-  c.)  S  32-9,  Fc  28-4,  Cu  40-2,  correspond- 
ing to  8  S+4  Fe+ 2^ -Gu.  .     ...        -„..,  . 
Pyr.,  etc.— B.B.  gives  sulphurous  fumes,  and  fuses  easily  to  a  magnetic  globule.     \N  itii  Dorni 

reactions  for  copper  and  iron.  ,  1    ,     j  t>-  u mi 

Obs,— Occurs  in  N.  Carolina  with  other  copper  ores,  at  Dan  Earnhardts  land,  Pionoer  MUi.^^ 
Phenix  mine,  and  Yanderburg  mine,  in  Cabarrus  Co.;  also  near  Charlotte,  Mecklenburg  Oo.;  ai 
Bill  Williams'  Fork,  in  California,  with  chalcopyrite,  etc.  ^A  x^  ■  r   .^  f-«n. 

It  may  be  a  chalcopyrite,  partly  altered  to  copper-glance  (chalcocite),  as  would  be  mierroa  iroa 
Dr.  Geuth's  later  observations.  ...  ^,  „„,,.     ,  „^^„  ^,\„t,^A  »o 

(A)  IlOMicuLiN  Breithaupt  (B.  H.  Ztg.,  xvii.  385,  424,  1858,  xvm.  60,  321  is  <J^«i{  ";^^^,^ 
the  preceding,  and  may  be  chalcopyrite  partly  altered  to  bornite  Occurs  m  ^'^^.f  "J^  ^^'^^S 
crystals,  but  mostly  massive;  U.4:4-9,  G.  =4-472-4-480  ;  color  more  bron.c-hke  than  m  chul 

copj'rite  ;  streak  black.  _     .„-/,     n  r>    a  ,  n  v^  Qj-Pn*  .9* 

Analysis  by  Richter  (1.  c,  xviii.  321):  S  30-21,  Fe  -25-81,  Cu  43-76  =  3  ^u  S  +  '  Fe  S+J^ 
or  3  €u  S  +  3  Fe  S  +  Fe  S^  corresponding  to  1  of  chalcopyrite,  2  of  clialcoctte,  and  2  of  pyrrfUMe, 
DT  to  1  of  chalcopyrite  and  2  of  bornite.  ,    ^  .  ..,     j     „i^«  „nM  m  nrmr  bv 

Occurs  with  malachite  and  other  copper  ores  at  Plauen  m  Y^f ^""^  ^  •'^^^^  ^7.;,^,,'^'  ou 
Breithaupt,  in  Bavaria,  Duchies  of  Ilesse  and  Nassau,  Sdesia,  the  Harz,  at  Rhcmbrctoobacn 
the  Rhiue,  in  Algeria,  in  Chili  at  K>?.molinos  and  Tocopilla,  and  m  Japan. 
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Dncktownite  is  a  blackish  copper  ore  from  Ducktown,  Tenn.,  named  ])y  Shepard,  -who  foun-i  i» 
it  30*76  iron,  26*04  copper,  with  43 -20  of  undetermined.  G-.  J.  Brush  has  shown  that  it  is  not 
homogeneous,  and  only  a  mixture,  grains  of  pyrite  being  visible  through  the  mass,  and  also  a 
softer  gray  mineral,  which  is  probably  chalcocite.  See  Rep.  on  Mt.  Pisgah  Copper  Mine,  N, 
Haven,  1859,  and  Am.  J.  Sci.,  II.  xxviii.  129,  1859. 

80.  STANNITE.  Geschwefeltes  Zinn  (fr.  Cornwall)  ^?apr.,  Schriften  Nat.  Fr.  Berlin,  Vii.  169^ 
1Y87,  Beitr.,  ii.  257,  1797,  v.  228,  1810.  Zinkies  Wern.,  Bergm.  J.,  1789,  385,  397.  Tin  Pyrites 
Kirw.^  ii.  300,  1796.  Siilphuret  of  Tin;  Bell  Metai  Ore.  Etain  sulfure  Fr.  Stannine  Bevd., 
Tr.,  ii.  416,  1832. 

Prboably  tetragonal,  and  lieraihedral  like  chalcopyrite,  Kenngott. 
Cleavage :  parallel  to  the  faces  of  the  cube  and  dodecahedron  indistinct. 
Commonly  massive,  granular,  and  disseminated. 

H.=r4:.  G.=4-3— 4-522;  4*506,  fr.  Zinnwald,  Kammelsberg.  Lustre 
metallic.  Streak  blackish.  Color  steel-gray  to  iron-black,  the  former 
when  pure ;  sometimes  a  bluish  tarnish  ;  often  yellowish  from  the  presence 
of  chalcopyrite.     Opaque.     Fracture  uneven.     Brittle. 

Oomp. — 2  (6u,  Fe,  Zn)  S  +  Sn  S^,  which,  the  ratio  of  -Gu,  Fe,  Zn,  being  2:1:1,  corresponds 
to,  Sulphur  29'6,  tin  27-2,  copper  29*3,  iron  6*5,  zinc  7*5  =  100.  The  ratio  between  the  sulphur 
of  the  two  terms  is  1  :  1,  as  in  chalcopyrite.  Analyses:  1,  Klaproth  (Breitr.,  v.  228);  2,  Kuder- 
natsch  (Pogg.,  xxxix.  146);  3,  Johnston  (Rep.  G-.  Cornwall,  etc.,  1839);  4,  Mallet  (Am.  J.  Sci.,  II 
xvii.  33) ;  5,  Rammelsberg  (Pogg.,  Ixxxviii.  607) : 

S  Sn  Cu  Fe  Zn 

1.  Wheal  Rock  30*5  26*5  30*0  12*0        --99*0  Klaproth. 

2            "                          29-64  2,5*55  29*39  12*44  1*77,  gangue  1*02  =  99*81  Kud. 

3.  St  Michael's  Mt.       29-929  31*618  23*549  4*791  10*113  =  100  Johnston. 

4.  "                      29-46  26*85  29*18  6*73  7-26,  gaugue  0*16  =  99*64  MaL 

5.  Zinnwald                   29*05  25*65  29*38  6*24  9*68  =  100  Rammelsberg. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  and  gives  a  faint  sublimate ;  in  the  open  tube 
sulphurous  acid,  and  a  sublimate  of  oxyd  of  tin  quite  near  the  assay.  B.B.  on  charcoal  fuses  to  a 
globule,  which  in  O.F.  gives  off  sulphur,  and  coats  the  coal  with  white  oxyd  of  tin ;  the  roasted 
mineral  treated  with  borax  gives  reactions  for  iron  and  copper. 

Decomposed  by  nitric  acid,  affording  a  blue  solution,  with  separation  of  sulphur  and  oxvd  of 
tin. 

Obs. — Formerly  found  at  Wheal  Rock,  Cornwall,  and  at  Carn  Brea,  where  it  constituted  a 
considerable  vein,  and  was  accompanied  by  pyrite,  blende,  and  other  minerals ;  more  recently  in 
considerable  quantity  in  granite  at  St.  Michael's  Mount,  where  it  is  sold  as  an  ore  of  copper;  also 
at  Stenna  Gwynn,  St.  Stevens,  and  at  Wheal  Primrose,  Wheal  Scorrier,  and  occasionally  at  Botal- 
lack  mine,  St.  Just;  also  at  the  Cronebane  mine,  Co.  Wicklow,  in  Ireland;  Zinnwald,  in  the 
Erzgebirge,  with  blende  and  galenite.  It  frequently  has  the  appearance  of  bronze  or  bell  metal^ 
and  hence  the  name  tell-inetal  ore. 

Bl.  LINN.ffi;iTE,  Kobolt  med  Jem  och  Svafelsyra  (fr.  Bastnaes)  G.  Brandt,  Ak.  H.  Stockh.,  119, 
1746.  Kobalt  med  forvswafladt  Jam,  Cobaltum  Ferro  Sulphurate  mineralisatum,  Cronst,  213, 
1758.  Cobaltum  pyriticosum  Linn.,  1768;  de  Born,  Lithoph.,  i.  144,  1772.  Mine  de  Cobalt 
sulfureuse  de  Lisle,  iii.  134,  1783.  Kobalt-(jrlanz  pt.  Wern.,  Kirwan,  etc.  Svafelbunden  Kobolt 
M5inj7er,  Afh.,  iii.  316,  1810.  Kobaltkies  -ETaMSW.,  Handb.,  158,  1813.  Schwefelkobalt.  Sul- 
phuret  of  Cobalt;  Cobalt  Pyrites.  Cobalt  sulfure  Fr.  Koboldino  Beud.,  Tr.,  ii.  417,  1832, 
Linneit  Raid.,  Handb.,  560,  1845.  Kobaltnickelkies  [not  Kobaltkies]  Ramm. ;  Siegenite  (fr 
Miisen)  Dana,  Min.,  687,  1850. 

Isometric.  Figs.  2,  6,  7.  Cleavage :  cubic,  imperfect.  Twins  :  com- 
position-face octahedral.     Also  massive,  granular  to  compact. 

H.  =  5*5.  G.=4'8  — 5.  Lustre  metallic.  Color  pale  steel-gray,  tarnish- 
ing copper-red.     Streak  blackish-gray.    Fracture  uneven  or  subconchoidal. 


SULPfllDS,    ETC.  ^0 

Comp.,  Var.-2  Co  S  +  Co  S'=Sulphur  42-0,  cobalt  580=100;  but  baTing  tho  cobalt  ropboed 
partly  by  nickel  or  copper.  °  k**~<^ 

Var.  1.  GiLpriferous;  Linn^ite  Haid.  (1.  c).  Ore  from  Bastnaes.  The  copper  has  been  attrib- 
uted  to  mixed  chalcopyrite ;  but,  m  view  of  the  composition  of  carrollite  this  is  probably  not 
true  of  all  of  it.  The  name  linnmte,  after  Linnaeus,  was  given  distinctively  by  Uuidiuwr  to  tha 
Bastnaes  mineral  (1.  c).  j  b 

2.  Mccolijerous ;  Nickel-Linnmte  Siegenite  Dana  (1.  c).  Ore  from  Musen,  near  Siepc-n  and 
elsewhere.  The  specimens  from  Musen  afforded  Ramraelsberg,  in  his  recent  analysis  (N'o  51 
14-60  of  nickel;  and  he  shows  that  the  earUer  analyses  are  erroneous,  owing  to  the  fact\hat  a 
method  of  separating  nickel  and  cobalt  completely  was  not  known  when  the  analyses  were  made. 

Analyses.  1,  Hisinger  (Afhandl.,  iii.  319);  2,  Wernekink  (Schw.  J.,  xixix.  306,  and  Leonh, 
ZS.  f.  Miu.,  1826);  3,  Schnabel  (Ranira.,  4th  Siippl,  117);  4,  Ebbhighaus  (ib.);  5,  Rammelsbera 
(J.  pr.  Ch.,  Ixxxvl  340);  6-8,  Genth  (Am.  J.  Sci.,  II.  xxiii.  419): 

S  Co         Ni       Fe        Cu 

1.  Bastnaes  38-50     43-20     3-53     14-40,  gangue  0-33=99-96  Hisinger. 

2.  Musen  42-52     53-35      2-30       0-97  =  98-87  Wernekink. 

3.  "       Sieg.  41-98     22-09     33-64     2-29      =  100  SchnabeL     G.=4-8. 

4.  "       Sieg.  42-30     11-00     42-64    4-69      =100-63  Ebb.     G.  =  5-0. 

5.  "  43-04     40-77     14-60    0-49  =  98-90  Ramm. 

6.  Mineral  Hill,  /S'fe^.     39-70"'^  25-69     29-56     1-96       2-23,  Insol.  0  45  =  99-59  Genth. 

7.  "  Sieg.     41-15  [50-761  3-20       3-68,  Insol.  1-26  =  100  Genth.  [Genth. 

8.  Missouri,  ^Sie^.  41-54     21-34     30-53     3-37     ,  Pb  0-39,  Cu,  Sb  <r.,  Insol.  1-07  =  98-24 

Pyr.,  etc. — The  variety  from  Miisen  gives,  in  the  closed  tube,  a  sulphur  subhraate ;  iu  the 
open  tube,  sulphurous  fumes,  with  a  faint  sublimate  of  arsenous  acid.  B.B,  on  charcoal  gives 
arsenioal  and  sulphurous  odors,  and  fuses  to  a  magnetic  globule.  The  roasted  mineral  givea 
with  the  fluxes  reactions  for  nickel,  cobalt,  and  iron.  Soluble  in  nitric  acid,  with  separation  of 
sulphur. 

Obs. — In  gneiss,  with  chalcopyrite,  at  Bastnaes,  near  Riddarhyttan,  Sweden;  at  Miisen,  near 
Siegen,  in  Prussia,  with  heavy  spar  and  spathic  iron;  at  Siegen  {siegenite),  iu  octahedrons;  at 
Mine  la  Motte,  in  Missouri,  mostly  massive,  sometimes  octahedral  and  cubo-octahedral  crystals; 
and  at  Mineral  Hill,  in  Maryland,  in  a  vein  in  chlorite  slate,  with  chalcopyrite,  bornite,  blende, 
pyrite,  etc. 

Alt.— Occurs  altered  to  yellow  earthy  cobalt  so-called  {gelb  Erdkobali),  which  is  a  mixture  of 
erythrite  and  pitticite. 

82.  CARROLLITE.  Faher,  Am.  J.  ScL,  II.  xiii.  418, 1852. 

Isometric.  Karely  in  octaliedrons.  Massive.  Fracture  subconchoidal 
or  uneven. 

II.=::5-5.  G.=  4-85,  Smith  and  Brusli.  Lustre  metallic.  Color  light 
Bteel-gra}^,  with  a  faint  reddish  hue. 

Comp.-Cu  S  +  Co^  S^ :  or  its  equivalent  Gu  S  +  Co  S  +  Co  S'  (obtained  by  doubling  the  numl)er 
of  atoms),  which  may  be  written  2  (^r  6u  +  ^  Co)  S  +  :-)  Co  S-:  analogous  to  Cuban.     Analyses 
1—3,  Smith  and  Brush  (Am.  J.  Sci.,  II.  xvi.  367) ;  4,  Genth  (ib.,  xxiii.  418): 


S 

Co 

Ni 

Fo 

Cu 

As 

1. 

Patapsco  mino 

41 -9:^ 

37-25 

1-54 

1-26 

17-4S 

</-.  =  '.>9--l6  S.  &  B. 

2. 

40-94 

38-21 

l-5i 

1-55 

17-79 

ir.=  100-03  S.  &  B. 

3. 

(( 

40-99 

37-65 

1-54 

1-40 

19-18 

/r.  =  100-76  S.  <fe  B. 

4. 

(( 

41-71 

38-70 

1-70 

0-46 

17-55, 

quartz  0-07  =  100-19  G 

Faber  obtained  in  an  incorrect  analysis  (I.  c.)  S  27-04,  Co  28-50,  Ni  1-50,  Fe  5-31,  Cu  32-99,  An 
1-81,  silica  2-15  =  99-;^0.  ^  .,,   ,,     «.,,„_ 

Pyr— Like  siegenite,  except  that  the  roasted  mineral  reacts  for  copix^r  w.th  the  A"^*;  . 

Obs.-In  Carroll  Co.,  Maryland,  at  Pato,psco  mine,  near  Fmksburg;  and  also  at  ^p^mgQcl(f 
mine,  associated  and  mixed  with  chalcopyrite  and  chnlcocite. 

This  species  may  prove  to  be  idc.itical  with  the  Bastnaes  Imnaite  or  true  ImnxUeX  on  a  new 
analysis  of  the  latter,  both  being  cupriferous. 


TO 
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B3.  SMALTTm.  ?  Oobaltum  cineraceum  Agric,  459,  1529.  Koboltmalm,  Koboltglantu,  Min 
era  Cobalti  cinerea,  Cobaltum  arsenico  mineralisatum,  pt.  (Cobaltite  here  included),  Wall.,  231 
11  Al.  ?  Cobaltum  Ferro  et  Arsenico  mineralisatum,  Giants-Cobalt  (fr.  Schneeberg),  Cronst.,  212 
1758.  Mine  de  Cobalt  grise  De  Lisle,  Crist.,  333,  1772;  Mine  de  Cobalt  arsenicale  De  Lisle,  iii 
123,  1783.  Weisser  Speisskobold,  Grauer  Speisskobold,  Wern.  Gray  Cobalt  ore  Kirw.,  1796 
Tin-white  oobalt.     Speiskobalt  Eausm.,  Handb.,  155,  1813.     Smaltine  Beud.,  Tr.,  ii.  584,  1852. 


,1, 


2-2, 


Z,  also  an  undetermined  tetrahex- 


Isometric.  Observed  planes  :   0 
ahedron.     Figures  1,  2,  5,  6,  8,  9.     Cleavage  :  octahedral,  distinct.     Cubic, 
in  traces.     Also  massive  and  in  reticulated  and  other  imitative  shapes. 

H.=:5*5  — 6.  G.=:6'4:  to  7*2.  Lustre  metallic.  Color  tin-white,  inclin- 
ing, when  massive,  to  steel-gray,  sometimes  iridescent,  or  grayish  from 
tarnish.     Streak  grayish-black.     Fracture  granular  and  uneven.     Brittle. 

Comp.,  Var. — For  typical  kind  (Co,  Fe,  Ni)  As^=  (if  Co,  Fe,  and  Ni  be  present  in  equal  parts) 
Arsenic  72'1,  cobalt  9-4,  nickel  9*5,  iron  9'0=100.  It  is  probable  that  nickel  is  never  wholly  absent, 
although  not  detected  in  some  of  the  earlier  analyses ;  and  in  some  kinds  it  is  tlie  principal  metal. 
The  varieties  based  on  the  proportions  of  cobalt,  nickel,  and  iron,  are  the  following: 

Yar.  1.   CdbaUic ;  Smaltine.     Contains  little  nickel  or  iron. 

2.  NiccoUferous ;  Chloanthitb  Breith.  (B.  H.  Ztg.,  iv.  1845  ;  Weissnickelkies  pt.,  "Weissnickelerz, 
Arsenik-Nickel,  Germ.;  White  Nickel;  Eammelsbergit  Raid.,  Handb.,  560,  1845;  Chathamite 
Shep.,  Am.  J.  Sci.,  xlvii.  351,  1844).     Contains  much  nickel,  the  cobalt  simetimes  nearly  wanting. 

3.  Ferriferous ;  Safflorite  Breith.  (Grauer  Speiskobold  Wern. ;  Bisenkobalterz  Hausm. ;  Eisen- 
kobaltkies  v.  Kob.).     Contains  over  10  p.  c.  of  iron  with  cobalt,  or  with  cobalt  and  nickel. 

But  the  atomic  proportion  of  arsenic  and  other  elements  often  varies  much  from  the  normal 
above  stated,  and  without  correspondence  with  the  three  groups  just  pointed  out.  These  varia- 
tions lead  to  the  following  groups,  as  distinguished  by  Eammelsberg,  which,  however,  blend  more 
or  less  with  one  another  : 

A.  Composition  E,  As^,  with  R=Co,  Fe,  and  some  ISTi.     Includes  some  of  Nos.  1,  2,  and  3,  above. 

B.  E  As^,  with  E=:Ni.  Fe,  and  some  Co.     Includes  most  chloardhiie,  No.  2.     Anal.  6  to  1 2. 

C.  E  As  +  E  As^     Anal.  13  to  15.     Includes  some  of  Nos.  2  and  3. 

D.  E  As'^+2  E  Asl  Anal.  16  to  21.  Includes  some  of  1  and  2.  In  this  last  the  arsenic  consti- 
tutes 73 — 76  p.  c,  and  the  mineral  approximates  to  Skutlerudite. 

Analyses:  Series  A.  1,  Varrentrapp  (Pogg.,  xlviii.  505);  2,  Hofraann  (Pogg.,  xxv.  485);  3, 
KobeU  (Grundz.  Min.,  300) ;  4,  Klauer  ( Eamm.,  5th  Suppl,  225) ;  5,  Lange  (Eamm.,  Min.  Ch.,  24).— 
Series  B.  6,  Booth  (Am.  J.  Sci.,  xxix.  241);  7,  Eammelsberg  (J.  pr.  Ch.,  Iv.  486);  8,  9,  id.  (1st 
Suppl.,  15);  10,  F.  Marian  (Vogl's  Min.  Joanh.,  158);  11,  C.  U.  Shepard  (Am.  J.  Sci.,  xlvii.  351); 
12,  Genth  (This  Min.,  512,  1854).— Series  C.  13,  Jiickel  (Eose's  Kryst.  Ch.,  53);  14,  Eammels- 
berg  (5th  feuppk,  225);  15,  Salvetal  &  Wertheira  (These,  Paris,  1854,  7  9).— Series  D.  16, 
Stromeyer  (Gel.  Anz.  Gott.,  1817,  72);  17,  Sartorius  (Ann.  Ch.  Pharm.,  Ixvi.  278);  18,  19,  B.  TV 
Bull  (Eose's  Kryst.  Ch.,  52);  20,  Karstedt  (Eamm.,  5th  Suppl,  225);  21,  Marian  (1.  c): 


A. 


Tunaberg 
Schneeberg 


Eiechelsdorf 
Schneeberg 

B.     G.  of  mineral  of  anal.  7,  6*411 


As 
69-46 
70-37 
71-08 
68-73 
73-55 


Co 

23-44 
13-95 

9-44 
16-37 

6-28 


Ni 
1-79 

12-15 
14-49 


6. 

7. 

8. 

9. 
10. 
11. 
12. 


Eiechelsdorf 

Allemont 

Kamsdorf 

Joachimsthal 
Chatham,  Ct. 


72-64 
71-11 
70-34 
70-93 
71-47 
70-00 
70-11 


8  and  9,  6 

3-37  20-74 

18-71 

28-40 

29-50 

21-18 
12-19 

9-44 


Fe 

4.95 

11-71 

18-48 

2-30 

5-20 

•73£ 


Cu 


S  0-90  =  98-75  Yarr. 


1-39,  S  0-66,  Bi  0-01  =  99-88  Hofm. 

ir.     S  tr.,      Bi  1-00  =  100  Kob. 
0-45=100  Klauer. 
,  S  0-27  =  99-79  Lange. 


3-62 
1-35 
3-82 


C.     G.  of  min.  of  anal.  13,  6-84;  14,  6-374. 

13.  Eiechelsdorf  66-02     21-21    

14.  "                        60-42  10-80  25-87 

15.  Schneeberg             58-71  3-01  35-00 


3-25 

6-82 

tr. 

tr. 

2-83 

17-70 

11-85 


11-60 
0-80 
0-80 


10,  6-28— 6-89. 

—  =  100  Booth. 
— ,  S  2-29  =  98-93  Eamm. 

—  =  98-74  Eamm. 
—=100-43  Eamm. 


0-29,  S  0-58  =  99-97  Marian. 

=101-21  Shepard. 

,  8  4-78=100  Gentli. 


1-90,  S  0-49,  Bi  0-04=  101-26  JiickeL 

,  8  2-11  =  100  Eamm. 

,  S  2-80=100-32  Salv.  &  W. 


As 

Co 

Ni 

Fe 

16. 

Riec  helsdorf 

74-21 

20-31 

3-42 

17. 

u 

73-53 

9-17 

14-06 

2-24 

18. 

(( 

76-09 

4-56 

12-25 

6-82 

19. 

Schneeberg 

75-85 

3-32 

12-04 

6-52 

20. 

u 

74-80 

3-79 

12-86 

7-33 

21. 

Joachimsthal 

74-52 

11-72 

1-81 

5-26 
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D.  G.  of  mia.  of  auaL  19,  6-537  ;  21,  6-807. 

Cu 
0-16,  S  0-88=98-98  Strom. 

,  S0-H4  =  99-94  Sartoriua. 

=  99-72  Bull. 

0-94  =  i)8-()7  Bull. 

,  S  0-85=99-63  Karst. 

100,  S  1-81  =  99-72  Marian. 

J.  L.  Smith  found  over  8  p.  c.  of  copper  iu  a  smaltiue  from  Atacama,  his  analysis  aflbrdina 
(Gilliss's  Exped.,  ii.  102)  As  70-85,  Co  24-13,  Ni  l-2;{,  Fe  4-05,  Cu  8-41,  S  0-08  =  10(r75. 

Pyr.,  etc. — In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  whito 
sublimate  of  arsenous  acid,  and  sometimes  traces  of  sulphurous  acid.  B.B.  on  charcoal  gives  an 
arsenical  odor,  and  fuses  to  a  globule,  which,  treated  with  successive  portions  of  borax-glass, 
affords  reactions  for  iron,  cobalt,  and  nickel. 

Obs. — Usually  occurs  in  veins,  accompanying  ores  of  cobalt  or  nickel,  and  ores  of  silver  and 
copper;  also,  in  some  instances,  with  uiccolite  and  arsenopyrite ;  often  having  a  coating  of 
annabergite. 

Occurs  with  silver  and  copper  at  Freiberg,  Annabcrg,  and  particularly  Schneeberg  in  Saxony ; 
at  Joacliimsthal  in  Bohemia,  the  reticulated  varieties  are  frequently  found  imbedded  in  calc  spar, 
and  also  at  Wheal  Sparnon  in  Cornwall;  at  Riechelsdorf  in  Hesse,  in  veins  in  the  copper  srh  -t ; 
at  Tunaberg  iu  Sweden;  Allemont  in  Dauphind;  at  the  silver  mines  of  Trcs  Puntas  and  other  in 
Chili,  but  only  in  small  quantities  Also  in  crystals  at  Mine  La  Motte,  Missouri  See  analyse* 
above  for  the  varieties  at  these  localities. 

At  Chatham,  Conn.,  the  chloanthite  (chathamite)  occurs  in  mica  slate,  associated  generally  with 
arsenopyrite  and  sometimes  with  niccolite. 

This  species  and  the  cobaltite  were  confounded  by  the  mineralogists  of  last  century;  and 
although  riglit  chemical  distinctions  were  early  indicated  by  those  of  Sweden,  doubts  continued 
untd  the  analyses  by  John  and  Stromeyer  in  1811  and  1817.  Rome  de  Lisle  brou^dit  out  and 
figured  correctly  the  crystallographic  distinctions  in  1772  and  1783;  but  the  value  of  his  detor- 
minations  were  not  generally  appreciated. 

Alt. — Occurs  altered  to  erythrite  (arsenate  of  cobalt),  a  change  due  to  the  oxydation  of  the 
arsenic  and  cobalt  on  exposure  to  moisture. 

64.  SKUTTERUDITE.  Tesseral-Kies,  Hartkobaltkies,  Breith.,  Pogg.,  ix.  115,  1827.  Arsenik- 
kobaltkies  Scheerer,  Pogg.,  xlii.  546,  1837.  Hartkobalterz  Hausm.,  Ilandb.,  69,  1847.  Skut- 
terndit  Haid.,  Handb.,  500,  1845.    Modumite  Mcol,  Min.,  457,  1849. 

Isometric.  Observed  planes  0,  /,  1,  2,  |,  2-2,  i-3,  2-f.  Fi^rs.  1,  2,  3,  10. 
Cleavage  :  cubic,  distinct ;  /,  in  traces.     Also  massive  grauulur. 

1L  =  Q.  Gr.  =  6-74:— 6-84:.  Lustre  bright  metallic.  Color  between  tiii- 
wbite  and  pale  lead-graj,  sometimes  iridescent. 

Oomp.— Co  Aa''=Arsenic  792,  cobalt  20-8=100.  Analyses:  1,  Scheerer  (L  a);  !i,  3,  WoUer 
(Pogg.,  xliii.  591): 

1.  Skutterud  As  77-84         Co  20-01        Fe  1-51     S  0-60  =  100-05  Scheerer. 

2.  "  cryst  79-2  18-5  1-3  =  99-0  Wohlor. 

3.  "         mass,  79-0  19-5  1-4=99-9  Wohler. 

Pyr.— Reactions  like  those  of  smaltite,  but  gives  a  more  copious  subhmate  of  metallic  arsenic 

in  the  closed  tube.  ,       , ,     ,.  ^  ;„  r^t.;a»   with 

Obs.-From  Skutterud,  near  Modum,  in  Norway,  in  a  hornblendic  ganprue  in  gneiss,  wiin 
Bphene  and  cobaltite,  and  the  crystals  sometimes  implanted  on  those  ot  cobaitito. 

85.  COBALTITE.  Cobaltum  cum  ferro  sulfurato  et  arsenicato  mineralisatum,  Glants-KoboU 
pt  (fr.  Tunaberg),  Cronst,  213,  1758  Mine  de  Cobalt  blanche  de  LisU,  Crist  J^H  1  -  .2.  Mme 
de  Cobalt  arsenico-sulfureuse  de  Lisle,  Crist.,  iii.  129,  1783.  Glanz-Kobold  mrn.  Ko^w 
Glanz  Germ.  Cobalt  gris  pt.  II.  Glance  Cobalt;  Bright-White  Cobalt  Glanzkobaltkioi 
Glock.,  Grundr.,  1831.     Cobaltine  Beud.,  Tr.  u.  450,  1832. 

Isometric;  pyritol.cdral.     Observed  planes,  as  in  the  annexed  figure; 
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f.  46,  47.     Cleavage:  cubic,  perfect.    Planes  0  striated.     Also  massive^ 

granular  or  compact. 

H.=5-5.  G.=6-6-3.  Lustre  metallic.  Color 
silver- wliite,  inclined  to  red ;  also  steel-gray,  with 
a  violet  tinge,  or  grayisli-black  when  containing 
much  iron.  Streak  grayish-black.  Fracture  un- 
even and  lamellar.     Brittle. 


Comp.,  Var.— Co  S'+Co  As^,  or  Go  (S,  As)'^=Sulphur  19-3, 
arsenic  45*2,  cobalt  35*5  =  100.  The  cobalt  is  sometimes  largely 
replaced  by  irou,  and  sparingly  by  copper. 

Var.  1.   Ordinary.     Contains  little  iron.     Anal,  1 — 6. 

2.  Ferriferous ;  Eerrocobaltite  (Stahlkobalt  Ramm.,  4th  Suppl., 

116,  5th  Suppl.,  148,  1853;  Ferrocobaltine  I>awa,  Miu.,  58,  1854). 

Contains  much  iron  (anal,  t — 9) ;  from  the  Hamberg  mine,  Siegen. 

Analyses:  1,  Stromeyer  (Schw.  J.,  xix.  336);  2,  Schnabel  (Ramm.,  3d  Suppl.,  65):  3,  Huberdt 

(Ramm.,  4th  Suppl,  116);  4,  Patera  (ib.);  5,  Ebbinghaus  (ib.);  6,  7,  SchnabeL  (ib.);  8,  Schnabel 

(ib.,  5th  Suppl,  149);  9,  Heidingsfeld  (ib.): 


S 


As 


Co 


1. 

Skutterud 

20-08 

43-46. 

33-10 

2. 

Siegen 

19-10 

44-75 

29-77 

5. 

Skutterud 

20-25 

42-97 

32-07 

6. 

Siegen,  massive 

19-35 

45-81 

33-71 

7. 

"     plumose 

19-98 

42-53 

8-67 

8. 

«             u 

20-86 

42-94 

8-92 

9. 

U                   (( 

19-08 

43-14 

9-62 

3-23=99-87  Stromeyer. 

6-38  =  100  Schnabel. 

3-42,  quartz  1-63  =  100-34  Ebbinghaus. 

1-63  =  99-99  Schnabel. 
25-98  Sb  2-84=100  Schnabel. 
28-03=100-75  Schnabel. 
24-99,  Sb  1-04,  Cu  2-36,  gangue  0-52=100-75  Heid. 

The  analyses  of  supposed  cobaltite  by  Patera  and  Huberdt  are  given  under  Alloclasite. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  In  the  open  tube,  gives  sulphurous  fumes,  and  a 
crystalliQC  sublimate  of  arsenous  acid.  B.B.  on  charcoal  gives  off  sulphur  and  arsenic,  and  fuses. 
to  a  magnetic  globule ;  with  borax  a  cobalt-blue  color.  Soluble  in  warm  nitric  acid,  separating 
arsenous  acid  and  sulphur. 

Obs.— Occurs  at  Tunaberg,  Riddarhyttan,  and  Hokansbo,  in  Sweden,  in  large,  splendid,  well- 
defined  crystals ;  also  at  Skutterud  in  Norway.  Other  localities  are  at  Querbach  in  Silesia,  Siegen 
in  "Westplialia,  and  Botallack  mine,  near  St.  Just,  in  Cornwall.  The  most  productive  mines  are 
those  of  Vena  in  Sweden,  where  it  occurs  in  mica  slate;  these  mines  were  first  opened  in  1809. 

This  species  and  smaltite  afford  the  greater  part  of  the  smalt  of  commerce.  It  is  also  employed 
in  porcelain  painting. 


86.  GERSDORFFITE.  Nicoolum  Ferro  et  Cobalto  Arsenicatis  et  Sulphuratis  mineralisatum, 
Kupferniclvel,  pt.  (white  yslt.  fr.  Loos),  Or onsi^  218, 1768,  Ak.  H.  Stockh.,  1751,  1754.  [The  species 
later  taken  for  Kupfernickel  and  Cobalt  ore,  until  1818,]  Nickelglanz,  "Weisses  Nickelerz,  P/aff, 
Schw.  J.,  xxii.  260,  1818;  Berz.,  Ak.  H.  Stockh.,  1820.  Sulfo-arseniure  de  nickel  Beud.,  1824. 
Nickelarsenikglanz,  Nickelarsenikkies,  Arseniknickelglanz,  Germ.  Nickel  (fiance.  Disomose 
Beud.,  Tr.,  ii.  418,  1832.  Tombazite  pt.  Breiih.,  J.  pr.  Ch.,  xv.  330,  1838.  Gersdorffit  (fr. 
Scliladming)  pt.  Loioe,  Pogg.,  iv.  503,  1842.     Amoibit  pt.  v.  Kob.,  J.  pr.  Ch.,  xxxiii.  402,  1844. 

Isometric ;  pyritohedral.  Observed  planes  0,  1,  i-2.  Figs.  2,  6,  7,  46. 
Cleavage :  cubic,  rather  perfect.     Also  lamellar  and  granular  massive. 

H.  =  5'5.  G.  =  5-6  — 6*9.  Lustre  metallic.  Color  silver- white — steel- 
gray,  often  tarnished  gray  or  grayish-black.  Streak  grayish-black.  Frac- 
ture uneven. 

Comp.,  Var.— Normal,  Ni  SH  Ni  As^  or  Ni  (S,  As)'= Arsenic  45-5,  sulphur  19-4,  nickel  35-1= 
*100.    But  the  composition  varies  in  atomic  proportions  rather  widely,  and  the  •ipecies  is  not  jet 
ully  understood. 
Var.  1.  NormcL    Having  the  above  composition. 
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2.  Lowe's  gers<hrffite  {^0.  10)  affords  1  [Ni  S^  +  Ni  As^+i  niccolito  (p.  60),  oorruHpondin^  to 
At.  ratio  for  As,  S,  Ni,  3  :  2  :  3.  Lowe  deduced  1:3:  -i,  the  formula  from  wkich  would  diffoi 
only  in  the  last  member  bemg  ^  niccolite.     Anal.  9  falls  in  with  this  formula. 

3.  Von  Kobell's  amoibite  (anal.  17)  afforded  him,  4  As4-:{  S  +  4  Nii=Arsonic  47-4,  sulphur  15-' 
nickel  37-4.  4  As  +  3  S  +  4|  Ni  is  nearer  the  analysis.  The  mineral  occurs  at  Lich'teuberif  in  the 
Fichtelgebirge  in  light  steel-gray  octahedrons,  having  H,=4, 

4.  IL=4.  Pless's  analyses  (N"os.  12-14),  and  also  Bogen's  of  the  ore  of  Siegea  (No.  15)  corro- 
spond  to  2  Ni  S  +  Ni  As^     This  ore  may  be  named  plessite.  ' 

5.  Dobschauite.  Anal.  18  corresponds  to  At.  ratio  for  As,  S,  (Ni,  Fe,  Co)  2  •  1  •  2  a'winfr  the 
formulal  [RS^-hR  As^]  + 2  niccolite.  '  '    '^      ^ 

Analyses:  1,  Berzelius  (1.  c);  2,  Rammelsberg  (Pogg.,  Ixviii.  511);  3,  4,  Schnabol  (Vorh.  Vor. 

5or"      '^"'      ^(^"^      T?.nmm      Min   .fill        (<^\-      rl      ■Rnrrrci-nnnn    (X     r^r.     OU       1.,^,^     0  4<\.      r>      1\\ r .  i»     . 

J. 

Lovv(    ,  ,  .^    ,        ,       ^.,,  ,,  , \ 

(B.  H.  Ztg.,  xxiii.  55);   IG.  Bergemann  (J.  pr.'  Oh.,  Ixxix.  412);  17,  v.  Koboll  (J.  pr 'ch.,'xxx.u! 
402);  18,  Zerjau  (Anz.  Ak.  Wien,  1866,  173): 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
■  9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


Loos,  Sweden 
Harzgerode,  Gr.  5*65 
Miisen,  ci'yst. 
Ems,  massive 

'*     cryst. 
Kamsdorf 
Lobenstein 

Prakendorf 

Schladming,  G-ersdorff. 
"  G.  6-7— 6-9 
"    cryst.,  G.  6-64 


Siegen 
Ems,  massive 
AmoiUte,       Gr.  6*08 
Dobschau 


As 

45-37 

44-01 

4602 

38-92 

4502 

48- 

48-02 

46-12 

46-10 

49-83 

42-52 

39-04 

39-88 

39-40 

37-52 

33-25 

45-34'> 

49-73 


*  with  some 


S 

19  34 

18-83 
1894 
17-82 
19-04 
14- 
20-16 
18-96 
16-25 
1413 
14  22 
16-;'.5 
16-U 
16-91 
17-49 
21-51 
14-00 
9-41 

Cu. 


Ni 

29-94 

30-30 

32-66 

35-27 

34-18 

27-= 

31-82 

33-04 

28-75 

26-14 

38-42 

19-59 

27-90 

28-62 

40-97 

22-79 

37-34 

25-83 

^by 


Fo 
4-11 
6-00 
2-38 
4-97 
1-02 
11- 

1-81 

8-70 

9-55 

2-09 

11  13 

14-97 

12-19 

4-19 

16-64 

2-50 

5-20 

loss. 


Co 

0-92^  Si  0  9  =  100-58  Berzchus. 

Sb  0-80  =100  Ramm. 

=100  Sclinabel. 

2-23,  Cu  2-75  =  101-96  SchnabeL 
0-27,  Sb  0-61  =  10014  Bergemann. 

=100  Dobcreiner. 

■  =100  Raiuuielsberg. 


0-GO,  Cu  u-11,  Sb  0-33=100-97  Uoid. 

=  1 00  Lowe. 

=  99-65  Lowe. 


,  quartz  1-87=99-12  Lowe. 

14-12=100-23  Pless. 
0-83  =  99-69  Floss. 
2-88  =  100  Plcss. 

=  100-17  Bogen. 

1-64,  Cu  4-01,  Sb  0-G2  =  100'4G  a 
ir.,  Pb  0-82  =  100  Kobell. 
7-46J  Si  1-63=99-26  Zorjtiu. 
«  with  some  Co. 


Pyr,,  etc.— In  the  closed  tube  decrepitates,  and  gives  a  yellowish-brown  sublimate  of  sulphid 
of  arsenic.  In  the  open  tube  vields  sulphurous  fumes,  and  a  white  sublimate  of  arsenous  acid. 
B.B.  on  charcoal  gives  sulphurous  and  garlic  odors  and  fuses  to  a  globule,  which,  with  borai-?l.i-^s 
gives  at  first  an  iron  reaction,  and,  by  treatment  with  fresh  portions  of  the  flux,  cobalt  aud  m.-k-l 
are  successively  oxvdized. 

Decomposed  by  nitric  acid,  forming  a  green  solution,  with  separation  of  sulphur  and  arsenoua 

Obs.— Occurs  at  Loos  in  Helsingland,  Sweden;  in  the  Albcrtine  mine,  near  Ilarzgarodo  in  tho 
Uarz,  with  chalcopyrite,  galenite,  calcitc,  Huor-spar,  aud  quartz;  at  Schladmmg  m  btyria  ;  K 
dorf  in  Lower  Thuringia;  Haueisen,  near  Lobenstein,  Voigtland;  at  the  quicksilver  mino 
4)  and  at  Pfingstweise  (anal.  5),  near  Ems.    Also  found  as  an  incrustation  of  cubes,  with  plam  >  . 
and  2-2,  on  decomposed  galenite  and  blende,  at  Phcnixville,  Pa. 

87.  ULLMANNITE.  Nickelspies^aserz  (fr.  Siegen)  UUmann{\iis  discov.  in  1303),  Syst-Tab., 
166,  379,  1814.  Nickelspiessglanzerz  Hausm.,  Ilandb.,  192,  1813.  Autimonuickelglanz,  Nick- 
elantimonglanz,  Antimon-Arseniknickelglanz,  Germ.  Nickel  Stibine;  Nickeliferous  Gray  An- 
timony.     Anthnoine  sulfure  nickelifere  K,  1822.     UUmannit  Fruhel,  1843. 

Isometric.      Observed  planes,   6>,   1,   //  f.   r>,  C,  7.     Cleavage:  cubic, 

perfect.     Occurs  also  massive  ;  structure  gniiiular.  T«-f,.- 

lI.  =  5-5-5.    G.  =  6-2-6-51;  G-352-()-50(;,ILirzgerode,Ramm.    Lustre 

metallic.     Color  steel-gray,  inclining  to  silver-white.     Brittle. 

Oomp.-Ni  S^-fNi  (Sb,  As)^  Ramm.,  or  Ni  (S,  Sb,  A8)'=(ar8onic  exduded)  Nickd  2n 
antimony  572,  sulphur  15-1  =  100.    The  arsenic  is  sometimes  wanting,  aa  lo  anaL  3,  4.   Auaijn^ 
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1,  Klaproth  (Beitr.,  vi.  329);  2,  Ullmann  (Syst.  tab.  Uebers.,  394);  3,  4,  H.  Rose  (Pogg.,  xv.  588) 
5,  Rammelsberg  (Pogg.,  Ixiv.  189): 

As  Sb  S  Ni 

1.  Freusberg  11-75         4'7-75         15-25         25-25  =  100  Klaproth. 

2.  Siegeu  9-94        47-56         16-40         26-10  =  100  Ullmann. 

3.  "  55-76         15-98         27-36  =  99-10  H.  Rose. 

4.  "  51-47         15-55         28-04=98-06  H.  Rose. 

5.  Harzgerode  2-65         50-84         17*38         29-43,  Fe  1-83  =  102-13  Ramm. 

Pyr.,  etc. — In  the  closed  tube  gives  a  faint  white  sublimate.  In  the  open  tube  sulphurous 
and  autimonous  fumes,  the  latter  condensing  on  the  walls  of  the  tube  as  a  white  non-volatile 
sublimate.  B.B,  on  charcoal  fuses  to  a  globule,  boils,  and  emits  antimonous  vapors,  which  coaj 
the  coal  white  ;  treated  with  borax-glass  reacts  lilse  gersdorffite.     Some  varieties  contain  arsenic. 

Decomposed  by  nitric  acid,  forming  a  green  solution,  with  separation  of  sulphur  and  antimonoua 
acid. 

Obs. — Occurs  in  the  Duchy  of  Nassau,  in  the  mines  of  Freusburg,  with  galenite  and  chalcopy- 
rite ;  in  Siegen,  Prussia ;  at  Harzgerode  and  Lobenstein. 

Rammelsberg  calls  an  ore  from  the  Harz  hournonii-nickzlglanz.  It  occurs  in  cubes ;  H.=4-5. 
G.  =  5-C;i5 — 5-706.     Analysis  (Pogg.,  Ixxvii.  254): 

As  Sb  S  m  Co  Pb  Cu  Fe 

28-00         19-53         16-86         27-04         1*60         513         1-33         051  =  100 

It  comes  from  Wolfsberg  in  the  Harz. 

88.  CORYNITS,    Korynit  v.  Zepharovich,  Ber.  Ak.  Wien,  li.  117,  1865. 

Isometric.    In  octahedrons,  with  convex  faces.    Also  in  globular  groups. 

II.=4:-5-5.  G.  =  5-994:;  5-95-6-029,  v.  Z.  Lustre  metallic.  Color 
silver-white,  inclined  to  steel-graj  on  fresh  fracture ;  streak  black.  Opaque. 
Fracture  uneven. 

Oomp. — Ni  S'^-fNi  (As,  Sb)'',  or  like  uUmannite,  and  differing  in  that  the  arsenic  present 
exceeds  in  amount  the  antimony.     Analysis:  v.  Payer  (1.  c.) : 

As  Sb  S  Ni  Fe 

37-83  13-45  17-19  28-86  l-98  =  99-3l 

Pyr.,  etc. — In  the  open  tube  affords  sulphurous  acid  and  a  crystalhne  white  sublimate.  In 
the  mattrass  also  finally  a  narrow  yellowish-red  and  a  broader  yellow  zone.  B.B.  on  charcoal 
fuses  easily  at  surface,  yielding  fumes  of  sulphurous  acid  and  antimony.  With  borax-glasa 
reactions  of  iron,  cobalt,  and  finally  nickel,  with  an  arsenical  odor. 

Obs. — From  Olsa,  in  Carinthia,  with  bournonite ;  crystals  about  2|-  mm.  through. 

Named  from  Kopovri,  a  club. 

89.  LAURITB.    Laurit  Wohler,  Ann.  Ch.  Pharm.,  cxxxix.  116. 

Isometric.  In  small  octahedrons,  with  faces  of  the  cube,  and  2-2,  i-2. 
Cleavage:  octahedral  distinct. 

H.  above  7.  G.=6'99,  v.  Waltershausen.  Lustre  metallic,  bright. 
Color  dark  iron-black  ;  powder  dark-gray.     Bi'ittle. 

Comp. — Sulphid  of  osmium  and  ruthenium.  Perhaps  1 2  Ru''  S'  +  Os  S^  or  Ru  S'*  [  +  -J^  Ru*  Os] 
s=Sulphur  32-12,  Ru  62-88,  Os  5-00=100.     Analysis:  Wohler  (1.  c): 

S  31-79  [Os  3-03]  Ru  65-18  =  100 

The  osmium  was  determined  by  the  loss,  and  the  ruthenium  was  not  wholly  pure  from  it,  the 
Rmount  used  for  analysis  having  been  but  0-3145  grain. 

Pyr.,  etc. — Heated  it  decrepitates.  B.B.  infusible,  giving  first  sulphurous  and  then  osmic  acid 
fumes.     Not  acted  upon  by  aqua  regia,  or  by  heating  with  bisulphate  of  potash. 

Obs. — From  the  platinum  washings  of  Borneo.  Found  among  fine-grained  platinum  which 
had  been  brought  from  Borneo. 
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90.  MARCASITE.  Not  Marchasite  [=Cryst.  Pyrito]  Arab.,  Agric,  154r, ;  Jfmckd,  \VG-  WalL 
]747;  Cronst.,m8;  Linn.,  1768;  de  Lisle,  1783.  ?  Pyritos  arj,'Gnteo  colore,  (7erm.  Was'sorkioi 
o.  Weisscrkles,  Agric.  Interpr.,  477,  1546;  Porruin  jecoris  colore,  Germ.  Leborerz,  pt.  Agrie^ 
ib.,  469.  Vattenkies  [=Wasserkies]  pt.,  Pyrites  fuscus  pt.,  P.  aquosus  pt.,  WaU.,  2V2  '747 
Swafwelkies  pt.  CronsL,  184,  1758.  Pyrites  lamcllosus  Born.,  Litliopli.,  ii.  10(5,'  1772  P. 
aquosus?  id.,  107.  Pyrites  rhomboidales  pt.  de  Lisle,  Crist.,  1772,  iii.  242,  17S3.  Pyrites 
lamelleuse  en  cretes  de  coq  [  =  Cockscomb  Pyrites]  Ford.,  Cat.,  1772;  de  lJc,  Crist.,  iii.  2.'.2, 
1783.  Pyrites  fuscus  lamellosus  Wall,  ii.  134,  1778.  Straiilkies,  Leberkics  [  =  Radiatod 
Pyrites,  Hepatic  Pyrites]  pt,  Wern.,  Bergm.  J.,  178'.).  Fer  sulfure  var.  radie  //.,  Tr,  1801, 
Brongn.,  Tr.,  1807.  Wasserkiea  (Dichter  o.  Leberkies,  Strahlkies,  Haarkics  pt.)  Ifwism!, 
Handb.,  149,  1813.  Per  sulfure  blanc  pt.  //.  White  Pyrites  Aikin,  Min.,  181 L  Per  sulfuri 
prismatique  rhoraboidale  Bourn.,  Cat.,  801,  1817.  Prismatic  Iron  Pyrites  James.,  iii.  297,  1820. 
Kammkies,  Speerkies,  Zellkies  pt.,  Germ.  Cocksco;nb,  Spear,  and  Cellular  Pyrites.  Markasit 
Haid.,  Handb.,  467,  561,  1845. 

Orthorliombic.     /A  I=10Q°  6\  0  A  l-zi=122°  2G'  a:h'  c=l-5737 
1-3287. 

1  A  1,  mac,  =  115°  10' 
1  A  1,  brack.,  =  89  6 
1  A  1,  bas.,=126  10 

Cleavage:  7" rather  perfect;  1-Hn  traces.  Twins:  plane 
of  composition  7,  sometimes  consisting  of  five  individuals, 
united  by  the  acute  lateral  angle  (f.  9^7) ;  also  others  with 
composition  parallel  to  l-^.  Also  globular,  reniform,  and 
other  imitative  shapes — structure  straight  columnar ;  often 
massive,  columnar,  or  granular. 

H.=6-6-5.  G.=4-678-4-847.  Lusti-e  metallic.  Color 
pale  bronze-yellow,  sometimes  inclined  to  green  or  gi'ay. 
Streak  grayish  or  brownish-black.  Fracture  uneven.  Brit- 
tle. ObserTcd  pLincji 


1 


6^  A  1=116°  55' 
0  A  f  z=158  27 
0  A  l-^=130  10 


l-i  A  1-1=64°  52' 
l-i  A  1-2=80  20 
/  A  11-2=126  57 


0 

l-i 

wi 

'***    i 

'  1 

1 

/ 

J- J 

Comp.,  Var. — Fe  S^  like  pyrite. 

The  varieties  that  have  been  recognized  depend  mainly  on  state  of  cryataUization. 

1.  Radiated  {Strahlkies):  Radiated;  also  the  simple  crystals. 

2.  Cockscomb  P.  {Kammkies):  Aggregations  of  Hatteued  crystals  into  crest-uke  forms. 

3.  Spear  P.  {Speerkies) :  Twin  crystals,  with  reentering  angles  a  little  like  the  head  of  a  spoai 
in  form. 

4.  Capillary  {Haarkies) :  In  capillary  crystallizations.  .     ,        ,    .  a  #u«« 

5.  Hepatic  F.  {Leberkies  and  Fyrites  fuscus  pt.):  The  massive  of  dull  colors,  beuig  named  from 
hap,  liver;  but  including,  among  the  older  mineralogists  especially,  brown  spcamens  oi  anj 
pyrite.  altered  more  or  less  to  limonite.  .  ,   ,     «,^«i»oia  nf 

6.  Cellular  F.  {Zellkies):  In  cellular  specimens,  formed  by  the  mcrustation  of  tho  cryauus  oi 
other  minerals  that  have  disappeared;  partly  pyrite.  ,       .   ,     /  ^«.\.  «««♦«!«•  • 

7.  Arsenical:  Nearly  white  in  color  (in  part  kyrosile  Breith.,  and  wetsskupferen) ,  contains  a 

trace  of  arsenic.  _       ,.      /o  »        t    ,^^r,   «'r^•  a. 

Analyses:  1,  Hatohett  (PhU.  Trans.,  325,  1804);  2,  3,  Berzfchus  (Schw.  J.,  hvil  61),  *. 
Scheidliauer  (Pogg.,  Ixiv.  282);  5,  Trapp  (B.  H.  Ztg.,  xnu.  55): 
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Fe  S 

1.  46-4  53-6=100  Hatchett. 

2.  45-66         54-34=100  Berzelius. 

3.  Spear  P.  45*07         52'35,  Mn  0*70,  Si  0-80=99-92  Berzelius. 

4.  Kyrosite  45  60        53-05,  Cu  1-41,  As  0'93=100-99  Sclieidhauer. 

5.  Miinsterthal,  Baden         46-93         61-95  =  98-88  Trapp. 

Pyr. — Like  pyrite.     Yery  liable  to  decomposition ;  more  so  than  pyrite. 

The  kyrosite  Breith.,  called  also  weisskupfererz^  Char.,  1823,  111,  246,  and  arsenid  of  copper,  \i 
from  the  Mine  Briccius,  near  Annaberg.  A  Chilian  weisskupfererz  contains,  according  to  Plattne: 
(Breith.,  in  Pogg,  Iviii.  281),  12*9  p.  c.  of  copper,  besides  iron  and  sulphur,  but  no  arsenic. 
Another  so  called,  from  Schneeberg,  is,  according  to  v.  Kobell  (J.  pr.  Ch.,  Ixxi.  159),  impure 
marcasite.  Weisskupfererz  (alio  called  weisskupfer  and  weisserz)  occurs  as  the  name  of  a  species  in 
all  the  mineralogical  works  of  last  century,  from  lienckel's  Pyrotology,  in  1725,  where  it  is  called 
a  whitish  copper  ore,  and  placed  near  tetrahedrite ;  and  the  light  color,  from  Henckel  down,  is 
attributed  to  the  presence  of  arsenic.  It  has  finally  been  run  out  as  mostly  impure  marcasite ; 
and  the  domeykite  and  related  species  (p.  36)  are  now  the  only  true  white  copper. 

Obs. — The  spear  variety  occurs  abundantly  in  the  plastic  clay  of  the  brown  coal  formation  at 
Littwitz  and  AltsatteU,  near  Carlsbad  in  Bohemia,  and  is  extensively  mined  for  its  sulphur  and 
the  manufacture  of  the  sulphate  of  iron.  The  radiated  variety  occurs  at  the  same  place ;  also  at 
Joachimsthal,  and  in  several  parts  of  Saxony.  The  cockscomb  variety  occurs  with  galenite  and 
fluor-spar  in  Derbyshire ;  crystals  near  Castleton  in  Derbyshire ;  near  Alston  Moor  in  Cumber- 
land; near  Tavistock  in  Devonshire ;  and  radiated  at  East  Wheal  Rose  and  elsewhere  in  Cornwall. 

At  Warwick,  N.  Y.,  it  occurs  in  simple  and  compound  crystals,  in  granite,  with  zircon.  Hustis'a 
farm,  in  Phillipstown,  N.  Y.,  affords  small  crystals,  referred  by  Beck  to  this  species,  occurring  in 
magnesian  limestone.  Massive  fibrous  varieties  abound  throughout  the  mica  slate  of  New  Eng- 
land, particularly  at  Cummington,  Mass.,  where  it  is  associated  with  cummingtonite  and  garnet. 
Occurs  at  Lane's  mine,  in  Monroe,  Conn.,  and  in  the  topaz  and  fluor  vein  in  Trumbull;  also  in 
gneiss  at  East  Haddam  ;  at  Haverhill,  N.  H.,  with  common  pyrite.  In  Canada  in  Neebing.  a  few 
miles  east  of  the  Kamanistiquia.R. 

Marcasite  is  employed  in  the  manufacture  of  sulphur,  sulphuric  acid,  and  sulphate  of  iron, 
though  less  frequently  than  pyrite.    Its  color  is  considerably  paler  than  that  of  ordinary  pyrite. 

The  word  marcasite^  of  Arabic  or  Moorish  origin  (and  variously  used  by  old  writers),  was  the 
name  of  common  crystallized  pyrite  among  miners  and  mineralogists  in  later  centuries,  uutU  near 
the  close  of  the  last.     It  was  first  given  to  this  species  by  Haidiuger  in  1845. 

The  species  is  probably  recognized  by  Agricola  under  the  name  wasserkies  and  lebererz ;  and 
also  under  the  same  by  Cronstedt ;  and  it  is  Wasserkies  of  Hausmann  in  both  editions  of  his  great 
work.  This  name,  wasserkies  (pyrites  aquosus,  as  Cronstedt  translates  it),  is  little  applicable; 
yet  may  have  arisen  from  the  greater  tendency  of  the  mineral  to  become  moist  and  alter  to  vitriol 
ihan  pyrite — if  it  be  not  an  early  corruption,  as  Agricola  seems  to  think  (see  above),  of  Weisserkies 
(white  iron  pyrites).  It  appears  to  have  been  used  also  for  easily  decomposable  pyrite ;  and 
pyrrhotiie  was  also  included  under  its  other  name,  pyrites  fuscus.  The  rhombic  crystallization  is 
mentioned  by  de  Lisle  ;  but  Hauy  long  afterward  considered  it  only  an  irregularity  of  common  iron 
pyrites.  Marcasite  is  made  by  Breithaupt  (J.  pr.  Ch.,  iv.  257,  1835)  a  generic  name  for  the 
various  species  of  pyrites. 

LoNCHiDiTE  Breit.  &  Plattn.,  Pogg.,  Lxxvii.  135  (Kausimkies,  Br.  Char.,  254,  1832),  This  mineral 
appears  to  be  a  mixture  of  marcasite  and  mispickel.  Breithaupt  gives  for  it  the  angles  104°  20' 
for  /A  I^  and  100°  36'  for  the  brachydome.  H.  =  6-5.  Gr.=4-925 — 5.  Color  tin-white,  sometimes 
greenish  or  grayish;  streak  black.  Analysis  by  Plattner  (loc.  cit.),  S  49-61,  As  4-40,  ¥&  44*23, 
Co  0-35,  Cu  0-75,  Pb  0-20  =  99-54,  equivalent  to  24  of  marcasite  (Fo  S')  and  1  of  Pe  As-.  From 
Freiberg,  Schneeberg,  and  Cornwall. 

Alt. — Limonito  and  pyrite  occur  as  pseudomorphs  after  marcasite. 

91.  LOLLINGITE.  Prismatic  Arsenical  Pyrites  (communic.  by  Mohs)  pt.  Jameson^  iii.  272, 
1820.  Axotomer  Arsenik-Kies  pt.  Mohs,  Grundr.,  525,  1823.  Arsenikalkies,  Arsenikeisen, 
Arseneisen,  pt.,  Germ.  Leucopyrite  pt.  Shep.,  Min.,  ii.  9,  1835.  Arsenosiderit  pt.  Glock., 
Grundr.,  321,  1839.  Mohsine  pt.  Cliapman,  1843.  Lollingit  pt.  Eaid.,  Handb.,  559,  1845. 
Satersbergit  Kenng.,  Min  ,  111,  1853.     Leucopyrite  Dana,  Min.,  1868. 

Orthorhombic.     Form  like  that  of  arsenopyrite,  and  probably  the  same 
iu  angles  with  that  of  lollingite.     Also  massive. 
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As 

S 

1. 

Fossiim,  Norway 

70-09 

1-33 

2. 

i<              (1 

10-22 

1-28 

3. 

Schladming 

72-18 

0-70 

4. 

Breitenbruun 

69-85 

1-10 

5. 

Aiidreasberg 

70-59 

1-65 

H.— 5— 5*5.      G.=6-8— 8'71;    6-80  from   Andreasberg,   Illin'r  •    y-o^* 
from  Fossum,   Sclieerer;   7*28  from  Ereitenl)rinin,  J^elmcke;    8-GT-8-T1 
from  Schladming,  Weidenbuscli.     Lustre  metallic.     Color  between  silver- 
wbite  and  steel-gray.     Streak  grayish-black.     Fractiii-e  uneven,     lirittle. 

Comp,— FeAs'=Arsenic72-8,  iron27-2=100;  or  (Fe,  Ni,  Co)  As".  Analyses;  1  2  Soheeror 
(Pogg.,  xhx.  530,  1.  153);  3,  Weidenbuscli  (Rose's  Kryst.  Ch.,  54);  4,  Bohncka  (Pojn?  xcviii 
187);  5,  lUing  (ZS.  nat.  Ver.  Halle,  1854,  339):  '       ^.     t  V     gg.,  xcvm 

Fe 

27-89  =  98-81  Schcorer. 
28-14=99-64  Schecrer. 
26-48  =  99';5()  Weid. 
27-41,  Sb  1-05  =  99  41  Belmcke. 
28-67  =  100-91  Illing. 

Pyr,— In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  lube  a  white  8ul> 
limate  of  arsenous  acid,  with  traces  of  sulphurous  fumes.  B.B.  on  charcoal  gives  the  o<lor  of 
arsenic;  in  O.F.  a  white  coating  of  arsenous  acid,  and  in  R.F.  a  magnetic  globule.  With  the 
fluxes  the  roasted  mineral  reacts  only  for  iron. 

Obs, — Occurs  with  copper  nickel  at  Schladn)ing;  at  Ehrenfriedersdorf,  in  Saxony;  at  Siiters 
berg,  near  Fossum,  in  Norway. 

A  crystal  of  arsenical  iron,  weighing  two  or  three  ounces,  was  found  in  Bedford  Co ,  Penn.,  but 
it  is  not  known  under  what  circumstances ;  and  in  Randolph  Co.,  N.  C,  a  mass  of  nearly  two 
pounds  weight.  Whether  these  were  leucopyrite  or  lolingite  is  uncertain.  Also  found  at  Paris, 
Maine. 

The  name  leucopyrite  is  derived  from  Xeu^Jj,  white^  and  pyrites;  it  was  given  bv  Shcpard  in 
1835. 

92.  RAMMELSBERGITE.    Weissnickelkies  Hoffm.,  Pogg.,  xv.  491,  1829.    Raramelabergil* 
Dana,  Min.,  61,  1854.    [Not  Rammelsbergite  (Syn.  of  Chloanthite)  Haid.,  Handb.,  1845.] 

Orthorhombic  ;  I^  7=123°— 124°  ? 

H.=:5-25-5-75.  G.  =  7-099-7-188  Breith.  Slightly  ductile.  Otherwise 
like  the  preceding. 

Comp.— Ni  As',  hke  chloanthite = Arsenic  71-7,  nickel  28-3=100.  Analysis:  1,  Hoffmann 
;Lc.): 

As  Ni  Bi  Cu  S 

Schneeberg        71-30        28-14        2-19        1-50        0-14=102-27 

Pyr.-— In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  other  reactions  the  same  aa 
j    with  niccolite  (p.  60).  i     •         ♦  • 

I        Obs.— Occurs  at  Schneeberg  and  at  Riechelsdorf.     It  was  first  separated  from  the  isometnc 
D     white  nickel  by  Breithaupt. 

\  33.  LEUCOPYRITE.  Syn.  same  as  for  LSlltngite  (p.  76),  with  also  Glanzarscnikkics  Breitti. 
J.  pr.  Ch  ,  iv.  260,  261. 1835.  Mohsine  pt.  Chapman,  Pract.  Min.,  138,  1843.  Lollingii  pt  IhUL 
1845.     Geierite  (fr.  Geyer)  Breith.,  B.  H.  Ztg.,  xxv.  167,  1806.     LOllingito  Dana,  Min.,  1868. 

97A  Orthorhombic.     Form  like  that  of  mispickel,  M  A  1-1= 

122°  Kose,  122°  20'  Breith.    Cleavage  :  rather  pcrtlvt  in  one 

direction.     Also  massive.  „ 

H^5_5.5,  G.  =  6-2-743  ;  0-240  from  Geyer;  .00- 
7-228  from  Keichenstein.  In  other  phy.^ical  charactere  likt' 
leucopyrite. 

Comp.-Fe  As  +  Fe  As'=Ar9enic  66-8,  iron  332  =  100.      Analyse.:    1. 


Kryst.  Chem, 


.,  64);  4,  Behncke  (Pogg.,  icviiL  187);  5,  llofmann  (Pogg..  xr.  485>. 
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As 

S 

1. 

Reichenstein 

63-14 

1-63 

2. 

!( 

65-88 

1-11 

3. 

(( 

65-61 

1-09 

4. 

Geyer 

58-94 

6-01 

5. 

Reichenstein 

65-99 

1-94 

Fe 

30-24,  gangue  3-55=98-56  Meyer. 

32-35  =  100  Kareten. 

31-51,  gangue  1-04=99-25  "Weid. 

32-92,  bb  1-37  =  99-30  B. 

28-06,'  gangue  2-17=9816  Hofmann. 

The  last  analysis  affords  a  composition  intermediate  between  those  of  leucopyrite  and  lolingita 
The  4th  is  between  this  species  and  mispickel,  and  has  been  called  geyerite.  It  is  tin-white,  with 
black  streak.     G.  =  6*321 — 6-24G  Behncke,  6  550  Breith. 

Pyr. — Same  as  for  leucopyrite. 

Obs, — At  Reichenstein  in  Silesia,  in  serpentine,  with  arsenopyrite ;  at  G-eyer  in  Saxony,  in 
crystals,  having  distinctly  the  form  of  arsenopyrite,  and  massive,  mixed  with  quartz ;  at  Lohng, 
near  Hutteuberg  in  Carinthia,  in  sideritc,  along  with  bismuth  and  scorodite. 

Named  by  CJiapman  after  Mohs,  by  whom  the  mineral  was  first  described,  and  who  mentiona 
Loling  as  the  first  locality  at  which  it  was  found ;  but  as  mohsite  was  previously  given  to  a  variety 
of  menaceanite,  Haidiuger's  name  is  here  adopted. 

94.  ARSENOPYRITE,  or  MISPICKEL.  ?  Lapis  subrutilus  atque  non  fere  alitor  ac  argenti 
spuma  splendens  et  friabilis.  Germ.  Mistpuckel,  Agric,  Interpr.,  465,  1546.  Pyrites  candidus, 
Wasserkies  pt,  Gesner,  Foss.,  15G5.  Arsenikaliskkies,  Mispickel,  Eenckel^  Pyrit.,  1725. 
Arsenikaliskkies,  Hvit  Kies  (=Pyrites  albus),  Mispickel,  Arsenik-Sten,  Wall,  227,  228,  1747. 
Mispickel,  Pyrite  blanche,  Fr.  irl.  Wall.,  1753.  Arsenikkies  Wern.,  1789,  Rauschgelbkies. 
Fer  arsenical  Fr.  Arsenical  Pyrites.  Dalarnit,  Giftkies,  Glanzarsenikkies,  Breith.,  J.  pr.  Oh., 
iv.  259,  261,  1835.     Arsenopyrite  GlocJc.,  Syn.,  38,  1847. 

Danaite  =  Cobaltic  Mispickel  (fr,  Franconia)  Hayes,  Am.  J.  Sci.,  xxiv,  386,  1833.  Kobaltar- 
senikkies  Germ.  ?  Yermontit  (fr.  U.  S.)  Breith.,  1.  c.  Akontit  (fr.  Sweden)  Breith.,  1,  c.  Thal- 
heimit,  GifLkies,  Breith.,  B.  H.  Ztg.,  xxv.  167,  1866. 

Orthorhombic.  /  A  7=111°  53',  0  A  l-^=119°  37' ;  a:l\  ^=1-7588  : 
1  :  1-4793.  But  /A  /varying  from  111°  to  112°  30',  and  l-i  A  1-z  from 
119°  30'  to  121°  30'.     Observed  planes :  see  f.  98,  99,  100. 


98 


100 


Franconia,  N.  H. 


Franconia,  N.H.,  and  Kent,  N,T. 


Danaite. 


0  A  §-fcl58°  23' 


6>  A  1-5  =  118°  18' 
0  ^  1  =115  12 
(9  A  3  =98  55 
(9  A  3-1=99  37 

Cleavage :  I  rather  distinct 

and  l-l.     j^Jso  columnar,  straight,  and  divergent ;  granular,  or  compact 


O  A  1-2=149  16 
0  A  l-z=130  4 
O  A  3-z=105  40 


1-z  A  1-i,  bas.,=120''  46 
1-*  Al-2,  bas.,=99  52 
^-^^^-^,  ib.,=148  40 
|-zA  Jz,  top, =118  32 


0^  faint  traces.    Twins :  composition-face  7, 


I 
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H.=r5-5-r).    G.  =  G-0-6-4 


lie.    Color  silver-white,  inclining  to  stcel-gra} 
Fracture  uneven.     Brittle. 


6-2G9,  Franconia,  Tvcnngott.    Lustre  metal- 


Streak  dark  grayish-black 


Comp.,  Var.— Fe  S'  +  Fe  As'=Fe  (As,  S)'=  Arsenic  4G-0,  sulphur  19-G,  iron  34-1=100. 
,  of  the  iron  sometimes  replaced  by  cobalt. 

Yar.  1.    Ordinary.     Containing  little  or  no  cobalt. 


Part 


heim  near  Stolberg  in  the  Erzgebirge,  Schlackcnwald,  Cornwall,  with  G.  =  6-155— G-221  {gijlidu 
and  ihalhcimiie,  Breith.).     For  M.  of  Alt.  Sorata,  G.=:G-25r)  D.  Forbes. 

2.  Cobaliic 
S)l     /A 
Tescliemacher ; 
Skutterud, 

cobaltiferous  (Breith.).  The  vermoutite  is  supposed  to  be  from  Vermont  [Franconia  ?] ;  it  gave 
him  /A  /=:111°  38',  and  (t.  =  6'207.  The  akontite  is  from  Hnkansbo  and  Vena,  in  Sweden,  and 
gave  /A  7=110°  29',  with  G-.  =  0-008  and  6-059.  For  D.  from  Mt.  Sorata,  fibrous,  G.  =  t;-04,  granular 
6-86,  D.  Forbes,  The  danaite  was  named  after  J.  Freeman  Dana,  who  first  made  known  the 
Franconia  locality^ 

3.  Niccoliferoibs.     Containing  nickel. 

4.  Argentiferous.  Containing  a  litile  silver,  and  occurring  in  acicular  crystals  ("Weisscrz  pt 
Wern.;  Fer  arsenical  argentifere  H.     From  Braiiusdorf,  in  S.ixony. 

Analyses:  1,  Stromeyer  i  Schw.  J.,  x.  404);  •^,  Chevreul  (Gill.  Ann.,xvii.  84) ;  3,  Thomson  (Ann. 
Lye,  N.  York,  iii.  85);  4,  Baldo(Jahrb.  Min.,  1866,  594);  5.  Weidenbusch  (Rose's  Kryst.Cli.,  56); 
6,  v.  Hauer  (Jahrb.  G.  Reichs  ,  iv.  40r)) ;  7,  Freitag  (Ramm.  Min.  Ch.,  58) ;  8—11,  Behiicko  fPog)?., 
xcviii.  184);  12,  Potyka  (Pogg.,  cvii.  304);  13,  D.  Forbes  (Phil.  Mag.,  IV.  xxix.  6);  14,  Kroeber 
(ib.,  xxix.  8);  15  16,  Winkler  (B.  H.  Ztg.,  xxv.  167);  17,  D.  Forbes  (1.  a);  18,  Scliecrer  (Pojfjr., 
xlii.  546) ;  19,  Wohler  (Pogg.,  xliii.  591) ;  20,  A.  A.  Hayes  (Am.  J.  Sci.,  xxiv.  386) ;  21,  J.  L.  SuiitU 
(GilHs's  Exped.,  ii.  102) ;  22,  D.  Forbes  (1.  c.) : 


As 

S 

Fe 

Co 

1. 

Freiberg 

42-88 

21-08 

3604 

2. 
3. 

u 

43-418 
45-74 

20-132 
19-60 

34-938 
33-98 

(( 

4. 

Orawicza 

43-85 

20  60' 

35-59 

5. 

Reichonsteiu 

45-92 

19-26 

3308 

1 

6. 

Muhlbach 

45-00 

21-36 

33-52 

7. 

Johannisberg 

41-91 

21-14 

36-95 

8. 

Sahla,  Swed. 

42-05 

18-52 

37-65 

) 

9. 

Altenberg,  Sil. 

43-78 

20-25 

34-35 

) 

10. 

Freiberg,  Sax. 

44-83 

20-38 

34-32 



11. 

Landeshuth,  Sil. 

44-02 

19-71 

34-83 

> 

12. 

Sahla 

43-26 

19-13 

34-78 

) 

18. 

Inquisivi 

46-95 

18-12 

34-93 

fr.= 

14. 

Bolivia 

43-68 

16-76 

34-93 

0-09, 

15. 

Thalheim 

44-00 

19-77 

34-02 

~~    ) 

16. 

Ehreufriedersdorf 

44-97 

19-80 

33-75 

103, 

17. 

Mt.  Sorata 

45-46 

19-53 

34-47 

0-44, 

18. 

Skutterud,  Cdbaltif. 

4G-70 

17-34 

2G-;j6 

9-0  Ir 

19. 

u                      u 

47-45 

17-48 

30-91 

4-75  = 

20. 

Franconia,  Danaite 

41-44 

17-84 

32-94 

6-45  = 

21. 

Copiapo 

44-30 

20-25 

30-21 

5-84  = 

22. 

Mt.  Sorata 

42-83 

18-27 

29-22 

311, 

=  100  Stromeyer. 
=  98-488  ChovreuL 
=  99-32  Thomson. 
=  100-04  Baldo. 
gangue  1-97  =  100-23  Weid. 
=  9988  llauer. 
=  1 00  Freitag. 

Sb  1-10  =  99-32  B.     G.  =  5-82. 
Sb  1-05  =  99-43  B.     G.  =  G  042. 
=  99-53  B.     G.  =  6-046. 
Sb  0-92  =  99-54  B.     G.  =  6-067. 
Sb  1-29,  Bi  0  14=98-60  Potyka.  G.=6"005. 
100  D.  Forbes. 

Ni  4-74,  Ag  0-09,  Au  0002,  Sb  <r.  =  100-202 
'     °  Kroeber. 

gangue  0-92  =  08-71  Winkler. 

gangue  0  22=99-86  Winkler. 

Ni  0-03,  Mn  0-14  =  100-07  Forbes. 

=  100-47  Scliecrer. 

=  100-,VJ  Wohler. 

=98-67  Hayes. 

=  100-60  Smith. 

Ni  0-81,  Mn  512,  Bi  0-64  =  100  Forbes. 

Jordan  has  analyzed  arsenopyrite  from  near  Andreasberg  (J.  pr.  Chemx.  436)  and  obtained  A« 
55-00..,  S  8-344,  Fe  36-437,  Ag  0-011  =  99-792,  giving  nearly  the  formula  2  Fo  ^/^;  ^^^nrs^nk^^^^ 
66-7,  sulphur  80,  iron  35-2  =  100.     Jordan  made  out  3  As,  S,  3  Fe,  which  requires  arsenic  .2  J, 

sulphur  7  5  iron  39-6  =  100.  ..-       ,         ,„a  \r,.T  HalU  riL  373) 

Putsch  obtained  from  an  ore  from  the  coal  formation  of  Merseburg  ^^.V";  ""^^,7^^^^^^^ 
As  38-23,  S  21-70,  Fe  3597,  Si  3-27,  Mg,  Ca  <race= 99-17 ;  G.  =  5  36-5b6.  giving  tno  lonn 
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2  Fo  As'' +3  Fe  SI  Analysis  11,  by  Behncke,  corresponds  to  T  Fe,  6  S,  6  As.  The  discrepancy 
in  these  cases  may  be  owing  to  impurities. 

Pyr.,  etc. — In  the  closed  tube  at  first  gives  a  red  sublimate  of  sulphid  of  arsenic,  then  a  black 
lustrous  sublimate  of  metallic  arsenic.  In  the  open  tube  gives  sulphurous  fumes  and  a  white  sub- 
limate of  arsenous  acid.  B.B.  on  charcoal  reacts  like  leucopyrite.  The  varieties  containing  cobalt 
give  a  blue  color  with  borax-glass  when  fused  in  O.F.  with  successive  portions  of  flux  until  all  the 
iron  is  oxydized.  Gives  fire  with  steel,  emitting  an  alliaceous  odor.  Decomposed  by  nitric  acid 
with  separation  of  arsenous  acid  and  sulphur. 

Obs. — Found  principally  in  crystalline  rocks,  and  its  usual  mineral  associates  are  ores  of  silver, 
lead,  and  tin,  pyrite,  chalcopyrite,  and  blende.     Occurs  also  in  serpentine. 

Abundant  at  Freiberg  and  Munzig,  where  it  occurs  in  veins ;  at  Reichenstein  in  Silesia,  in  ser- 
pentine ;  in  beds  at  Breitenbrunn  and  Raschau,  Andreasberg,  and  Joachimsthal ;  at  Tunaberg  in 
Sweden;  at  Skutterud  in  Norway;  at  Wheal  Mawdlin  and  Unanimity,  Cornwall,  and  at  other 
localities  ;  in  Devonshire  at  the  Tamar  mines. 

Tn  New  Hampshire^  in  fine  crystallizations  in  gneiss,  at  Franconia  (danaiie)  associated  with  chal- 
copyrite ;  also  at  Jackson,  and  at  Haverhill.  In  Maine,  at  Blue  Hill,  Corinna ;  Newfield  (Bond's 
mountain),  and  Thomaston  (Owl's  head).  In  Vermont,  at  Brookfield,  Waterbury,  and  Stock- 
bridge.  In  Mass.,  at  Worcester  and  Sterling.  In  Conn.,  at  Chatham,  with  smaltite  and  niccolite , 
at  Monroe  with  wolfram  and  pyrite ;  at  Derby  in  an  old  mine,  associated  with  quartz ;  at  Mine 
Hill,  Roxbury,  in  fine  crystals  with  siderite.  In  Neiu  Jersey,  at  Franklin.  In  N.  York,  massive, 
in  Lewis,  ten  miles  south  of  Keeseville,  Essex  Co.,  with  hornblende ;  in  crystals  and  massive, 
near  Edenville,  on  Hopkins's  farm,  and  elsewhere  in  Orange  Co.,  with  scorodite,  iron  sinter,  and 
thin  scales  of  gypsum;  also  in  fine  crystals  at  two  localities  a  few  rods  apart,"  four  or  five  miles 
north-west  of  Carmel,  near  Brown's  serpentine  quarry  in  Kent,  Putnam  Co.  In  California,  Nevada 
Co.,  Grass  valley,  at  the  Betsey  mine,  and  also  at  Meadow  lake,  with  gold,  the  danaiie  in  crystals 
sometimes  penetrated  by  gold.  In  S.  America,  in  the  San  Baldomero  mine  of  Mt.  Sorata  in  Bolivia, 
both  the  mispickel  and  danaite,  the  former  having  crystallized  out  of  the  latter  and  the  most 
abundant  ore ;  also  both  at  Inquisivi  in  Bolivia ;  also,  niccoliferous  var.,  between  La  Paz  and 
Tungas  in  Bolivia  (anal,  by  Kroeber). 

Alt. — Pseudomorphs  consisting  of  pyrite. 

94A.  Plinian.— Phnian  Breitli.,  Pogg.,  Ixix.  430,  1840,  B.H.  Ztg.,  xxv.  168,  1866.  Yar.  of  Ms- 
pickel  G.  Rose,  Pogg.,  Ixxvi.  84.  Monoclinic,  according  to  Breithaupt,  who  figures  the  planes,  P 
(1-i),  M{i-i),  I,  with  h  between  P  and  I,  and  o  below  /,  in  the  same  zone  with  P,  h,  I.  /A/=61'' 
30^,  Pto  vertical  axis  51°  36' =P  A  it;  PAh=Uij°  0',  MAh=]B4t°  20',  o  A /i- 1 15°  55',  oAi^llI" 
33',  oAif=103°  15',  AA/i=119°0',  Pon  edgeM=161°  12',  if  on  edge  M=  114'  12'.  Cleavage: 
P  and  if  distinct.     Also  massive. 

H.=5-5— 6.  G.=6-272— 6-292,  fr.  St.  Gothard;  6'299— 6-307.  fr.  Ehrcnfried.  Lustre  metallic. 
Color  tin-white ;  streak  black. 

Composition :  Fe  S'^  +  Fe  As'^,  or  Fe  (S,  As)'',  like  arseuopyrite.  Analysis  by  Plattner  (Pogg.,  IxLx. 
430):  As  45-46,  S  20-07,  Fe  34-46=99-99. 

From  Ehrenfriedersdorf  in  crystals,  also  from  St.  Gothard,  according  to  Breithaupt. 

95,  GLAUCODOT.     Glaucodot  Breith.  &  Platin.,  Pogg.,  Ixvii.  127,  1849. 
Ortliorhombic.    I A  1=112°  36' ;  form  like  that  of  arsenopjrite.     Cleav- 
age :  basal  perfect ;  prismatic  less  so.     Also  massive. 

H.  =  5.     G.=:5-975  — 6-003.   Lustre  metallic.   Color 
grayish  tin-white.     Streak  black. 

Comp.— (Co,  Fe)  S''  +  (Co,  Fe)  As^  with  Co  to  Fe  as  2  : 1  (or  Co,  Fe) 
(S,  As)^=Sulphur  19-4,  arsenic 45-5,  cobalt  23-8,  iron  1  l-3=:lu0.  Anal- 
ysis :  Plattner  (1.  c.) : 

As  S         Co»        Fe 

Chili  43-20     20-21     24-77     11-90^  lOO'OS  Plattner. 

"«  With  trace  of  nickel 

Pyr, — In  the  closed  tube  gives  a  faint  sublimate  of  arsenous  acid. 
Tn  the  open  tube  sulphurous  fumes  and  a  sublimate  of  arsenous  acid. 
B.B.  on  charcoal  in  R.F.  gives  off  sulphur  and  arsenic,  fusing  to  a  feebly 
magnetic  globule,  which  is  black  on  the  surface,  but  on  the  fracture  has  a  light  bronze  color  and 
a  metallic  lustre.  Treated  with  borax  in  KF.  until  the  globule  has  a  bright  metallic  surface,  the 
flux  shows  a  strong  reaction  for  iron ;  if  the  remaining  globule  is  treated  with  a  fresh  portion  of 
borax  in  O.F.,  the  flux  becomes  colored  smalt-blue  from  oxydized  cobalt. 

Obs.— Occurs  in  chlorite  slate  with  cobaltite,  in  the  province  of  Huasco,  Chili  The  supposed 
glaucodot  of  Orawicza  is  allodasiie  (p.  81.) 
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96.  PACITE.     Rhombites  PaciteR,  Pazit  (fr.  La  Paz),  Breith.,  B.  H.  Ztg.,  iiv.  167, 1866. 

Orthorliombic.  7a/z=115°  24^  l-ZA  H  over  6>,  119°  56'.  Omirring 
planes  O,  i,  l-^.  Measurements  only  approximative.  Cleavjige  :  /  rather 
indistinct.     Also  massive. 

H.=4-4-5.  G.=6-297-6-303,  Weisbach.  Lustre  metallic.  Color  tin- 
white,  inclining  to  steel-gray  ;  streak  black. 

Oomp.— Fe  S^  +  4  Fe  As'=Arsenic  63-56,  sulphur  6-78,  iron  2966=100.    Analysis  by  Winkler 
(1.  c.): 

As  64-84    S7-01     Fe  24-35     Co  0-13     CuO'll     Bi  0-10    Au,  Ag  0-006    gangue  2-88 =99-426. 

Obs. — From  La  Paz  in  Bolivia,  in  masses  and  thin  plates  in  the  gangue,  with  native  gold  and 
bismuth. 
Named  from  the  locality,  or  its  Latin  signification,  pax,  peace. 

97.  ALLOCLASITE.     Alloklas  Tschermak,  Ber.  Ak.  Wien,  liiL  220,  1866,  Glaucodot  pL 

Breith. 

Orthorliombic.     /a/=106°;  6^A1-z=118°;  1-IA1-I=:58°.     Cleavage: 
0  and  /perfect. 
H.=4:-5.     G.=6*6.     Color  steel-gray.     Streak  nearly  black. 

Comp. — 2  Co  S^'  +  Co  As' +  4  Bi  As,  or  a  compound  related  to  glaucodot  and  eobaltite  +  4  Bi 
As;  or  3  Co  S-l- 3  Co  As +  2  As  S^  Tschermak. 
Analyses:  1,  Hein  (1.  c);  2,  3,  Hubert  &  Patera  (Jahrb.  Min.,  1848,  325): 

S  As        Bi        Au      Fe      Zn        Co        Ni 

1.  Orawicza     16-22     32-69     30-15     0*68     558     2-41     10-17     l-55  =  99-45  Hein. 

2.  "  16-60     37-20     18-40      tr.      4-85    25-60 =10205  Hubert. 

3».        "  19-78.,  43-63 456 3202    =99-99  Patera. 

•  After  subtracting  gold,  silica,  and  bismuth. 

Pyr.,  etc. — B.B.  on  charcoal  gives  arsenic  fumes,  and  a  bismuth  coating.  Fuses  to  a  duD 
globule.     Soluble  in  nitric  acid,  leaving  a  residue  of  gold. 

Obs. — Occurs  at  Orawicza,  Hungary. 

Named  from  aAAoj,  KXau>,  because  its  cleavage  differs  from  that  of  arsenopyrite  and  marcasite, 
which  it  resembles. 

98.  SYLVANITE.  "Weissgolderz  Mllller  v.  Eeichenstein,  Ph.  Arb.  eintr.  Fr.  Wien,  Qu.  3,  48. 
Or  blanc  d'Offenbanya,  ou  graphique,  Aurum  graphicum,  v.  Born,  Cat  de  Raab,  iu  467,  170a 
Prismatisches  weisses  Golderz  v.  Fichtel,  Min.  Bemerk.  Carpathen,  ii.  108,  1791,  Min.,  124,  1794; 
Aurum  bismuticum  Schmeisser,  Min.,  ii.  28,  1795.  Schrifterz  Esmark,  N.  Bergm.  J.,  ii.  10, 179ft 
Wem.,  1800.  Sylvane  graphique  Broch.,  1800.  Tellure  ferrifere  et  aurifere  //.,  1801.  Schrift- 
TeUur  Hausm.,  1813.  Graphic  TeUuriura  AiMn,  1814.  Goldtellur.  Tellure  auro-argontifere 
H.,  1822.  Sylvane  Beud.,lT.,  1832.  Sylvanit  Necker,  Min.,  1835.  Aurotellurite  Z)am»,  Min., 
390,  1837. 

Or  gris  jaunatre  v.  Born,  1.  c,  1790.  Gelberz  Karsten,  Tab.,  56,  1800.  Sylvane  blanc  liroch,, 
1800.  Tellure  aurifere  et  plombifere  pt.  //.,  1801.  Weiss-Sylvanerz  irem.,  1 800,  Ludwifj,  L  55, 
1 803.  Weisstellur  Hausm.,  1813.  Yellow  Tellurium  Aikin,  1814.  Miillerine  Btud.,  Tr.,  ii  641, 
1832.     MiilleritQ. 

Monoclinic,  Kose,  Koksch.  (7=55°  21f ,  /A  7=04°  26'  (?  A  l-?  =  12r 
21' ;  a\h:  c=l'7732  :  1 :  0*889,  Koksch.  Observed  planes  :  O;  vertical,  /, 
i-i,  i-i,  i'^  ;  domes,  — 1-^,  |4,  l-l ;  octahedral,  f  ^,  1-^  1-7. 

Oa^-^=124:°  39y        1^^A/=137°  13'        ^-^Al-i=128°  24' 
(7A— l-^=144  ^-^A^-^  =  151  37         i-iM-i=l'ol    12 

6^Al  =132    26J         ^^Al  =  141    54         i^/ A 1-7=  99   44J 
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1^2  Cleavage :  i-l  distinct.      Twins :  composition 

face  ?*-^,  as  in  the  figure.     Also  massive  ;  imper- 
fectly columnar  to  granular. 

H.  =  l-5-2.  G.=:7-9-8-33;  8-28,  Petz.  Lus- 
tre metallic.  Streak  and  color  pure  steel-gray  to 
silver-white,  and  sometimes  nearly  brass-yellow. 
Fracture  uneven. 

Comp.,  Var.— (Ag,  Au)  Te'^  (if  Ag:Au=l  :1)  Tellurium 
55-8,  gold  28*5,  silver  1 5*7  =  100.  Antimony  sometimes  replaces 
part  of  the  tellurium,  and  lead  part  of  the  other  metals. 

Var.  1,  Sylvanite.  (Schrifterz  Werri.,  etc.,  1st  par.  Syn.)  Con- 
taining little  or  no  lead.  G.=:7*5 — 8-5.  Anal.  1-7.  The  angles 
given  above  are  of  this  variety,  and  are  from  Kokscharof. 

2.  MnUerite.  Gelberz  Karsien,  Weisstellur  Wern.,  etc.,  2d 
par.  Syn.)  Containing  much  lead.  Anal.  8-10.  Haidinger  gives 
the  annexed  figure  and  angles  for 
the  weisstellur,  making  it  different 
in  dimensions  from  the  preceding. 
MaM=105°30',  OAa^rlOS'SO', 
0  Aa=143°  5'.  It  is  from  Nag- 
yag.  G.=7-99-8-33.  The  yel- 
low color  does  not  distinguish  the 
two  varieties,  and  the  propriety 
of  separating  them  is  doubtful. 
Much  of  the  so-caUed  gelberz  (yel- 
low ore)  is  not  mullerite,  as  shown  by  Petz's  analyses. 

Analyses :   1,  Klaproth  (Beitr.,  iii.  16) ;  2,  Berzelius  (Jahresb.,  xiii.  162,  analysis  imperfect) ;  3-9, 
Petz  (Pogg.,  Ivii.  472) ;   10,  Klaproth  (Beitr.,  iii.  20) : 


103. 


a 


n 


Te 


Sb        Au        Ag 


Pb 


1. 

Offenbanya 

60- 

30- 

10- 

=100  Klaproth. 

2. 

(( 

52- 

ir. 

24-0 

11-3 

1-5,  Cu,  Fe,  S,  As  tr.  B 

3. 

"            G.=:8-28 

59-97 

0-58 

26-97 

11-47 

0-2o,  Cu  0-76  =  100  P. 

4. 

(( 

58-81 

0-66 

26-47 

11-31 

2-75=100  Petz. 

6. 

Wliitecryst  G.=8'27 

55-39 

2-50 

24-89 

14-68 

2-54=100  Petz. 

6. 

»'             G.=7-99 

48-40 

8-42 

28-98 

10-69 

3-51  =  100  Petz. 

7. 

Yellow  cry  si.  G.=8-33 

51-52 

5-75 

27-10 

7-47 

8-16  =  100  Petz. 

8. 

"     massive 

44-54 

8-54 

25-31 

10-40 

11-21=100  Petz. 

9. 

((          (( 

49-96 

8-82 

29-62 

2-78 

13-82  =  100  Petz. 

10. 

Miillerite,  Gelberz 

44-75 

26-75 

8-50 

19-50,  S  0-5  =  100  K. 

Pyr.,  etc. — In  the  open  tube  gives  a  white  sublimate,  whicli  near  the  assay  is  gray ;  when 
treated  with  the  blowpipe  flame  the  sublimate  fuses  to  clear  transparent  drops.  B.B.  on  charcoal 
fuses  to  a  dark-gray  globule,  covering  the  coal  with  a  white  coating,  which  treated  in  R.F.  disap- 
pears, giving  a  bluish-green  color  to  the  flame ;  after  long  blowing  a  yellow,  malleable  metallic 
globule  is  obtained.     Most  varieties  give  a  faint  coating  ofoxyd  of  lead  and  antimony  on  charcoal. 

Obs. — Witli  gold,  at  Offenbanya  in  Transylvania,  in  narrow  veins,  which  traverse  porphyry ; 
also  at  Nagyag  in  the  same  country.  In  California,  Calaveras  Co.,  at  the  Melones  and  Stanislaus 
mines. 

Named  from  Transylvania,  the  country  in  which  it  occurs,  and  in  allusion  to  sylvanium,  one  of 
the  names  at  first  proposed  for  the  metal  tellurium.  Called  graphic  because  of  a  resemblance  in 
the  arrangement  of  the  crystals  to  writing  characters. 

For  Kokscharofs  paper  on  cryst.,  see  Bull.  Ac.  St.  Pet.,  ix.  192.  His  b,  c,  a  are  c,  a,  m  of 
Brooke  and  Miller. 


99,  NAGYAGITE.  Aunim  Galena,  Ferro.  et  particulis  volatilibus  mineralisatum,  Scopoli, 
Ann.  Hist.  Nat.,  iii.  107;  v.  Born,  Lithoph.,  i.  68,  1772.  Nagiakererz  Wern.  Bergra.  J.,  1789. 
Or  gris  lamelleux.  v.  Born,  Cat.  de  Raab,  1790.  Blattererz  KarsL,  Tab.,  56,  1800.  Foliated 
Tellurium;  Black  Tellurium.  Elasmose  Beud.,  Tr.,  iL  539,  1832.  Elasmosine  Huoi,  Min.,  I 
186,  1841.     Nagyagite  Haid,,  Handb.,  566,  1845. 
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Tetragonal, 
annexed  figure. 


104 


Ok  l-t=12Y°  3r ;  a=l-298.     Observed  planes  as  in  the 
0  A  1=118°  37^  1  A  1  =  103°  U',   0  A  2-/=lll°  4' 
2-^  A  2-^,  bas.,  =  137°  52'.     Cleava<re:    basal.      Alsc' 
granularly  massive,  particles  of  various  sizes ;  gener- 
ally foliated. 

H.  =  l-l-5.  G.  =  6-85-7-2.  Lustre  metallic, 
splendent.  Streak  and  color  blackish  lead-gray. 
Opaque.     Sectile.     Flexible  in  thin  laminje. 

Comp.— Analyses:  1,  Klaproth  (Beitr.,  iii.  32);  2,  Brandes  (Schw.  J.,  xxxv.  409);  3,  P.  Schon- 
lein  (J.  pr.  Cli.,  Ix.  166);  4,  5,  Folbert  (Verh.  Sieb.  Ver.  Nat.  Hermannstadt,  viii.  99,  and  Kennir 
TTeb.,  1856);  6,  S.  J.  Kappel  (Jahresb.,  1859,  T7o): 

Te  S  Pb  Au  Ag  Cu 

1.  32-2  3-0  540  9-0  0*5    '     1-3  =  100  Klaproth. 

2.  31-96  3-07  55-49  8-44  ir.         1-14=100-10  Braudes. 

3.  30-52  8-07  50-78  9-11  0-53  0-99=100  Schunlein. 

4.  17-22  9-76  6083  584 Sb  369,  Se  <r.  =9734  Folbert 

5.  18-04  9-68  60  27  5-98  Sb  3-86,  So  <;-.  =  97-83  Folbert 

6.  15-11  8-56  6010  12*75  1-82  Se  166=100  Kappel. 

Schoulein  found  in  other  trials,  Pb  51-01,  5106,  Te  26  67,  S  9-62,  1059;  and  Petz  obtained 
(Pogg.,  Ivii.  478),  854,  7*81,  6-48  per  cent,  of  gold.  Schoulein'a  and  Folbert's  analyses  (3-5) 
correspond  to  2  (Pb,  Au)  +  3  (Te,  Sb,  S)  Ramm.  In  Schonlein's,  Te  :  S=l  :  3  nearly;  in  Folbert'a 
Te  +  Sb  :  S=l  :  2.     The  formula  for  the  latter  may  be  written  R  To  +  R  S^ 

Pyr.,  etc. — In  the  open  tube  gives,  near  the  assay,  a  grayish  sublimate  of  antimonate  and 
tellurate,  with  perhaps  some  sulphate  of  lead ;  farther  up  the  tube  tlie  sublimate  consists  of  anli- 
monous  acid,  which  volatihzes  when  treated  with  the  flame,  and  tellurous  acid,  which  at  a  high 
temperature  fuses  into  colorless  drops.  B.B.  on  charcoal  forms  two  coatings :  one  white  and 
volatile,  consisting  of  a  mixture  of  antimonite,  tellurite,  and  sulphate  of  lead;  and  the  other 
yellow,  less  volatile,  of  oxyd  of  lead  quite  near  the  assay.  If  the  mineral  is  treated  for  some  time 
in  O.F.  a  malleable  globule  of  gold  remains;  this  cupelled  with  a  Uttle  assay  lead  assumes  a  pure 
gold  color.     Decomposed  by  nitro-muriatic  acid. 

Obs. — At  Nagyag  and  Offenbanya  in  Transylvania,  iu  foliated  masses  and  crystalline  plates, 
accompanying,  at  the  former  place,  rhodonite,  blende,  and  gold ;  and  at  the  latter,  associated  with 
antimouial  ores.  Folbert  states  that  the  Nagyag  crystals  examined  by  him  were  hexagonal  and 
not  of  the  tetragonal  system,  and  had  G.  =  6-680,  or  not  exceeding  this. 

Berthier  has  analyzed  auothcr  ore  very  similar  to  the  above  in  physical  characters,  consisting 
of  TeUuriura  13*0,  sulphur  11-7,  lead  63-1,  gold  6-7,  antimony  4-5,  copper  rO  =  100;  corrcspondmg 
to  2 IS,  6Te,  4Sb,  ISPb,  2Au,  but  probably  impure  with  sulphuret  of  antimony.  It  is  chilled 
Blatterine  by  Huot,  Min.,  i.  189,  1841. 

(A)  SiLBERPHYLLiNGLANZ  Breitli.  (Schw.  J.,  i.  178,  1828),  occurring  in  gneiss  at  Deutsch-Pilscn, 
Hungary,  appears  to  be  related  to  nagyagite.  Its  color  is  blackish-gray;  structure  foliated  mas- 
sive, it  having  one  perfect  cleavage ;  H.=  l-2;  (t.  =  5-8 — 5-9.  i    j    ♦  i 

According 'to  Plattner  (Probirkunst,  3d  edit.,  421)  the  couctituents  are  antimony  lead,  tel- 
lurium,  gold,  sQver,  and  sulphur— 4-9  p.  c.  of  gold,  0-3  of  silver-tho  sulphur  probably  m  com- 
bination  with  the  antimony  and  lead.  Only  a  trace  of  selenium  was  found,  contrary  to  the  earlier 
determinations  of  Harkort  and  Breithaupt 

100.  COVELLITE.  Freieskben,  Geogn.  Arb.,  iii.  129  (fr.  Sangcrhauscn) ;  Kupfcnndig  nreiih,, 
in  Hofifm.  Min.,  iv.  2,  178,  1817.  Indigo-Copper;  Blue  Copper.  Covclline,  Sulfate  dc  cuivre  da 
Vesuve,  Beud.,  ii.  409,  1832.  Breithauptite  Chapm.,  Min.,  125,  1843.  Cantomte  Praii,  Am.  J. 
Sci.,  n.  xxii.  449,  xxiiu  409. 

Hexagonal.      Observed 
pyramids  1  and  -J-;  basal 
Cleavage:  basal,  very  perfect.    Karely  in  cry 
spheroidal :  surface,  sometimes  crystalline.  .  ,     t     *       *-     ,..« .ia 

H.=l-5-2.   G.  of  crystals=4-590,  4-636,  Zeplmrov.ch.  Lustre  of  or, .  .1. 
eubmetallic,  incliniiia;  to  resinous,  a  little  pearly  on  cleav.ige-lace ;  bUD  e- 


S 

Cu 

1. 

Badenweiler 

32-64 

64-773 

2. 

Vesuvius 

320 

66-0 

3. 

Leogang 

34-30 

64-56 
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sinous  or  dull  when  massive.     Color  indigo-blue  or  darker.     Streak  lead- 
gray  to  black,  shining.     Opaque.     Thin  leaves,  flexible. 

Oomp.—-eu  S^=Cu  S= Sulphur  33*5,  copper  66-5=100.  Analyses:  1,  Walchuer  (Schw.  J^ 
xlix.  158);  2,  Oovelli  (Auu.  Oh.  Phys.,  xxxv.  105);  3,  C.  v.  Hauer  (Ber.  Ak.  Wien,  xii.  22): 

Fe 
0-462,  Pb  1-046 =98-921  Walehner. 

=98-0  Govern. 

1-14=100  Hauer. 

A  Dillenberg  eovellite  aflforded  Grimm  (Jahresb.,  1850,  702)  66-82  bisulphid  of  copper,  3-96: 
pyrite,  18-63  quartz,  and  10*57  ^e  Mn  H. 

Analysis  of  ore  of  Algodon  bay,  Bolivia,  by  v.  Bibra,  in  J.  pr.  Ch.,  xcvi.  202. 

Pyr. — In  the  'closed  tube  gives  a  sublimate  of  sulphur ;  in  the  open  tube  sulphurous  fumes. 
B.B.  on  charcoal  burns  with  a  blue  flame,  emitting  the  odor  of  sulphur,  and  fuses  to  a  globule, 
which  reacts  like  chalcocite. 

Obs. — With  other  copper  ores  near  Badenweiler  at  Leogang  in  Salzburg,  where  it  is  some- 
times in  small  crystals  of  the  form  above  described;  at  Kielce  in  Poland;  Sangerhausen  in: 
Saxony ;  Mansfeld,  Thuringia ;  Vesuvius,  on  lava ;  common  in  Chili ;  at  Algodon  bay  in  Bolivia. , 

Named  after  Covelli,  the  discoverer  of  the  Vesuvian  eovellite,  by  Beudant,  and  without  refer- 
ence to  the  ore  as  previously  described. 

Covellite  is  a  result  of  the  alteration  of  other  ores  of  copper,  and  is  often  mixed  with  chalcocite : 
or  copper-glance,  from  which  it  has  been  derived.     (See  Digenite  and  Oarmenite,  p.  53.) 

(A)  OANTOinTE  is  covellite  from  the  Canton  mine,  G-eorgia,  occurring  in  cubes,  with  a  cubical 
cleavage.  It  is  associated  with  harrisiie  (pseudomorphs  of  chalcocite  after  galenite,  see  p.  53), 
and  is  regarded  by  Genth  as  a  pseudomorph  of  covellite  after  the  harrisite.  Genth  obtained  in 
his  analysis  (1.  c,  xxiii.  417),  S  3276,  Se  trace,  Ag  0-36,  Cu  65-60,  Pb  0-11,  Pe  025,  insoluble  0'16 
=  99-24. 

(B)  Alisonitb  Field. — Alisonite  is  an  indigo-copper,  containing  a  much  larger  proportion  of 
lead  than  the  cantonite ;  but  it  is  probably,  like  that,  a  result  of  the  alteration  of  galenite.  The 
color  is  a  deep  indigo-blue,  tarnishing  on  exposure;  G.  =  6-10;  H.  =  2-5 — 3.  Analyses  by  P 
Field  (1,  Am.  J.  Sci.,  II.  xxvii.  387 ;  and  2,  J.  Ch.  Soc,  xiv.  160): 

S  Cu  Pb 

1.  1700  53-63  28-25=98-88 

2.  17  69  53-28  2881  =  99-78 

Corresponding  to  3  Ou  S  +  Pb  S=S  17'78,  Cu  53-34,  Pb  28-88.    It  occurs  at  "  Mina  Grande  "  neaii 
Coquimbo,  Chili,  associated  with  cerussite,  malachite,  and  vanadate  of  lead  and  copper. 


3.  SULPHAHSENITES,  SULPHAISTTIMOKITES,  SULPHO- 

BISMUTHITES.* 

The  species  here  included  are  arranged  according  to  the  amount  of  the  basic  metal  (lead,  silveri 
copper,  iron),  beginning  with  those  in  which  the  proportion  is  the  smallest.     Several  of  the! 
Bpeciea  require  more  investigation  : 

101.  Chalcostibite,  III. 

102.  Emplectite,  III. 

103.  Chiviatite,  III. 

*  In  the  table  of  species  the  system  of  crystallization  is  indicated  by  Roman  numerals 

L  Isometric  System,  IV.  Monoclinic  System. 

II.  Tetragonal  SystenL  V.  Triclinic  System. 

IIL  Orthorhorabic  System.  VI.  Hexagonal  System. 


R 

S:  A 

R:S  +  A 

F 

1 
1 

4:  2 
4:  2 
5^  :  3 

1  :  6 
1  :  6 

€uS  +  Sb^S' 
€uS  +  Bi^S' 
?(^u,  Pb)S  +  fBi'^S» 

» 
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R 

:S:  A 

R:  S  +  A 

F 

1 
1 
1 

4:  2 

4:  2 

:  4:  2 

1  :6 
1  :6 

1  :6 

FeS  +  Sb'S* 
PbS  +  As'S' 
PbS  +  Sb'S' 

1 

4:  2 

1  :6 

AgS  +  Sb'S» 

1 
?1 
1 
1. 

1 
1: 

1:1 
f:l 
f  :l 

1  :  5 

1:4^ 
1:3^ 
1  :  3^ 
1  :  3^ 
1  :  3 

PbS  +  Sb'S'  +  iPbS 
H'uS  +  As'S' 
2(Pb,  Ag)S  +  Sl)'S» 
2(Pb.  Fe)S  +  Sb-^* 
2  Pb  S  +  As'S* 
HPb,  Ag)S  +  Sb'3» 

1 
1 

1 
1 

1 
1 
1 

1 

2:^ 
:2:^ 

2:| 
2:| 
2:^ 
2:^ 
2:| 
:2:^ 

1  :  2^ 
l:2:t 
1:25 
1:2^ 
1:2^ 
l:2| 
1  :2^ 
l:2i 

3  AgS  +  Sb^S' 

3  AgS  +  As'^S' 

3  (eu,  Pb)  S  +  SbV 

3(eu,  Ag,  FOS  +  Sl'S* 

3  <ru  S  +  Bi''S' 

3PbS  +  Sb-S* 

3  PbS  +  (Bi,  Sb)-.S» 

3(eu,  Pb)S+bi''S' 

1 

:i:| 

l:2i 

4(eu,Ag,  ng)S  +  (Sb,  Aij'gf 

104.  Berthierite,  III. 

105.  Sartorite,  III. 

106.  ZiNKENITE,  III. 

107.  JOUDANITE,  III. 

108.  MlARGYKITE,   IV. 

109.  Plagionite,  IV. 

110.  Binnite,  I. 

111.  Brongniardite,  I. 

112.  Jamesonite,  III. 

113.  Dufrenoysite,  til 

114.  Freieslebenite,  IV. 

115.  Pyrostilpnite,  IV. 

116.  RlTTINGERITE,  IV. 

117.  Pyrargyrite,  VI. 

118.  Proustite,  VI. 

119.  BOURXONITE,  III. 

120.  Stylotypite,  III. 

121.  WiTTICHENITE,  IIL 

122.  BODLAI^GERITE,  IIL 

123.  KOBELLITE,   III. 

124.  AlKLNITE,  III. 

125.  Tetrahedrite,  I. 

126.  POLYTELITE 

127.  Texnantite,  I. 

128.  Meneghinite,  IT. 

129.  Geocronite,  III. 

130.  Stephanite,  III. 

131.  POLYBASITE,    III. 

132.  Enargite 

133.  Xanthoconite 

Appendix.— 134.  Clayite,  I.  Pb,  Cu,  S,  As,  Sb.     135.  Bolivianitb,  III.  Ag,  S,  Sb. 


l:2i 
l:2i 


f:f 
f:f 


1   .  13.  .  .!L 

1:4:3 


1:U 


4(€u,  Fe)S  +  As'S* 
4PbS  +  Sb-S' 

5PbS  +  (Sb,  As)"^S' 
5  AgS  +  Sb'^S» 

10(Ag,  eu)S  +  (Sb,As)'S* 

SeuS+As'S' 


101.  OHALCOSTIBITE.  Kupferantimonglanz  Zinken,  Pogg.,  xxxv.  357,  ISoS.  Sulphuret 
of  Copper  and  Autimony;  Antiraonial  Copper.  Rosite  Iluot,  Miu.  L  197.  1841.  Chalkostibit 
Glock.,  Sju.,  32,  1847.     Wolfsbergite  McoU,  Min.,  484,  1849. 

Ortliorliombic.  I A  7=101°,  i-2  A  ^-2=138°  12',  i-2  A  t-i=112°  24\  In 
Bmall  aggregated  tabular  prisms  presenting  the  planes  0,  /,  i-2,  i-i.  Cleav- 
age :  i-z,  very  perfect ;   6^,  less  so. 

II._3_4.  G.=:l:-74:8,  II.  Rose;  5-015,  Breith.  Lustre  metallic.  Streak 
black.  Color  between  lead-gray  and  iron-gray.  Opaque.  Fracture  con- 
choidal. 


Comp.— eu  S-f-Sb^S'= Sulphur  25-7,  antimony  48-9,  copper  25-4=100. 
aose  (1.  c);  2,  T.  Richter  (B.  H  Ztg.,  1857,  No.  27): 


Analyses:    1,  H. 


1.  Wolfsberg 

2.  Guadiz 


S 
26-34 
25-29 


Sb 
46-81 
48-30 


Cu 

24-46 
25-36 


Fo  Pb 

1-39        0-50  =  99-5G  Rose. 
l-.^S       .=  100-18  iliclit«r. 


The  iron  is  supposed  to  exist  as  pyrite,  and  the  lead  as  featlicr  ore.  q,,i,]imat«  of 

Pyr.,  etc-In  the  closed  tube  decrepitates  at  first,  and  then  fuses,  ^'"^'^l^l^ZlJ^^^^^ 
Bulp^id'of  antimony,  which  on  cooling  is  dark  red  ;  ^^^^<^J^,^  ^:^  X^^^i 
tuouous  fumffs,  the  latter  forming  a  white  sublimate.    B.B.  on  ^^^''rcoaMuscs  lu^  ,     _        b 

antimonous  fumes,  coating  the  coal  white;  the  globule  treated  with  borax  roacia  for  iron,  w.ia 
joda  gives  a  globule  of  metallic  copper.  ,        j  ^r  «r.f;mnnr 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  oxyd  ofantunony. 
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Obs. — From  Wolfsberg  in  the  Harz,  in  nests  imbedded  in  quartz ;  and  at  Guadiz,  Spam.  It  if 
usually  covered  with  a  coating  of  pjrite.  Glocker's  name  antedates  Nicoll's.  Bosiie  has  an  earliei 
use. 

102.  EMPLECTITE.  Wismuth-Kupfererz  (fr.  Tannenbaum)  Selb,  Tasch.  Min.,  xi.  441,  451 
1817.  Kupferwismuthglanz  B.  Schneider,  Pogg.,  xc.  166,  1853.  Emplektit  Kenng.,  Min.  Forsch., 
125,  1853.     Tannenite  Dana,  Min.,  "73,  1854.    Hemiehalcit  v.  Koh.,  Gesch.  Min.,  600,  1864. 


Orthorhombic.      I  A  7=92°  20',   0  A  1-1=141°  8^      In  thin  striated 


Lustre  bright  metallic.     Color  grayish  to  tin-white. 


Oomp.— -Gu  S  +  Bi'^  S^=Sulphur  19-1,  bismuth  62-0,  copper  18-9=100.  Analyses :  R.  Schneider 
(Pogg.,  xc.  166) : 

(I)  Sulphur  18-83        Bismuth  62-16        Copper  18-72=99-11 

"        22-4  "        52-1  "        20-6        Iron  4-1=99-8 

Pyr.,  etc. — In  the  open  tube  gives  sulphurous  fumes.  B.B.  on  charcoal  fuses  easily,  with 
frothing  and  spirting;  treated  with  soda  coats  the  coal  dark-yellow  from  oxyd  of  bismuth,  and 
gives  a  globule  of  copper. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obs. —From  the  mines  of  Tannenbaum,  near  Schwarzenberg,  Saxony;  also  from  Cerro  Blanco 
in  Copiapo,  Chili  (Ann.  d.  M.,  IV.  v.  459). 

On  cryst.,  see  Dauber,  Pogg.,  xcii.  241 ;  Weisbach,  Pogg.,  cxxviii.  435. 

103.  CHIVIATITB.     Chiviatit  Ramm.,  Pogg.,  Ixxxviii.  320. 

Foliated  massive ;  cleavable  in  three  directions  in  one  zone,  one  making 
an  angle  with  the  second  of  153°,  and  with  the  third  of  133°,  Miller. 
G.  =  6'920.     Lustre  metallic.     Color  lead-gray, 

Comp — (€u,  Pb)  S+ 1  Bi'^S'= Sulphur  17-76,  bismuth  62-96,  lead  16-72,  copper  2-56=100 
Analysis  by  Rammelsberg  (L  c.) : 


s 

Bi 

Pb 

Cu 

Fe 

Ag 

insol. 

18-00 

60-95 

16-73 

2-42 

1-02 

ir. 

0-59=99-71 

Pyr. — Same  as  for  aikinite,  Ramm. 

Obs. — From  Chiviato,  in  Peru ;  along  with  pyrite  and  barite.     Resembles  bismuth-glance. 

104.  BERTHIERITE.     Haidingerite  Berthier,  Ann.  Ch.  Phys.,  xxxv.  351,  1827.     Berthieritj 

ffaid.,  Ed.  J.  Sei.,  vii.  353,  1827. 

^  In  elongated  prisms  or  massive ;  a  longitudinal  cleavage  rather  indis 
tinct.     Also  fibrous  massive,  plumose  ;  also  granular. 

H.=2— 3.     G.i=4:— 4*3.     Lustre  metallic,  less  splendent  than  stibnite.  i 
Color  dark  steel-gray,  inclining  to  pinchbeck-brown ;  surface  often  covered 
with  iridescent  spots. 

Comp.— Fe  S+  Sb'  S'=Sulplmr  29-9,  antimony  57-0,  iron  13-1=100.  Analyses:  1,  2,  3,  Ber 
thicr  (Ann.  Ch.  Phys.,  xxxv.  51);  4,  Rammelsberg  (Pogg.,  xl.  153);  5,  Pettko  (Ilaid.  Ber.,  i 
62);  6,  V.  Hauer  (Jahrb.  G.  Reichs.,  iv.  635);  7,  Sackur  (Ramm.,  Min.  Chem.,  988);  8,  Ramm.  (Z3 
&.,  xviii.  244): 

S  Sb  Fe  Zn 

1.  Chazelles  80-3  52*0  160         0-30=98-6  Berthier. 

2.  Martouret  28-81         61-84  9-85      =  It )u  Berthier. 

3.  Anglar  29-18        68-65        12-17     =loO  Berthier 
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4  Braunsdorf 

5.  Arany  Idka 

6.  Brauusdorf 

7.  " 

8.  S.  Antonio,  Cul. 


S 

31-32 
29-27 
30-53 

28-77 
29-12 


Sb 

54-70 

57-88 
59-31 
5G-91 
66-Gl 


Fe  Zn 

1 1  -43         0-74,  Mil  2-54=  100-73  Ramra. 

12-85  =10i»P.;ttko.     G.=4043 

10-16  =:100-7:UIauer. 

10-55  Mn  3-73  =  99-90  Saokur. 

10-09  Mn  3-56=99-38  Rauim. 


AnaL  3-8  correspond  to  the  above  formula. 


No.  l=3FeS  +  2Sb'S''=Sulphur  305,  antimony  51-7,  iron  17-8  =  100. 
No.  2  =  3FeS  +  4Sb''S^=!Sulpliur29-6,  antimouy  GO-0,  iron  10--i  =  10()! 

Pyr.,  etc, — In  the  closed  tube  fuses,  and  gives  a  faint  sublimate  of  sulphur;  with  a  strong 
heat  yields  a  black  sublimate  of  sulphid  of  antiraouv,  which  on  cooling  becomes  brownish-red. 
tin  the  open  tube  gives  off  fumos  of  sulphur  and  antimony,  reacting  like  stibnite.  B.B.  on  char- 
coal gives  off  sulphur  and  antimony  fumes,  coats  the  coal  white,  and  the  antimony  id  expellod- 
leaviug  a  black  magnetic  slag,  which  with  the  fluxes  reacts  for  iron. 

Dissolves  readily  in  muriatic  acid,  giving  out  sulphuretted  hydrogen. 

Obs. — At  Chazelles  and  Martouret  in  Auvergne,  associated  with  quartz,  calcite,  and  pyrite;  in 
the  Vosges,  Commune  of  Lalaye,  containing  about  32  of  Sb  to  18  of  Fe;  at  Anglar  in  La  Creuso; 
also  at  Braunsdorf  ui  Saxony,  and  at  Padstow  in  Cornwall;  at  Arany  Idka  in  Hungary;  at  Real 
San  Antonio,  Lower  Cahfornia,  massive;  near  Fredericton,  N.  Brunswick. 

Yields  antimony,  but  of  inferior  quality. 


irection)  i-i,  ^-l,  ^-^i,  -^-l,  'i  {-h  fj,  ft, 
me  ^-^,  1-i,  ^-i,  |-2,  2-i,  4-i,  i-i ;  1  (large 
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105.  SARTORITE.  Skleroklas  +  Arsenomelan  v.  Waliershausen,  Pogg.,  xciv.  115,  1855,  c.  637. 
Skleroklas  v.  Eaih,  ib.,  cxxii.  380.  Binuit  C  Ileusser,  Pogg.  xciv.  335,  1855,  xcviL  120. 
Dufrenoysite,  pt,  Duf.,  Tr.,  pL  235,  f.  66.  Bead.,  Ann.  d.  M.,  V.  viiL  389,  1855.  Arsenomelan 
Petersen^  Offenb.  Yer.,  vii.  13,  1866.     Sartorite  Dana. 

Orthorhombic.     I A  1=123°  21',  0  A  l-7-=131°  S' ;  a  :  b  :  c=l-US3  :  1  : 
1-8553.     Observed  planes:   0  (broad) ;  in  zone  i-i  (all  narrow,  the  crystals 
elongated  and  channelled  in  tliis  dire-^^"  "^  i  r   i  -    «  -    s  ^  v  i  t   b  t   s  t 
|-^,  l-^,  J-z,  |-z,  ?  5-1,  10-*,  i-l ;  in  zone 
planes),  v.  Kath. 

6>Al=12T°28y,  calc. 
6^  A  1  =  126    40,  meas. 
(?Al-z=130  15,  meas. 
Oa2-i=12S  56. 
lAl,  bracli.,  =  91  22 
lAl,  macrod.,=135  46 
lAl,  bas.,  =  105  3 
1  A  1-1=135  41 
lAl-z=157  53 

Crystals  slender.     Cleavage  :  0  quite  distinct. 

H.=3.      G.=5-393.     Lustre  metallic.      Color  dark  lead-gray ;    Btreak 
reddish-brown.     Opaque.     Brittle. 

Comp.— Pb  S  + As'S''=Sulphur  26  39,  arsenic  3093,  lead  42-68  =  100.    Analyses  :  1,  Waltora- 
hausen  (Pogg.,  xcvii.  124);  2,  3,  Stockar-Escher  (Kenng.  Uob.,  56-57,  176): 


1.  Binnen 

2. 

3.    " 


S 
25-91 
25-30 
25-77 


As 
28-56 
26-33 
26-82 


Pb 
44  56 
46-83 
47-39 


Ag 
0-42 
l-6'2 


Fo 
0-45  =  90-90  Walt 

=:10003  S.-E. 

=99  93S.K. 


Von  Waltershausen  states  that  his  analysis  (No.  1)  was  made  on  striated  '^^^^^f^^  J.^l''^^^ 
it  to  pertain  to  this  species  as  defined  by  v.  Rath  (1.  c).     The  other  two  analyses  by  6locit.r. 
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In  the  lead.  ^  ^^^®®  ^'*^  *^®  <^*^er  analysis,  and  diverge  but  little ' 

oL^l-FrrTS^yn'Sn""^^^^^^  with' d'uSf'-^*  'f T°^.^^  ^^^^^^^  decrepitation, 
is  mapphcable,  and  the  mLral /as  fir^t  a^^^^^  ^^"^*^-   .f^   *^^  ^^^«  Scleroclase 

maybe  appropriately  caUed  SarZite  ^^^°^^°"^  ^^  Sartonus  y.  Waltershausen,  the  species 

106.  ZINKENITE.    Zinkenit  G.  Ease,  Fogg.,  vii.  91,  1826. 
Orthorliombic.     I A  1=120°  Sd'    Ro<:;p  •  190°  ^a'  v^         ^l      rr      -.   . 

au  pjiammai  edge- 165    26      Z  on  lace  of  pyramid =104°  42^      LatP?al 

cTe;;_i2^nrdTs&^^^^^^^^^  ^'^'"^'""^^  <^°'"--'  fib--.  -  -S 

.4rSpa7ue.  ^^Sl-slgtl/urvtr'^"^''-     C°^- -^  streak  steel- 
4r?i;r^^)1t  K^nn^Ztlf  l'»5Tr%t^-^'  .ead35.3=100.    Analyses:  I,  2,  H.  Eose 
1.  Wolfeberg    S  22-58    Sb  44-39    Pb  81-84    Cu  0-42=99-23  Eose. 

t        "  S        ttll         ir''       "^i^'-  Rose 

21  22  43-98  30-84     Ag  012,  Fo  1-46=97-61  K. 

oiyd  of  antimony.  B.B.  on  charcoal  is  alnSp„Hr.lt  l^^t  r  '  /""''?  """^  ^  ™'"*^  sublimate  of 
outer  edge  is  white,  and  near  the  assay  da  ktorw^  volatilized,  giving  a  coating  which  on  the 

Solubll  in  hot  muriatic  acid  wltSntTon  ff  suWiuretwttr  ^•*-  '"."'"'  «'°''"''=^  ""^^-l- 
of  lead  on  coohng.  <=voiuHon  oi  sulphuretted  hydrogen  and  separation  of  chlorid 

three  lines  broad^^SreXe^y  ftia?n1trlrAZo,r'  '""  ""i"*"!  '°"»  ^"^  '^'  °' 
St.  Trudpert  in  the  Schwarzwald  wLed  in  hon^  .^f^  m  i-  f  ^"'"l-  ^"^  '^^'"'  "■'^P'^rte'l  f'om 
mines,  by  G.  Eose.        "'"^^™"'-    '^^™1  "  l^o™"-  of  Mr.  Zinl;cn,  the  director  of  the  Anhalt 

spe^'efflrgrivitf "'°  '"'  '™™°""''  ""'  "^^  "^  distinguished  by  its  superior  hardness  and 
bufsTh-t'^irX^S^^s^L:^^^^^^^^^  -al  Planes, 

'"a  if?™'     ^"'°"'  "•  ''"*■  ^"''-  ''^*-  ''^'-  ^°°°'  "^-'^'  ''''•  P°gg-.  ---  38V,  1864. 

0,T.t:t  H  f-f if  If  i  ?  2l-'3=/f-  "'■  -  '-=>f  «5:l:.-8604.  Observed  pianes:    ; 
^  t,  '  ^    '  ^    »  2-*-   7~-*)  •^-*,  o-i,  b-i:  in  zone  1.  43^i3.aiiiA7-      -oi  ,i     J 

narrow,  except  0;  crystals  hexagonal  ii  general  form.  '  *'  "'  *'  "    '  *'  ''•     ^''"'^^  "^    i 

0A8-»=126°27'  OaJ,M=130°45'  Oa4-116°0'  i 

0Ai..=  134    34  0A1.>=124    68  0A|=144   26i 

pureXk."°'"''°'"""'"*^'''°''"^'^^^^«°-''-''«-"-"''^-    Cleavage:  «■-.  distinct.    Streak     ' 
CoMP. — Undetermined. 
Pyr.,  etc.— Nearly  as  for  sartorite. 

JNamed  alter  Dr.  Jordan  of  Saarbruok,  who  furnished  vom  Eath  with  his  specimens. 

'°f«9f  ^°^rf  ■     ^"™P"^"'^«^<=ho  Eubin-Blende  (fr.  Braunsdorf )  Mohs,   Grundr.,  606, 

itl    ChTafo    333    :!!;V'  ?'•  ,^^P«^«^""-'  Hypargyron-Blende  (fr.  ClausthalX 
me  Kenngottite  (fr.  Pelsobanya)  Haid.,  Ber.  Ak.  Wien,  ixiL  236 

1  2883  . 1 :  0-9991,  Naumann.   Observed  planes  :  0 ;  vertical,  I,  U,  U,  i-% 
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4-4  ;  domes  i-i,  ^%  |-^,  1-i,  f  ^  l\  3-1 ; 
octahedral^  ;  yf  5,  f  f ,  ^"1,  ft ;  ^ii> 
H,  14.  3-1, 1-^,  9-|. 

6>  A  ^-^=131°  46'     6^  A  f  ^=139°  58' 

6>a7=122    16      6^Al-^=:  98    24 

Oh\  =109    16      ^-^Al-^=129  50 

Observed  angles  by  Weisbach,  from 
BraUnsdorf  crystals:  /A 7=104°  36' 
-105°  50';  6>A^^=132°28',134°15', 
127°  11',  131°  35' ;  i^-^  A  1-^=129°  17', 
129°,  49'. 

Crystals  thick  tabular,  or  stout,  or 
short  prismatic,  pyramidal.     Lateral  planes  deeply  striated.     Cleavage: 

^L  1-i  imperfect.  ^      ^  ,      .  ii«      i 

H  _2_2-5      G.=5-2— 5-4;  mostly  5-22-5-24.     Lustre  submetalhc-ada- 

mantine.     Color  iron-black.     Streak  dark  cherry-red.     0]^aque,  oxc(>pt  in 

thin  splinters,  which,  by  transmitted  light,  are  deep  blood-red.     Irueture 

subconchoidal. 

Comp.-Ag  S-fSb^  S^=Sulpliur  21-8,  antimony  41-5,  sQver  36-7  =  100.    Analysis  by  H.  Roea 

(Pogg.,  XV.  469): 

S  21-95         Sb  39.14         Ag  36-40         Cu  I'OS        Fe  0-62=99-l7. 
The  lenngotUte  (1.  c.)  which  Weisbach  refers  here  (Po.%^.,  exxv- 457J^  has  noU,^^^^^^^^ 

Weisbach's  measurements  see  Pogg.,  1.  c  sublimate  of  sulphid  of 

Pyr.,  etc.— In  the  closed  tube  decrepitates,  fuses  easily,  and  /J^J^.^.  f^'"^""' .,.,^Hp  subliinat.'. 
antimony  ;  in  the  open  tube  sulphurous  and  -"timonous  fuuies  U  e  la^^ 
B.B.  on  charcoal  fuses  quietly  with  emission  of  f^^f^^^^'^^^^^p^X^r  If  the  silver  globul.  be  tr.at.d 
after  continued  treatment  in  O.F.  leaves  a  briglit  f  bde  of  s.  ver     ^th^  ^^^^^^        ^,,^^^,  f,,,,j 
with  phosphorus  salt  in  O.F.,  the  green  glass  thus  obtained  sho^^s  traces  i  p 

^^S^^:^Sf  by  nitric  acid,  with  separatic.  of  sulj^ur  and  c.^  of^antimony. 

Obs. — At  Braiinsdorf,  near 
Felsobanya  {kenngottite)  with 
[hypargijrite) ;  Guadalajara  in    , 
also  at  Mohnares,  Mexico,  with  ^^ialbgite.  ^...tains  less  silver  than  some  kindred  orea. 

»^amed  from  ^a'a)r,  less,  apyppor,  silver,  because  it  coutams  less 

109.  PLAGIONITE.     Plagionit  G.  Rose,  Pogg.,  xxviii.  421,  1833 

Moifbclinic.  (7=72°  28^/A7=.85°  f^O^U^ 
158^  9',  Kose  ;  a'.h:G=^  0-37015  :  1  ;  0-8802.  Ob- 
served  planes  as  in  f.  107. 

(9A^-^=107°32' 

1  A  1=142  3 

2  A  2-120  49 


6>  A  1=154°  20' 
6^  A  2=138  52 
0  A -1=149 


Crystals  thick  tabular;  the  plane  0  shining  and 
smooth;  others  striated.  Cleavage:  \PJ^^^;^  ^f 
seldom   affording   smooth    surfaces.      Also  masbive, 

^T=2-5.     G.=5-4.    Lustre  metallic.     Color  Wack- 
ish  lead  2;ray.     Opaque.     Brittle. 


1.  ^ 

rolfsberg 

S  21-53 

Sb  37-94 

2. 

<( 

21-49 

37-53 

3. 

i( 

21-10 

37-84 
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Oomp.— Pb  S  f  Sb'  S'+i  Pb  S=Sulphur  21-3,  antimony  38-2,  lead  40-5.  Analyses :  1,  H.  Roa« 
(Pogg.,  xxviii.  428);  2,  Kudernatscli  (Pogg.,  xxxvii.  588);  3,  Schultz  (Ramm.  Min.  Ch.,  1006): 

Pb  40-52  =  99-99  Rose. 

40-98  =  100  Kudernatsch. 
39-36,  Cu  1-27=99-53  Schultz. 

Pyr. — Same  as  in  zinkenite. 

Obs, — At  Wolfsberg  in  geodes  and  druses  of  crystals  in  massive  plagionite,  or  crystallized  on  ' 
quartz,  and  was  discovered  by  Ziucken.     Named,  in  allusion  to  its  unusually  oblique  crystalliza- 
tion, from  TrXfiyioj,  oUique. 

Taking  the  planes  2,  2,  as  the  lateral  faces  of  the  fundamental  prism,  the  lateral  angle  is  nearly 
the  same  as  in  freieslebenite. 

110.  BINNITE.    Dufrenoysite  v.  Waltershamen,  Pogg.,  xciv.   119,   1855;    0.  ffeusser,  Pogg., 
xciv.  334,  xcvii.  115.     Binnito  Desd,  Ann.  d.  M.,  V.  viii.  389,  1855. 

Isometric.  Figures  3,  14,  and  others :  observed  planes  :  0,  7,  2-2,  with 
1,  f ,  and  6-6,  on  some  crystals.     Cleavage  not  distinct. 

H.=4:'5.  G. =4-477.  Lnstre  metallic.  Color  on  fresh  fracture  black, 
sometimes  brownish  or  greenish.     Streak  cherry-red.     Brittle. 

Oomp, — From  anal.  1,  f -Gu  S  + As'^  8^= Sulphur  29-7,  arsenic  31-1,  copper  39-2  =  100.  Prom 
anal.  2,  -Gu  S  +  ^  As'^S^  or  like  enargite.  Analyses:  1,  Uhrlaub  (Pogg.,  xciv.  117);  2,  Stockar- 
Escher  (Kenng.  Uebers.,  1856-57,  174): 

S  As  Cu  Pb  Ag  Fe 

1.  27-55  30-06  37-74  2-75  1-28  0-82  =  100-15  Uhr. 

2.  32-73  18-98  46-24  1-91  =-99-86  S.-E. 

Pyr. — In  the  closed  tube,  gives  a  sublimate  of  sulphid  of  arsenic ;  in  the  open  tube  a  crystal- 
line sublimate  of  arsenous  acid,  with  sulphurous  fumes.  B.B.  on  charcoal  gives  an  arsenical 
odor  and  a  faint  white  coating,  fuses  with  intumescence  to  a  dull  iron-black,  magnetic  globule, 
which,  according  to  Wiser,  is  surrounded  by  a  coating  of  oxyd  of  zinc.  The  globule  yields  metal- 
lic copper  with  soda. 

Obs. — In  dolomite,  in  the  valley  of  Binueu,  with  realgar,  orpiment,  blende,  pyrite,  sartorite, 
and  dufrenoysite. 

111.  BRONGNIARDITE.     Damour,  Ann.  d.  M.,  lY.  xvi.  227,  1849. 

Isometric.  In  octahedrons  with  truncated  edges  (1, 1),  Damour.  Massive, 
without  cleavage. 

H.  above  3.  G.=5"950.  Lustre  like  that  of  bournonite.  Color  and 
streak  grayish-black. 

Oomp.— Pb  S  + Ag  S  +  Sb'  S',  or  2  (Pb,  Ag)  S  +  Sb'S'=  Sulphur  19-4,  antimony  29-5,  sHver  26-1, 
lead  250=  100.    Analyses:  Damour  (L  c.) : 


S 

Sb 

Ag 

Pb 

Cu 

Fe 

Zn 

1. 

19-38 

29-95 

25-03 

24-74 

0-54 

0-.30 

0-40=100-34. 

2. 

19-21 

29-60 

24-46 

25-05 

0-61 

0-26 

0-32^=99-51. 

3. 

19-14 

29-75 

24-81 

24-94 

0-70 

0-22 

0-37  =  99-93. 

Pyr.,  etc. — In  the  closed  tube  a  feeble  orange  sublimate  with  a  white  one  above ;  in  the  open 
tube  fuses,  affords  an  odor  of  sulphur  and  a  white  sublimate  of  oxyd  of  antimony.  B.B.  on  char- 
coal decrepitates,  fuses  easily,  giving  off  an  odor  of  sulphur  and  white  vapors ;  after  roasting, 
yields  a  globule  of  silver,  with  a  yellow  coating  of  oxyd  of  lead.  Rapidly  attacked  by  concentrated 
nitric  acid, 

Obs. — From  Mexico. 

X12.  JAMESONITE.  Grey  antimony  pt.  Jam.,  Syst.,  iii.  390,  1820.  Axotomous  Antimony- 
Glance  tTam.,  Man.,  285.  Axotomer  Antimon-Glanz  MohSy  Grundr.,  586,  1824.  Jaraesonitfl 
Haid.,  TrL  Mohs's  Min.,  L  451  (iii.  26),  1825. 
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Bleischimmer  Pfaff,  Schw.  J.,  xxvii.  1.     Pfaffite  Uml,  i.  192,  1841. 

Antimonialisk  Fadererz  pt,  Minora  antiraonii  plumoaa  ^i.]  WaXl,  1747;  Foderore*(?enn. 
Mine  d'antimoine  au  plumes  Fr. ;  Feather  ore,  Plumose  Antimonial  Ore,  pt.  (rest  mostly  Stibnite)* 
(hrougU  last  cent.  Antimoiuo  sulfure  capiUaire  pt.  [or  var.  of  Stibnitc]  //.,  Tr..  1801 ;  Haarfor 
niiges  Grauspiessglanzerz  pt.  KarsL,  Tab.,  52,  1800;  Haarf.  Antimonglanz  J/o/«,  1824,  /*o;^ 
1826.  Federerz  of  Wolfsbcrg  //.  Rose,  Po-g.,  xv.  471,  1829;  Bmd.,  Tr.,  ii.  425,  1832.'  Ftder. 
erz,  var.  of  Jamesonite,  v.  Koh.,  Char.,  ii.  175,  1831.  Wolfsbergitc  //tw/.,  Min.,  i.  19:{.  Plumo- 
sit  Haid.^  Handb.,  569,  1845.  Plumites  GhcK  Syn.,  30,  1847.  Ilutcromorphit  /I'amm.,  Pugg., 
Ixxvii.  240,  1849.     Federerz,  var.  of  Jamesonite,  Bamm.,  Min.  Ch.,  71,  1800. 

Orthorliombic.  7  A  7=101°  20'  and  78°  40'.  Observed  planes  /,  i-t. 
Cleavage  basal,  highly  perfect;  /and  i-l  less  perfect.  Usually  in  atncular 
crystals.  Also  fibrous  massive,  parallel  or  divergent;  also*^in  ca])illary 
forms ;  also  amorphous  massive. 

H.  =  2— 3.  G.=5-5-5-8;  5-564,  from  Cornwall,  Ilaidini^'cr;  5-010, 
from  Estreinadura,  Schaifgotsch ;  5*001,  from  Araiiy  Idka,  Liiwe;  5-0788, 
massive,  Kamin. 

Yar. — a,  well  crystallized;  &,  librous  or  columnar,  sometimes  diverging;  c,  capillary,  or  cobweb* 
like  ;  d,  granular  or  compact. 

The  capillary  is  feather  ore  (Federerz  Germ.)  regarded  as  a  species  by  nearly  all  the  min- 
eralogists of  last  century,  but  including  capillary  stibuite;  made  a  variety  of  stibnito  by  v.  Com, 
Karsten,  Haiiy,  Mohs,  Leouhard,  and  other  authors,  until  1829;  and  a  distinct  sjX'cios  again 
by  most  authors  after  the  analysis  by  Rose  in  1829 ;  but  referred  to  jamesonite  by  v,  KobcU  la 
1830,  and  Rammelsberg  in  1860.  An  a)norphous  vanoiy  occurs  with  the  feather  ore  at  W'olfsbcrg 
(anal.  7),  for  which  Rammelsberg  gives  the  hardness  3*0,  and  G.  =  5*0788. 

Comp.— 2  (Pb,  Fe)  S  +  Sb'S'=(if  Fe  ;  Pb=l  :  4)  Sulphur  21-1,  antimony  32-2,  lead  43-7.  iron 
3-0=100.  But  excluding  the  iron  as  sulphid,  Rose  makes  the  formula  'j  Pb  S  -i-Sb-S'=Siilpliur  20-7, 
antimony  34*8,  lead  4*45  =  100.  Von  Zepharovich  sustains  the  first  formula  (Sitz.  Ak.  Wieu, 
1867,  169).  Analyses  5  to  10  of  feather  ore  agree  well  with  the  preceding,  whence  Raminels- 
berg's  reference  to  jamesonite. 

Analyses:  1,  2,  H.  Rose  (Pogg.,  viii.  101);  3,  SchaHgotsch  (Pogg.,  ixxviii.  4<>:i);  4,  A.  Lowe 
(Haid.  Ber.,  i.  62);  5,  H.  Rose  (Pogg.,  xv.  471);  6,  Rammelsberg  (Pogg.,  Ann.,  Ixxvii.  241 :  7, 
Poselger  (lb.,  Ramm.,  Min.  Ch.,  71);  8-10,  C.  Bechi  (Am.  J.  Sci.,  II.  xiv.  60): 


S 

Sb 

Pb 

Fe 

Cu 

Zn 

1. 

Cornwall 

22-15 

34-40 

4<i-75 

2-30 

(.-13 

=99-7.']  Rose. 

2. 

(( 

22-53 

34-90 

38-71 

2-65 

0-19 

0-74  =  9;J-72  Rose. 

3. 

Estremadura 

21-7.8 

32-62 

30-97 

3-t)3 



0-42,  Bi  1-Of.  =  99-43  Sch. 

4. 

Arany  Idka 

18-59 

33-10 

40-82 

2-99 

1-78 

0-35,  Ag  1-48,  Bi  0-22  =  99  33  Lowe. 

5. 

Wolfsberg,/ea//ierore  19-72 

31-04 

46-87 

1  -;50 



0-08  =  9901  Rose. 

6. 

a                            (( 

20'i:i 

[3r9n' 

44-32 

2-93 

0-56 

=100  Ramm. 

7. 

Wolfsberg,  massive 

20-52 

[a  1  -54 

44-0 

'2-91 

1-U3 

=100  Poselger. 

8. 

Tuscany,  cajnl. 

18-39 

:50-19 

47-68 

0-26 

l-ll 

l-(  IS  =  98-71  Bechi. 

9. 

"         acic. 

19-25 

29-24 

49-81 



•i-OO 

0-21  =  100-01  BechL 

10. 

"         capil. 

20-53 

32-16 

43-38 

U-94 

1-25 

1-74=100  BecliL 

Pyr. — Same  as  for  zinkenite  ,     .  ,  .        i     •     ♦    .«*„.,(. i.  «i 

Ohs.— Jamesonite  occurs  principally  in  Cornwall,  associated  with  quartz  and  miuuto  ct7s«J»»  « 

bournonite;  occasionally  also  in  Siberia,  Hungary,  at  Valentia  d'Alcantara  m  bpam  •"•'^  »"J^ 

Its  perfect  cleavage  at  right  angles  with  tlie  vertical  axis  is  sunicient  to  distuiguish  u  Iron.  Ui9 

Bpecies  it  resembles.     Named  after  Prof.  Jameson  of  Edinburgh.       .     ,       .  ,  ,.,,„.„,.i . 

The  feather  ore  occurs  at  Wcilfsborg  in  the  E  istorn  Ilarz ;  also  at  ^}''^''^!'^'^ J"^^^^^^^^^^ 
at  Freiberg  and  Schemnitz;  in  the  Anhalt  at  Pfallenberg  and  Meisoborg;  m  Tuscany,  near  uou 

tino;  at  Chonta  in  Peru.  ,,,         .      „    ,.„   on    i7'.^\  vhiiJi 

Zuudererz,  or  Bergzunderz  [=Tinder  Ore]  of  G.  Lehmann  (Mem.  Xc  Berl  n,  .0    ^ ^-'^^  r*'^ 

is  soft  like  tinder  Snd  dark  dirty  red  in  color,  has  been  referred   o  »^7'"^^'»'^'^"  .f.^^^J  ^  „ 

jamesonite  or  feather  ore  mixed  whh  red  silver  and  arsenopynte.    .^^.^T"  f^J^-l/./^'i^^^^  ^^^ 

analysis  (J.  pr.Ch.,  xxxvi.  40)  S  19-57,  As  12-60,  Sb  16-88,  Pb4 vOh,  Ag^-^S  l:e4  o. U.  trom 

Ajidreasberg  and  Clausthal  in  the  Harz. 
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113.  DUFRENOYSITE.  Dufreuoysite  Damour,' Ann.  Oh.  Phys.,  III.  xiv.  379,  ,1845.  Gott 
hardit  Eamm.,  Berz.  Ch.  Min.,  229,  256,  1847.  Arsenomelan  and  Scleroclabe  pt.  v.  WaUersh. 
Pogg.,  xciv.  115,  1855.  Dufrenoysite  pt.  Descl,  Ann.  d.  M.,  Y.  viii.  389.  Skleroklas  Petersei\ 
OlTenb.  Ver.,  vii.  13,  Jahrb.  Min.,  1867,  203. 


Orthorliombic.     lAJ=d3''  39', 


6>  A  14=121°  30',  a:h:c=l'QSlS:l'. 

O  ;  verti- 


1'0658.     Observed  planes  : 
cal,  TJ  i-i,  i-l ; 


■i-^ 


1-7 


9', 


%i ;  octahedral,  1, 
6>A4-^=142"  34: 


,  1-1,  ^-z, 
^.   OM-i 


■g"  ^?  f  ""^j  -•- 
=  123° 

107°  2',  6>Al  =  il4°5',  0  A  2  =  102°  36', 

1  A  l-^=:141°  20|,  1  A  l-i=138°  15' 

Rath.      Usual   in   thick 

tables. 

massive. 

H.  =  3.  G.=5-549,Damour;  5-5616, 

Lustre  metallic.    Color  blackish  lead-gray  ;  streak 


0  perfect. 


V. 

rectangular 
Also 


Landolt ;  5-569,  v.Rath. 
reddish-brown.     Opaque.     Brittle. 

Oomp.— 2  Pb  S  +  As^S'=Sulpliur   22-10,   arsenic  20*72,  lead  57-18  =  100.     Analyses:  1, 
Daraour  (1.  c.) ;  3,  4,  Landolt  <fe  Berendies  (Dissert,  de  Dufrenoysite,  1864,  Pogg.,  cxxii.  374) : 


2, 


S 


As 


Pb 


Ag 


Fe 


Cu 


1. 

Binnen 

22-49 

20-69 

55-40 

0-21         0-44 

0-31  =  99-54  Damour. 

2. 

u 

22-30 

20-87 

56-61 

0-71         0-32 

0-22=101-03  Damour. 

3. 

u 

23-27 

21-76 

53-62 

0-05         0-30 

=99-0  L.  &  B. 

4. 

a 

2311 

21-35 

52-02 

undd. 

L.  &B. 

Analyses  of  dufrenoysite  have  been  published  by  Uhrlaub  and  Nason  (Pogg.,  c.  537),  and  by 
Stockar  Escher  (Kenng.  Forsch.,  '56,  '57,  176) ;  but  as  they  were  made  witlioutdiscriminating  the 
species,  and  give  intermediate  results,  they  are  not  cited  here  in  detail.  Peterson  has  also  pub- 
lished two  analyses  (1.  c),  and  gives  the  foHowing  hs  the  mean  of  1 7  anal,  by  the  chemists  just 
mentioned  and  himself : 


1. 


S             As            Pb            Ag           Fe        Cu 
24-31         24-25         50-86         0-41 ?     =9983 


Peterson  in  one  analysis  obtained  S  23-22,  A»  25*83,  Pb  50-74,  Ag  0-21 ;  and  in  the  other  S  25-00, 
As  23-93,  Pb  51-32,  Ag  0-12.  He  makes  the  iormula  [2  Pb  S+  As'^S'J  +  [Pb  S  + As^  Sn=Pb  S  + 
I  As^  S^ 

Pyr.,  etc. — Easily  fuses  and  gives  a  sublimate  of  sulphur  and  sulphuret  of  arsenic;  in  the 
open  tube  a  smell  of  sulphur  only,  with  a  sublimate  of  sulphur  in  upper  part  of  tube,  and  of 
arsenous  acid  below.  On  charcoal  decrepitates,  melts,  yields  fumes  of  arsenic  and  a  globule  of 
lead,  which  on  cupellation  yields  silver. 

Obs. — From  the  vaUey  of  Binnen  in  the  St.  Gothard  Alps,  in  crystalline. dolomite,  along  with 
sartorite,  jordanite,  binnite,  realgar,  orpiment,  blende,  pyrite.  The  crystals  are  sometimes  au 
inch  across. 

Damour,  who  first  studied  the  arsenio-sulphids  of  Binnen,  analyzed  the  massive  ore  and  named 
it  dufrenoysite.  He  inferred  that  the  crystallization  was  monometric  from  some  associated  crystals, 
and  so  published  it.  This  led  von  Waltershausen  and  Heusser  to  call  the  monometric  mineral 
dufrenoysite.  and  the  latter  to  name  the  trimetric  hinnite.  Von  Waltershausen,  after  studying  the 
prismatic  mineral,  made  out  of  the  species  arsenomelan  and  sderodase,  yet  partly  on  hypothetical 
grounds.  Recently  it  has  been  found  that  three  orthorhombic  minerals  exist  at  the  locality,  as  an* 
aounced  by  vom  Rath,  who  identifies  one,  by  specific  gravity  and  composition,  with  Damour's 
iufrenoysiie;  another  he  makQS  scZerodose  of  von  Waltershausen  (sartorite,  p.  87);  and  the  othej 
bo  names  jordanite  (p.  88). 
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114.   FREIESLEBENITE.      Mine  d'antimoine  grise  tenant  argent  (fr.  nimmolsroTBt)  <k 

Zdsle,  Dcscr.  de  Min.,  35,  1773,  Crist.,  iii.  54,  1783.  Dunkles  Weissgultigerz  (id.  loc,  known 
since  1720)  Klapr.,  Beitr.,  i.  173,  1795.  Schilf-Glaserz  Freiesleben,  Geogn.  Arb.,  vu  97,  1817. 
Antimonial  Sulphuret  of  Silver,  Sulphuret  of  Silver  and  Antimony.  Argent  Bulfuro  antlraoni.' 
'  fere  et  cuprifere  Levij,  Descr.  Min.  Heuland,  1838.  Donacargjrite  Chapm.,  Min.,  128  1813 
Frcicslebenit  ^aici.,  5G9,  1845.  *        *'    "  ' 


0  A  1-^=123°  55' 
(9  A  1-4=156  8 

0  A  24=118  21 

1  Al,  front,  =  128  2 

u 


1-4  A  1-4 


:166  6 


1-2  A  1-2,  front, =152°  36' 


i-iAi-i  "  =132  48 
^-3A^-3  "  =157  54 
14  a  14,  top, =94  20 


Prisms  longitudinally  striated.    Cleavac^e  :  /  perfect. 

H.  =  2— 2-5.  G.  =  6-6-4;  6194,  Hausmann  ;  6-23, 
Xr.  Przibram,  v.  Pajr.  Lustre  metallic.  Color  and 
streak  light  steel-gray,  inclining  to  silver-white,  also 
blackish  lead-gray.  Yields  easily  to  the  knife,  and  is 
rather  brittle.     Fracture  subconchoidal — uneven. 


Oomp.— 5  (Pb,  Ag)  S  +  2  Sb'  S'  (fr.  v.  Payr's  anal.)=,  if  Ag  :  Pb=3  :  4,  Sulphur  1 
25-9,  lead  31-2,  silver  24-3=100.  Analyses:  1,  2,  Wohler  (Pogg.,  xlvi.  Un);  3,  E 
Minera,  vi.  358,  Ann.  d.  M.,  V.  viii.  495);  4,  v.  Payr  (Jahrb.  Min.  I860,  579;: 


Pb=3  :  4,  Sulphur  ISG,  antimony 
Escosura  (lloT. 


1. 

2. 

3.  Spain 

4.  Przibram 


S 
18-77 

18-72 
17-60 
18-41 


Sb 

27-72 
27-05 
26-83 
27-11 


Pb 

3000 
30-03 
31-90 
30-77 


Ag 
22-18 
23-78 
22-45 
23-08 


Fe  Cu 

Oil         162  =  100  W. 

=99-60  W. 

=98-78  Hscosura. 

063=100  Payr. 


Pisani  refers  here  the  massive  dark  weissgulHgerz  analyzed  by  Klaproth,  who  obtained  (I  c.) 
S  22-00,  Sb  21-50,  Pb  41  00,  Ag  9-25,  Fe  1-75,  ^1  1-00,  Si  0-75=9725,  considering  part  of  the 
silver  as  here  replaced  by  lead. 

Pyr.— In  the  open  tube  gives  sulphurous  and  antimonial  fumes,  the  latter  condensing  as  a 
white  sublimate.  B.B.  on  charcoal  fuses  easily,  giving  a  coating,  on  the  outer  edge  whiU',  from 
antimonous  acid,  and  near  the  assay  yellow,  from  oxyd  of  lead;  continued  blowing  leaves  u 
globule  of  silver.  «    -u       •    c 

Obs.— With  argentite,  siderite,  and  galenite,  in  the  Himmelsfurst  mine,  at  freiberg  in  baxony, 
and  Kapnik  in  Transylvania ;  at  Ratieborzitz,  the  ore  of  which  locality  contains  bismuth,  accord- 
ing to  Zincken;  at  Przibram  in  crystals,  often  twins,  and  2  to  6  lines  long;  at  I-clsobanyu;  1 
Hiendelencina  in  Spain,  with  argentite,  red  silver,  siderite,  galenite,  etc  . 

The  crystals  from  Himmelsfurst  are  triclinic,  according  to  Breithaupt  (B.  II.  Ztg.,  rir.  i»»>. 
Chapman  took  his  name  donacargyriie  ivom  \hQ  British  Museum,  knowuig  nothing  of  ila^ origin. 
Buch  a  name  ought  not  to  displace  freiesltbenite. 

115.  PYROSTILPNITE.     Feuerblende  Breiih.,  Char.,  285,  333,  1832.    Firoblende  Dana,  Min, 

543,  1850.     Pyrostilpnito,  DancL. 

Monoclinic.  In  delicate  crystals  grouped  like  stilbite.  Observed  planes, 
/,  a,  1-$,  14,  2-^,  B.  &  M. 
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1  ^^  (^?^^  \^Vo  .o      ^t  ^  H^  top,==74°.        a  A  1-1=123°  34'. 
1-^  A  l-^,  top,=112  52.     ^-^  A  2-^=148  42.  1-^  A  1-^,  top,  =  62  36. 

Cleavage  -  U,  and  crystals  flattened  in  this  direction.     Faces  U  striated 
S  n  1^  c^i^^diagonal.     Twins:   plane  of  composition  i-i  (ortho- 

l^-"^^-     p-'^t*^"^^'^?;      ^V^*''^  pearly-adamantine.      Color  liyacinth- 
red.     Iranslncent.     Sectile  and  somewhat  flexible. 

Comp.— Contains  62;3  per  cent,  of  silver,  along  with  sulphur  and  antimony  (Plattner  1  c    333^ 
■fyr. — iiike  pyrargynte.  >  •  ^-j  •^»'«'/. 

Obs.— From  the  Kurprinz  mine  near  Freiberg;  Andreasberg;  Przibram. 
JSamed  from  nip,  fire,  and  anXTn^dg,  shining,  in  allusion  to  its  tire-like  color. 

116.  RITTINGERITE.     Rittingerit  Zippe,  Ber.  Ak.  Wien,  ix.  2,  345,  1852. 
MonocKnic;   fc88°  ^^'' J^  small  rhombic  tables  with  replaced  basal 
ofc.  S^'T^? Ji^''^?'^^'  *'  ^'  ±6'  ±1-     Observed  angles:    6>  A /= 

feet      ""  ^^''  ^  ^  *"^^^°'  "^  ^  ~^^^^°  ^'*     ^^'^^"^^  ^   ^  "^^P '^- 

^    H.=:l-5-3.     Lnstre  submetallic-adamantine.     Plane  0  blackish-brown 
m  the  larger  crystals,  less  dark  in  the  more  minute ;  other  parts  iron-black 
Iranslncent  and  dall  honey-yellow  to  hyacinth-red  in  the  direction  of  the 
axis,     btreak  orange-yellow.     Brittle. 

Comp— Probably  a  compound  of  sulphid  of  silver  and  antimony 
globure7f^pu;e's[rver''  ^''^  P^^^^^^^^^^J  f^«^«  ^^'J  easily,  gives  an  arsenical  odor,  and  finally  a 
Obs.— From  Joachimsthal,  in  small  crystals. 

117.  PYRARGYRITE.     Argentum  rude  rubrum  pt.,  Germ.  Rothgolderz,  Agric,  362,  Interpr 

462,  1546.  Argentum  rubri  coloris  pt.,  Gemein  Rothguldenerz,  Gesner.,  Foss.,  62,  1585.  Roth' 
gyldenpt.,  Argentum  arsenico  pauco  sulphure  et  ferro  mineralisatum  pt.,  Minera  aro-onti  rubra 
var.  opaca,  var.  nigrescens,  Wall,  310,  1747.  Mine  d'argent  rouge  Fr.  Trl  Wall  1753  Ruby 
Silver  Ore  pt..  Red  Silver  Ore  pt.,  Hill,  Foss.,  1771.  Dunkles  Rothgiiltigerz,  Lichtes'  id  pt 
Wern.,  1789.  Dark  Red  Silver  Ore;  Antimonial  Red  Silver.  Argent  antimonie  sulfure  pt.  H, 
Tr.,  1801.  Argent  rouge  antimoniale  Prow^i!.,  J.  de  Phys.,  lix.407,  1804.  Prosit  ^eZ&  Deuks' 
Nat.  Schwab.,  i.  311,  Tasch.  Min.,  401,  1817.  Rubinblende  pt.  Ilohs.  AntimonsUberblende* 
Pyrargyrit  Gloch,  Handb.,  388,  1831.     Argyrythrose  Beud.,  Tr.,  ii.  430,  1832. 

Ehombohedral.      Opposite   extremities 
of  crystals  often  unlike.    E  A  /i?=  108°  42' 
B.  &  M.,    6^ A ^=137  42';    a=0-1SS. 
Observed  planes  in  this  and  the  following 
species  :  basal  and  prismatic,  6>,  Z,  ^-2  i-^ 

1)  i  4-14,  -5, -J,  -2,  -3,  _i,  _i^ 
-h  —  s;  pyramidal,  5-2,  f  2, ;  scaleno. 
hedral,  f,  |^  |V,  ^3^  j.  ^^.^  _,.  , 

^,  -  --,^AK  1%  1%  r,  iK  i\  r,  1^3-,  r,  r,  ^h^^ 

F,  f ,  sV",  Q.  Sella.  ^'         't,T5,i,^,i.,  -^^3 


f 


3     23 

5    "S"   )    "5"  5 
Iti  i  5.5 

6       J    ¥  J 

9 


J.2 

3    > 


10^, 
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(9a  i=155°  32' 
6^Ar=112  33' 
6>Ar=100    14: 


^A.^  ==137°  58' 
^-2A7?=125  39 
^-2Al''=155    4 


7?Ai  =U4°  21' 
/i*Af  =104  5 
i-2At-2=:120. 


Cleavage:  i?  rather  imperfect.  Twins:  composition-face  —-J,  as  in 
f.  113,  which  consists  of  four  individuals  ;  0  or  basal  ])lane,  as  in  f,  114; 
also  R  and  /.     Also  massive,  structure  granular,  sometimes  impalpable. 


112 


113 


i2 


i2 


z2 


Ix 


jj  _2_2-5.  G.  =  5*7— 5'9.  Lustre  metallic-adamantine.  Colorblack, 
sometimes  approaching  cochineal-red.  Streak  cochineal-red.  Translucent 
— opaque.     Fracture  conchoidal. 

ComD  -?.  Aff  S  +  Sb^  S^=Sulphur  17-7,  antimony  22-5,  sUver  59-8=100.  Analyses :  1,  Bon». 
dorfflAk.  H.i?ockh  1821,  338);  2,  Wohler  (Ann.  d.  Pharm,  xxviL  157);  3.  Bottgcr  (Ramm. 
Haudw.,  ii.  106);  4,  F.  Field  (Q.  J.  Ch.  Soc,  xiu  12) : 


1.  Andreasberg 

2.  Mexico 

3.  Zacatecas,  Mex. 

4.  Chili 


S 
16-61 
18-0 
17-76 
17-45 


Sb  Ag 

22-85  58-05,  gangue  0-30  =  98-T0  Bonsdorfll 

21-8  60-2  =  100  Wohler. 

24-59  57-45  =  99-80  Bottger. 

23-16  59-01  =  99-62  Field. 


ic  in  ruby  silver  (Pyritol.,  169,  1725),  and  both  light  and  red  silver  or^» 
ered  arsenical,  until  Klaproth's  analysis  detectmgant.n.o:,v  alone,  u. 
lis  both  were  supposed  to  be  antimonial,  until  Proust  m  It^ul^J.  ae  1 1.}   .. 


Henckel  found  arsenic 

were  afterwards  considered 

(Beitr.,  I  141);  after  this  both  were  supposed .  ,  ^■■,  ^,,  „^pnical 


present 

soda  on  charcoal  in  R.F.  .        /.     i  i    _  „„^  oTifimnnnnq  acid 

Decomposed  by  nitric  acid  with  separation  of  sulphur  and  ;^"   '"J^^^^^  f^f ';;^^      and  galonito, 

Obs,-The  darli-red  silver  ore   occurs  V^n^^^V^^^Y  ^^^^^ J^^^^^^^ 
at  Andreasberg  in  the  Harz  ;  also  in  Saxony,  Hungary,  No  way    at  ^^"^ ;    '  '  «  •„       ., ,,, 

Cornwall.     In  Mexico  it  is  worked  extensively  as  an  oe  of  «^^  ^  ^-^^Jo  in  Daney  Mmo ;  iu  -      ' 
at  mine  Dolores  and  Chanarcillo  near  Copiapo.     ^^  ^'^^';^t '  d  crvs^^^^^^^^  at  Poorman  lode,  I. 
mine,  rare;  abundant  about  Austin,  Reese  nver,  ^"^ Jio  good  c  ) s  a^^^ 
in  masses  sometimes  of  several  hundred  ^.^j^^  -'^^;;^J^^^,,^^  no  arBenic     A  r<^y  ort,  Oo« 

A  hght-red  ore  from  Andreasberg,  according  0  f^''^^^^"' ^*'"^"  _  bo  miargyrite.    On  cry«t  of 
the  samo  locality,  contains  both  arsenic  and  antimony,  and  may  SJ 

pyrargyrite,  see  Q.  SeUa,  Acad.  Sci.  Torino,  bvo,  \^f^-  -^    BHsaUod  argcntopTfiU 

Alt-Occurs  Ske  proustite,  changed  to  argentite  (Ag  S),  to  pynto,     r^ 

silver. 
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118.  PROUSTTTE.  Argentum  rude  nibrum  translucidum  carbunculis  simile,  G&rm.  Durcb' 
sichtig  Rodtguldenerz,  Agric,  862,  Interpr.,  462,  1546.  Argentum  rubri  colons  pellucidum, 
Schon  Rubin  Rothguldenerz,  Gesner,  Foss.,  62,  1565.  Minera  argenti  rubra  pellucida  Wall.,Sll, 
1147.  Ruby  Silver  Ore  pt.  Eill  Argent  rouge  arsenicale  Proust,  J.  de  Phys.,  ILx.  404,  1804. 
Lichtes  Rothgiiltigerz  pt.,  Arsenikalisches  id.,  Arseniksilberblende,  Germ.  Rubinblende  pt 
Arsenical  SUver  Ore ;  Ligli»;  Red  Silver  Ore.     Proustite  Beud.,  Tr.,  ii.  445,  1832. 

Ehombohedral.  ^A^=107°48;  6>A^=:137°  9';  ^=0-78506.  Also 
granular  massive. 

H.==2— 2'5.  G.=5'422— 5*56.  Lustre  adamantine.  Color  cocliineal- 
red.  Streak  cochineal-red,  sometimes  inclined  to  aurora-red.  Subtranspa- 
rent — sub  translucent.     Fracture  conchoidal — uneven. 

Comp.— 3  Ag  S  + As^  S'=Sulpliur  19-4,  arsenic  15-2,  silver  65-4=100.  Analvses;  1,  H.  Roao 
(Pogg.,  XV.  472) ;  2,  P.  Field  (Q.  J.  Chem.  Soc,  xii.  12)  : 

1.  Joachimsthal        S  19-51        As  15-09        Ag  64-67         Sb  0'69  =  99-96  Rose. 

2.  Chili  19-81  15-12  64-88  =  99-81  Field. 

Pyr.,  etc. — In  the  closed  tube  fuses  easily,  and  gives  a  faint  sublimate  of  sulphid  of  arsenic ; 
in  the  open  tube  sulphurous  fumes  and  a  white  crystalline  sublimate  of  arsenous  acid.  B.B.  on 
charcoal  fuses  and  emits  odors  of  sulphur  and  arsenic ;  by  prolonged  heating  in  O.F.,  or  with  soda 
in  R.F.,  gives  a  globule  of  pure  silver.     Some  varieties  contain  antimony. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  arsenous  acid. 

Obs. — Occurs  at  Freiberg,  Johanngeorgenstadt,  Marienberg,  and  Annaberg;  at  Joachimsthal 
in  Bohemia. ;  "Wolfach  in  Baden ;  Markirchen  in  Alsace  ;  Chalanches  in  Dauphine ;  Guadalcanal 
in  Spain ;  in  Mexico ;  Peru ;  Chili,  near  Copiapo,  at  Chanargillo,  some  crystals  3  in.  long  (D. 
Forbes.)  In  Nevada,  in  the  Daney  mine,  and  in  Comstock  lode,  but  rare  ;  in  veins  about  Austin, 
Lander  Co ;  in  microscopic  crystals  in  Cabarrus  Co..  N.  C,  at  the  McMakiu  mine  i  in  Idaho,  at 
the  Poorman  lode,  with  pyrargyrite,  native  silver  and  gold,  and  cerargyrite. 

Named  after  the  French  chemist,  J.  L.  Proust. 

Alt. — Occurs  altered  to  pyrrhotite,  Breith. 

119.  BOURNONITE.  Ore  of  Antimony  (fr.  Eudellion)  P.  Bashleigh,  Spec.  Brit.  Min.,  i.  34, 
pL  xix.,  1797.  Triple  Sulphuret  of  Lead,  Antimony,  and  Copper  Bownon  (with  figs.),  PhU. 
Trans.,  30,  1804;  Ch.  Hatchett  (anal.),  ib.,  63.  Bournonite,  Antimonial  Lead  Ore,  Jameson, 
Syst.,  ii.  579,  1805,  iii.  372,  1816.  Spies sglanzb lei  Karst,  in  Klapr.  Beitr.,  iv.  82,  1807,  and 
Tab.,  68,  1808.  Plomb  sulfure  antimonifere  H.,  Tabl.,  1809.  EndelHone  Bourn.,  Cat.  Min., 
409,  1813.  Schwarz  Spiesglanzerz  Wern.  Antimoine  sulfure  plumbo-cuprifere  H.,  Tr.,  iv. 
1822.     Radelerz  [="Wheel  Ore]  Kapnik  miners.     Endellionite  Zippe,  Char.  Min.,  213,  1859. 

Prismatischer  Spiesglas-Glana  Mohs,  Char.,  1820;  Prismatoidischer  Kupfer-Glanz  Mo?is, 
Grundr.,  ii.  559,  1824.  Antimonkupfer-Glanz  Breith.  Wolchit  Baid.,  Handb.,  564.  1845. 
Wolchite. 

Orthorbombic.  7 A  7=93°  40',  0  A  1-2=136°  ITJ  a  :  h  :  c=0'95618  : 
1  :  1*0662.  Observed  planes:  0 /  verticR,l,  i-l,  i-t,  i-^,  ^'-f,  ^'-2,  ^'-5,  ^-^,  i-2, 
t-|,  i-l ;  domes,  f-r,  f-2,  1-z,  S-t ;  ^-i,  ^-l,  ^-i,  f-I,  f -2,  1-*,  f-2,  |-^,  2-1,  S-l  : 
octahedral,  i,  ^,  f ,  f ,  1,  2,  1-2,  2-2,  3-S,  |-5,  1-T,  |4,  1-2,  2-2. 

0  A  f  2=154=  27^  0  A  |-=:146°  45'.         1  A  1,  mac.,=114°  6'. 

0  A  1-1=147  29.  0  A  1=127  20.  1  A  1,  brach,=109  6. 

O  ^  i-2=133  26.  0  A  f-5=144  29.  i-2  A  i-2,  ov.  t-i,=129  44. 

0  A  2-2=115  20.  0  A  l-i=138  6.  ^'-2  A  ^-2,  ov.  ^-i,=123  52, 
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Cleavage:  'U  imperfect;  i-l  and  0  less  distinct.  Twins:  compositiou- 
face  /;  crystals  often  cruciform  (f  116),  crossing  at  angles  of  O.T  40'  and 
8G°  20';  hence,  also,  cog-wheel  shaped.    Also  maasive:  grunuhir,  cunij>act 

116 


0 


u- 


ir 

1 

l-'.~ 

ii 

Nagyag. 

H.=2*5— 3.  G.=5*7— 5*9.  Lustre  metallic.  Color  and  streak  stee\- 
gray,  inclining  to  blackish  lead-gray  or  iron-black.  Opaque.  FractuiB 
conchoidal  or  uneven.     Brittle. 

Oomp,,  Var.— 3  (^u,  Pb)  S  +  Sb'  S»,  or  (3  €u  S  +  Sb'S')  +  2  (3  Pb  S  +  Sb'S')  Ramm.=Sulphur 
19-7,  antimony  25*0,  lead  42*4,  copper  12-9  =  100.  Analyses:  1,  H.  Rose  (Pojrcr.,  xv.  573);  1, 
Sinding  (Ramm.  Handw.,  123);  3-5,  Raminelsberg  (Pogg.,  Ixxvii.  253);  6,  C.  Kuhlemanu  (Za 
Nat.  Ver.  Halle,  viiu  500);  7,  F.  Field  (Q.  J.  Ch.  Soc.,  xiv.  158);  8,  9,  Dufreaoy  (Ann.  d  M.,  IH 
X.371): 


1. 

2. 
3. 
4. 
5. 
6. 
1. 
8. 
9. 
10. 


Neudorf 

i( 

Meiseberg 

Wolfsberg 

Clausthal 

Cornwall 

Alais 

Mexico 

Huasco 


S 
20-31 
19-63 
19-49 
18-99 
19-76 
(I)  18-81 
20-30 
19-4 
17-8 
20-45 


Sb  Pb  Cu 

26-28  40-84  1265  =  100*08  Rose. 

25-68  41-38  12-68 =99-37  Sinding. 

24-60  40-42  13-06  =  97-57  Rainm. 

24-82  40-04  15-16  =  99-01  Ramm. 

24-34  42-88  13-06=100-04  Rarara. 

23-79  40-24  12-99,  Fe  2-29,  Mn  0-17,  Si  2-60=100  K. 

26-30  40-80  12-70  =  10010  Field. 

29-4  38-9  12-3=100  Dufronoy. 

28-3  40-2  13-3  =  90-6  Dufreuoy. 

26-21  40-76  12-52  =  99-94  Field.     G.  =  5-80. 


The  Meiseberg  mineral  (No.  4)  is  light-gray,  and  occurs  in  tabular  crystals  with  an  unertm 
conchoidal  fracture,  and  submetallic  lustre.     (J.  =  5-703,  Zinckeu ;  5-726  and  5-792,  Bromeis;  6  77», 

T^ther^ariety  (No.  3)  is  iron-black,  with  the  faces  of  a  rhombic  octahedron  largely  develop^ 
Fracture  conchoidal.  Lustre  metallic.  a.  =  5-822  and  5-847,  Broraeis;  5-844,  Zmcken,  5  863, 
Ramraelsberg.  ,         ,         .     „..       rs-^nM. 

The  Wolfsberg  ore  (No.  5)  is  iron-black.  The  crystals  are  rectangular  pn.smatia  Frarture 
conchoidal.    Lustre  metallic.    G.  =  5-720,  Rammelsberg;  5-796,  Zmcken;  S^sOl  and  ^ ^f '  ^^"^^J^^ 

For  Zirkel  on  cryst.  and  history,  see  Ber.  Ak.  Wien,  xlv.  431,    862.     Z.rkol  ^;;k^^  ^^c^^cr^ 
diagonal  of  the  crystal  above  the  vertical  axis;  and  in  tins  we  have  not  olbwod  h'ni.^^bocaiiM 
the  above  is  strictly  the  normal  position  for  the  vertical  axis,  or  that  wincii  ii-' 
cube  requires,  since  0  A  l-I  and  0  A  1-i  are  near  135^     The  hvces  x-i  and  r-l  a  o  .       _        as 
the  cubic  faces,  and  J,  I  with  the  dodecahedral,  the  angle  between  which,  either  siOo  oi  l-^  » 

"""pyrVetc—In  the  closed  tube  decrepitates,  and  gives  a  dark-red  «"}f'";;^^.    ^J^J^f^^T^ 
gives  sulphurous  acid,  and  a  white  sublimate  of  oxyd  of  anUmony  ,  f-^' °°  "^^^'^i^H^ 
Ld  at  first  coats  the  coal  white,  from  antirnonous  acid ;  continued  blov^^.ng  givea  a  yeHo^  ooaun« 
Of  oxyd  of  lead:  the  residue,  treated  with  soda  in  R.F.,  gives  a  globule  of  copper. 
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Decomposed  by  nitric  acid,  aflfording  a  blue  solution,  and  leaving  a  residue  of  sulphur,  and  a 
white  powder  containing  antimony  and  lead. 

Obs. — Occurs  in  the  mines  of  Neudorf  in  the  Harz  (which  include  the  Meiseberg  localities), 
where  the  crystals  occasionally  exceed  an  inch  in  diameter ;  also  at  "Wolfsberg,  Clausthal,  and 
Andreasberg  in  the  Harz;  with  quartz,  tetrahedrite,  and  phosphorescent  blende,  at  Kapnik  in 
Transylvania,  in  flattened  crystals;  at  Servoz  in  Piedmont,  associated  with  pearl  spar  and 
quartz.  Other  localities  are  the  parish  of  Braunsdorf  and  Gersdorf  in  Saxony,  Olsa  in  Carinthia, 
etc. ;  Endellion  at  Wheal  Boys  in  Cornwall,  where  it  was  first  found,  and  hence  called  endellione, 
by  Count  Bournon,  after  whom  it  was  afterward  named ;  in  Mexico ;  at  Huasco-Alto  in  ChUi ; 
at  Machacamarca  in  Bolivia ;  in  Peru. 

Alt.— Occurs  altered  to  cerussite,  malachite,  azurite,  and  also  (as  Rammelsberg  has  shown)  to 
the  mineral  called  luolchite,  which  occurs  in  similar  crystals,  with  the  same  hardness  and  sami 
sp.  gr.  (5'88 — 5-94  Ramm.).  It  was  originally  from  "Wolch  in  Carinthia,  but  occurs  also  at  Olsa, 
with  true  bournonite. 

Schrotter,  in  his  analysis  of  wolchite  from  "Wolch,  obtained  (Baupigartn.  ZS.,  viii.  284)  S  28*60, 
So  16-65,  As  6-04,  Pb  29*90,  Cu  17*35,  Fe  l*40=99-94.  Rammelsberg  found,  as  the  mean  of  4 
analyses  (Min.  Chem.,  80),  S  16*81,  Sb  24*41,  Pb  15*59,  Cu  42*83,  Fe  0*86  =  100,  excluding  the 
percentage  of  mixed  carbonate,  sulphate,  and  antimonial  salts  of  lead  and  copper,  and  some  water. 

120.  STYLOTYPITE.    Stylotyp  v.  KoMl,  Ber.  Ak.  Miinchen,  1865,  i.  163,  1865.     Canutillo 

Chilian  miners. 

Orthorhombic.  I A  I  about  92-|-°,  near  that  of  Bournonite.  Twins : 
cruciform,  angle  of  intersection  near  90°.     Cleavage  :  none  distinct. 

H.=3.  G.=4:*79.  Lustre  metallic.  Color  iron-black;  streak  black. 
Fracture  imperfectly  conchoidal,  uneven. 

Comp. — 3  {Gu,  Ag,  Fe)  S  +  Sb"  S',  the  species  being  an  iron-silver-copper  bournonite  (ratio  -Gu 
■+-Ag  :  Fe=2  :  1,  and  Gu  :  Ag=:6  :  l)=Sulphur  24*9,  antimony  31*6,  copper  2-8*2,  sQver  8*0,  iron 
7*3=100.    Analysis :  v.  Kobell  (L  c.) : 

S  Sb  Cu  Fe  Ag 

24-30  30*53  28*00  7*00  8*30,  Pb,  Zn  ir.=9S-lZ 

Pyr.,  etc. — B.B.  decrepitates,  and  fuses  very  easily.  On  charcoal  a  steel-gray  globule,  which 
is  magnetic ;  fumes  of  antimony,  and  some  lead  coating  the  coaL 

Obs. — From  Copiapo  in  Chili. 

Xamed  from  orvAo?,  column,  and  run-o?,  form,  in  allusion  to  the  columnar  form,  in  which  it  differs 
from  tetrahedrite,  although  approaching  it  in  composition. 

121.  WITTIOHENITE.  Kupferwismutherz  Selb.,  Denks.  d'Aerzte  u.  Nat.  Schwab.,  i.  419; 
Klapr.,  Beitr.,  iv.  91, 1807.  Bismuth  sulfure  cuprifere i^r.  Cupreous  Bismuth;  Cupriferous  Sul- 
phuret  of  Bismuth.  Wismuth-Kupfererz  Leonh.,  1826.  Wittichit  v.  Kob.,  Taf.,  13,  1853.  Witti- 
chenit  Kenng.,  Uebers.  1853,  118,  1855. 

Ortliorliombic.  Observed  planes  0,  i-l,  i-l,  l-^,  l-^,  /,  and  isomorphous 
mth  bournonite,  Breith. ;  prismatic  angle  of  110°  50',  Sandberger.  Mas- 
sive and  disseminated  ;  also  coarse  columnar,  or  an  aggregate  of  imperfect 
prisms.     Cleavage  in  one  vertical  direction. 

H.  =  3'5.  G.=5  ;  4-3,  fr.  Gallenbach,  Hilger.  Color  steel-gray,  tin- 
white,  tarnishing  pale  lead-gray.     Streak  black. 

Oomp. — 3  -Gu  S  +  Bi'S'  (from  Schneider's  analyses) = Sulphur  19*44,  bismuth  42*11,  copper 
38-45  =  100;  3  (Ou,  Fe)  S  +  Bi^S^  from  Hilger's. 

Analyses:  1,  Klaproth  (1.  c);  2,  Schenck  (Ann,  Ch.  Pharm.,  xci.  232);  3,  Tobler  (ib.,  xcvi.  207) j 
4-7,  Schneider  (Pogg.,  xcliL  305,  472,  xcvii.  476,  cxxvii.  302);  8,  Hilger  (ib.,  cxxv.  144): 

S  Bi  Cu  Fe 


1.  Wittichen 

12*58 

47*24 

34-66 

=94-48  Klaproth. 

2.        » 

17*79 

48-13 

81-14 

2*54=99-60  Schenck. 
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S 

Bi 

Cu 

8.  Witticshen 

17-26 

49-65 

31-56 

4. 

16-15 

51-83 

81-31 

6.        " 

15-87 

50-62 

3319 

6.         " 

(f)  17-10 

47-44 

34-09 

7. 

(t)  18-69 

51-40 

28-82 

8          " 

18-21 

41-53 

36-91 

Pe 

2-91  =  101  3STobler. 
— =99  29  Schneider. 

=99  68  Schneider. 

0-20,  Co  0;i6=99-i9  Schneidef 
0-91  =99-82  Schneider. 
3-13=9978  Ililner. 

Pyr.— In  the  open  tube  gives  sulphurous  fumes  and  a  white  subUmate  of  sulphate  of  bismuth. 
B.B.  on  charcoal  fuses  easily,  at  first  throws  out  sparks,  aud  coats  the  coal  with  oxyd  of  bismuth; 
the  residue  with  soda  in  RF.  gives  a  globule  of  metallic  copper.  Soluble  in  muriatic  acid,  with 
evolution  of  sulphuretted  hydrogen ;  decomposed  by  nitric  acid,  with  separution  of  sulohur. 

Obs, — From  cobalt  mines  withbarite,  near  Wittichen  in  Galknbach,  Baden;  analyses  4-6  ar« 
of  specimens  from  the  Neugliick  mine,  and  7,  8,  from  the  Daniel  mine;  also  at  Zell,  near  Wolfach; 
at  Christophsaue  near  Freudenstadt. 

Alt. — Undergoes  easy  alteration,  becoming  yellowish-brown,  then  red  and  blue  externally, 
forming  apparently  covellite;  also  changing  to  a  greenish  eartliy  mineral,  which  is  a  mixture  of 
malachite,  oxyd  of  bismuth,  and  hydrated  oxyd  of  iron ;  also  to  an  earthy  yellow  bismuUte  and 
bismuth-ochre.     (Sandberger,  Jahrb.  Min.,  1865,  274.) 

122.  BOULANGERITE.  Plomb  antimonie  sulfure  Boulanger,  Ann.  d.  M.,  IIL  vii.  675,  1^35. 
Schwefelantimonblei  Germ.  Sulphuret  of  Antimony  and  Lead.  Boulangerit  Thaulow,  Pogg.,  xli 
216,  1837 ;  ffausm,,  ib.,  xlvL  281.     Embrithito,  Plumbostib,  Breith.,  J.  pr.  Ch.,  x.  442,  1837. 

In  plumose  masses,  exhibiting  in  the  fracture  a  crystaUiue  structure ; 
also  granular  and  compact. 

H.  =  2-5— 3.  G.=5-T5— 6-0.  Lustre  metallic.  Color  bluish  lead-gray ; 
often  covered  with  yellow  spots  from  oxydation. 

Comp.— 3  Pb  S  +  Sb-S'= Sulphur  18-2,  antimony  23-1,  lead  58-7  =  100.  Analyses:  1,  Boulun- 
ger(Ann.  d.  M.,  III.  vii.  575);  2,  Thaulow  (Pogg.,  xli.  216);  3,  Bromeis  (Pogg.,  xlvi.  281);  4, 
Briiel  (ib.) ;  5,  Abendroth  (Pogg.,  xlvii.  493);  6,  Rammelsberg  (3d  Suppl.,  28);  7,  8,  E.  Beclii  (Am. 
J.  ScL,  II.  xiv.  60) ;  9,  Geuth  (private  contrib.) : 

Pb 

53-9,  Fe  1-2,  Cu  0*9=  1 00  Boulanger. 
55-57  =  99-03  Thaulow. 
56-29  =  99-54  Bromeis. 
53-87,  Fe  1-78,  Ag  0  05  =  98-47  BrueL 
55-00  =  100-07  Abendroth. 
55-15=  InO  Rammclsberg.     G.  =  5-P6. 
53-15,  Cu  1-24,  Zn  1-41,  Fe  0:^5  =  100-23  Bechi 
55  :j9    "    1-25    "   0-09    "   0  23  =  10152  Bechl 
54-8i,  Fe  0-42,  Ag  <r.  =  100  Genth. 

Pyr. — Same  as  for  zinkenite.  ,      .       ,    i.  vr  „  r^i^  ;« 

Obs.-Quite  abundant  at  Moli^res,  department  of  Gard,  in  France;  also  found  at  ^asaQc  d  m 
Lapland;  at  Nertschiusk;  Ober-Lahr  inSayn-Altenkirchen;  Wolfsberg  m  the  llarz ;  near  Uotlino 
in  Tuscany,  both  massive,  acicular,  and  fibrous.  ,    , ,    .i     „„„«  ««^.{«« 

EmhritMte  is  from  the  locality  of  boulangerite  at  Nertschinsk.  and  is  probably  the  8''™e  J^P^^^; 
It  is  granular  in  texture,  of  a  lead-gray  color,  has  G.  =  6-29-6-:ai  ;  and  contmns,  af«^»f^ 
Plattner  (L  c),  lead  53-31  copper  0-8°  silver  0-04,  along  with  antimony  and  copper.     Named  from 

''^J^lmS't  also  from  Nertsehinsk.  It  consists,  according  to  Plattner  of  ^^'^TLT^u^. 
sulphur,  a  little  iron,  with  58-8  p.  c.  of  lead;  aud  appears  to  be  boulangerite.  Named  Irom plum 
bum  and  stibium. 

123.  KOBELLITE.    KobeUit  Satterberg,  Ak.  H.  Stocks,  188,  1839;  Jahrcsb.,  xi.  216. 
Eesembles  gray  antimony,  but  brighter  in  lustre ;  structure  "•"'•ji''^', 
G.  =  C-29-6-32,  Satterberg  ;  O-Uo,  Ruunn.     Sutt.     Color  blacku-h  led 
gray  to  steel-gray.     Streak  black. 

Oomp.-(3  Pb  S  +  BP  S')  +  (3  Pb  S  +  Sb'  S')  R.mm.=3  Pb  S  +  (Bi,  Sb)'  3'= Sulph,.r  16  8,  bi«n.U. 
18-2,  antimony  10-6,  lead  54-4=100. 


S 

Sb 

1. 

Molieres 

18-5 

25-5 

2. 

Nasafjeld, 

18-86 

24-60 

3. 

Nertschinsk 

18-21 

25-04 

4. 

ik 

19-11 

23-66 

5. 

Ober-Lahr 

1905 

25-40 

6. 

"Wolfsberg 

18-91 

25-94 

7. 

Tuscany,  771055. 

17-99 

2608 

8. 

"         acic. 

17-82 

26-74 

9. 

Union  Co.,  Nev. 

1791 

26-85 
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Analyses:  1,  Satterberg  (loc.  cit.);  2,  Rammelsberg  (J.  pr.  Ch.,  Ixxxvi.  340): 

S  Sb  Bi  Pb  ¥e         Cu 

1.  17-86  9-24:        27-05        40-12         2-96        O'SO,  gangue  l-45=99-48  S. 

2.  17-47         10-43         20-52        48-78         1-55  =98*75  R. 

Rammelsberg's  analysis  represents  the  composition  of  pure  kobellite  after  excluding  5  61  p.  c 
cobaltiferous  pyrites,  and  3-67  p.  c.  chalcopyrite,  present  as  mechanical  impurities  in  the  speci 
men  analyzed. 

Pyr.,  etc. — B.B,  in  the  closed  tube  fuses  and  gives  a  faint  sublimate  of  sulphur.  In  the  open 
tube,  sulphurous  fumes  and  a  subHmate  of  oxyd  of  antimony.  On  charcoal  fuses  and  forms  a 
ooating,  the  outer  edge  of  which  is  white  from  antimonous  acid,  etc.,  and  near  the  assay  dark 
vellow.     Soluble  in  concentrated  muriatic  acid,  with  evolution  of  sulphuretted  hydrogen. 

Obs. — From  the  cobalt  mine  of  Hvena  in  Sweden,  associated  with  actinolite,  chalcopyrite,  and 
small  reddish-white  crystals  of  a  cobaltiferous  mispickel  (Kobaltarsenikkies).  Named  after  von 
Kobell, 

124.  AIEINITE.  Nadelerz  Mohs,  Null's  Kab.,  iii.  726,  1804.  Bismuth  sulfure  plumbo-cupri- 
fere  K,  Tabl,  105,  1809.  Needle  Ore ;  Acicular  Bismuth ;  Cupreous  Bismuth.  Aikinite  Chap- 
•man,  Min.,  127,  1843.  Patrinito  Haid.,  Handb.,  568,  1845.  Belonit  Ghck.,  Syn.,  27,  1847. 
Aciculite  Nicol,  Mm.,  487,  1849. 

Orthorhombic.  I /\  1=^110°  nearly,  Hdrnes.  Crystals  long,  imbedded, 
acicnlar,  longitudinally  striated.     Also  massive. 

H.  =  2-2-5.  G.=:6-l-6-8;  6*757,  Frick.  Lustre,  metallic.  Color 
blackish  lead-gray,  with  a  pale  copper-red  tarnish.  Opaque.  Fracture 
uneven. 

Oomp.— (8  ^u  S  +  Bi'  S')  +  2  (3  Pb  S  +  Bi'^  S')=3  (^u,  Pb)  S  +  Bi'^  S'=Sulphur  16*7,  bismuth 
36*2,  lead  36-1,  copper  11-0=100.     Supposed  to  be  isomorphous  with  bournonite. 

Analyses:  1,  2,  Prick (Pogg.,  xxxi.  529);  3,  Chapman  (Phil.  Mag.,  III.  xxxi.  541) ;  4,  Hermann 
(J.  pr.  Ch.,  Ixxv.  452) : 

S  Bi  Pb  Cu  Ni 

=98-15  Prick;  G.=6-757. 

=99-70  Prick. 

=99-64  Chapman;  G-.=6-l. 

0-36,  Au  0-09=100  Herm. 

Pyr.,  etc. — In  the  open  tube  gives  sulphurous  fumes,  and  also  a  white  sublimate,  which  may 
be  fused  into  clear  drops  that  are  white  on  cooling ;  the  assay  becomes  surrounded  with  a  black 
fused  oxyd,  which  on  cooling  is  transparent  and  greenish -yellow.  B.B.  on  charcoal  fuses  and 
gives  a  white  coating,  yellow  on  the  edge  nearest  the  assay ;  with  the  fluxes,  reactions  for  cop- 
per, and  after  long  blowing  a  globule  of  metallic  copper. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  sulphate  of  lead. 

Obs. — Occurs  at  Beresof  near  Kathariuenburg,  Urals,  with  gold,  malachite,  and  galenite,  in 
white  quartz.  In  the  United  States,  in  the  gold  region  of  Georgia  (?)  in  slender  crystals,  some 
of  which  have  a  centre  of  gold,  and  others  are  altered  to  bismuth-ochre  or  cupreous  carbonate  of 
bismuth  (Genth,  Am.  J.  Sci.,  JI,  xxxiii.  190);  probably  at  Gold  Hill,  Rowan  Co.,  N.  Carolina. 

Alt. — Occurs,  as  just  stated,  altered  to  bismuth-ochre  and  native  gold. 

Retzbanyite  .Sermaww  (J.  pr.  Ch.,  Ixxv.  450,  1859).  A  lead-gray  ore  of  bismuth,  occurring 
mixed  with  the  product  of  its  alteration,  at  Retzbanya  in  Hungary.  It  is  without  trace  of  crys- 
taUization;  H.  =  2-5;  G.  =  6-21.  Afforded  Hermann,  S  11-93,  0  7-14,  Bi  38-38,  Pb  36-01,  Ag 
1-93,  Cu  4-22=99-61. 

125.  TETRAHEDRITIj.  Argentum  arsenico  cupro  et  ferro  mineralisatum,  Falerts,  G'^uerts, 
Minera  argenti  grisea.  Wall,  313,  1747.  Falerz,  Argentum  cupro  et  antimonio  sulph,  mineral- 
isatum, CronsU,  157,  1758  :  Pyrites  cupri  griseus,  Fahlkupfererz,  Cronst,  175, 1758.  Argentum 
cinereum  crystallis  pyramidatis  trigonis  v.  Born,  Lithoph,,  i.  82,  1772.  Cuprum  cinereum  cryst, 
trigonis,  etc.,  v.  Bom,  lb.,  108.    Fahlerz,  Kupferfahlerz,  Schwarzerz  pt.,  Antimonfahlerz,  Germ 


1.  Beresof 

1605 

34-62 

35-69 

11-79 

2.        " 

16-61 

36-45 

36-05 

10-59 

8.        " 

18-78 

27-93 

40-10 

12-53 

4.        « 

16-50 

34-87 

36-31 

10-97 
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Mine  de  cuiyre  grise  de  Lisle,  Crist,  iii.  315  (with  figs,  cryst.),  1783.  Cuivro  gria  Pr  Orat 
Copper  Ore.  Panabase  J?et«i,  Tr,  ii.  438,  1832.  Tetraedrit  i/a^d,  Ilandb..  5G3  1815  '  CUnZ 
Mrit  pt,  Fahlit,  Breith.,  B.  H.  Ztg.,  xxv.  181.  .  •  •* 

Argentif.:  Argentum  rude  album  pt.  Agric.,  Foss.,  3G2,  1546.  Weisgylden,  Mit.era  ar^cnU 
albapt.,  Wall,  312,  1747;  Cronsteui,  15G,  1758.  Weissgultigerz  pt,  Silberfahlerz,  GrauKnltigen 
pt.,  SchwarzgUtigerz  pt.,  Germ.  Freibergit  ^enn^.,  Min.,  117,1853.  Polytclit  v  Kob  Taf.  10 
1853  [not  of  Glock.,  Syn.,  31,  1847].  ''       ''     ' 

JfercwnaZ ;  Schwarzerz  pt.  Wern.  Quecksilberfahlerz.  Graugiltigorz  pt. //atitfm.  Spaniolitb 
V.  Koh.,  Min.  Namen,  98,  1853.  Schwatzit  Kenng.,  Min.,  L  c.,  1853.  Herraeslt  BrtUh.,  B.  U. 
Ztg.,  xxv.  182. 

Isometric;  tetrahedral.  Observed  planes:  those  off.  117,  with  also  4-4 
^-5?,  -H.  V-^^;  on  one  crystal  from  Kahl,  1,  2-2,  f|,  y-i^,  _l,  _2-2| 
—4-4.  —5-5  ?,  with  0  and  ^,  Hessenberg.  Twins,  composition  face  octahe- 
dral, producing,  when  the  composition  is  repeated,  the  form  in  f.  110,  tlio 
simpler  condition  of  which  is  shown  in  f.  118,  a  solid  seemint^ly  made  of 


lit 


119 


118 


two  interpenetrating  tetrahedrons  ;  also  forms  similar  to  f.  62,  63,  p.  21,  in 
which  the  tetrahedrons  are  united  in  a  reversed  position.  Also  massive ; 
granular,  coarse,  or  fine  ;  compact  or  crypto-crystalline. 

H.  =  3—4-5.  G.  =4-5— 5*11.  Lustre  metallic.  Color  between  light 
flint-gray  and  iron-black.  Streak  generally  same  as  the  color  ;  sometimes 
inclined  to  brown  and  cherry-red.  Opaque;  sometimes  subtranslucont  in 
very  thin  splinters,  transmitted  color  cherry-red. 
— uneven.     Kather  brittle. 


Fracture  subconchuidal 


Comp.,  Var.— 4  Cu  S-t-Sb'  S',  with  part  of  the  copper  often  replaced  by  iron,  sine,  silrcr,  or 
quicksilver,  and  rarely  cobalt,  and  part  of  the  antimony  by  arsenic,  and  rarely  bismuth ;  whonoo 
the  general  formula  4  (^u,  Fe,  Zn,  Ag,  Hg)  +  (Sb,  As,  Bi)'^  S\  Ratio  Ag  +  t^u  :  Zn  +  Fe  general]/ 
=  2:1.     There  are  thus  : 

A.  An  antimonial  series ; 

B.  An  arsenio-antimonial  series ; 

C.  A  bismuthic  arsenio-antimonial ;  , .  .  •  j  •  ♦  A^Hr^i^t 
besides  an  arsenical,  in  which  arsenic  replaces  all  the  antimony,  and  which  is  made  mto  a  ai8"n(n 
species  named  tennantite.     In  the  analyses  below  the  largest  amount  of  arsenic  given  w  aooui  -u 

p.  c.  (anal.  20.)  ,    ,  -.      tr     r  ^  ku*«  Ti/<hii«« 

Var.  1.   Ordinary.   Containing  little  or  no  silver  (Cupreous  tctrahednto;  Kuprerfawe™,  i^cnw. 

Fahlerz,  GraugUtigerz  pt.,  (?erm.).     Color  steel-gray  to  dark  gray,     ^'-t^""^"-   ..  „^      a -i* 
2.  Argentiferous;  IVeibergiie  (Syn.  above).    Light  steel-gray,  sometimes  iron-blade     «.-«•» 

3'.  ^krcuriferous ;  Schwaiziie  (Syn.  above).  Color  gray  to  iron-black.  .^_,^,f-^'^:  J^^'^"Pj 
designates  the  ore  of  Schwatz  aloLe  schwatziU,  having  G.  =  5-107;  that  of  Kottcrbach  and  ottcn, 
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having  Gr.=5*2 — 5-28,  apanioUte ;  thsA  of  Moscbellandsberg,  having  G-.=5  5 — 5-566,  hermesih 
(from  the  G-reek  for  Mercurius),  it  affording  Hg  24*10,  Ag  5*62.  But  another  ore  from  Moschel- 
landsberg  contains  Hg  17*32  p.  c,  and  no  silver,  a  fact  which  shows  the  futility  of  attempts  to 
divide  up  tetrahedrite  into  distinct  groups  or  species. 

4.  Flatiniferoiis,  An  ore  from  Guadalcanal,  Spain,  contains,  according  to  Yauquelin,  1 — ]0  p,  c. 
of  platinum. 

In  distinguishing  these  varieties,  color,  as  above  seen,  is  a  poor  criterion,  it  depending  largely 
on  the  amount  of  iron  present.  The  argentiferous  ores  are  commonly  tho  lighter  gray,  but  not 
always  so. 

Analyses :  Ordinary.  1.  Kerl  (B.  H.  Ztg.,  1853,  No.  2) ;  2,  Bromeis  (Pogg.,  Iv.  117) ;  3,  Ame- 
iung  (Ramm.,  3d  Suppl,  51);  4,  Klaproth  (Beitr.,  iv.  61);  5,  H.  Rose  (Pogg.,  xv.  576);  6,  C. 
Kuhlemann  (ZS.  nat.  Yer.  Halle,  viii.  5()0,  Jahresb.,  1856,  834);  7,  J.  L.Smith  (Am.  J.  Sci.,  II. 
xliii.  67);  8,  Sandmann  (Ann.  Ch.  Pharm.,  Ixxxix.  364);  9,  H.  Rose  (I.e.);  10,  Wandesleben 
(Jahrb.  Pharm.  ii.  105,  Jahresb.,  1854,  814) ;  11,  A.  Lowe  (Rose's  Reis.  Ural,  i.  197) ;  12,  Wittstein 
(Viert.  pr,  Pharm.,  iv.  7>2);  13,  Sandmann  (1.  c.) ;  14,  Sandberger  (Jahrb.  Min.,  18G5,  584);  15,  H. 
Rose  (1.  c.) ;  1 6,  Ebelmen  (Ann.  d.  M.,  IV.  xi.  47) :  17,  H.  Rose  (1.  c.) ;  18,  Hilger  (Jahrb.  Min.,  1865, 
591) ;  19,  20,  v.  Bibra  (J.  pr.  Ch.,  xcvi.  204). 

Argentiferous.  21,  Svanberg  (CEfv.  Ak.  Stockh.,  iv.  85);  22,  C.  Kuhlemann  (1.  c);  23,  J.  L. 
Smith  (Gilliss's  Exp.,  ii.  91);  24,  H.  Rose  (1.  c);  25  J.  L.  Smith  (Am  J.  Sci.,  II.  xUii.  67);  26, 
Sander  (Ramm.,  1st  Suppl.,  52);  27-29,  Rammelsberg  (Pogg.,  Ixxvii.  251);  30,  PaykuU((Efv.  Ak. 
Stockh.,  1866,  85,  J.  pr.  Ch.,  c.  62) ;  31,  P.  A.  Genth  (Am.  J.  Sci.,  IL  xvi.  83) ;  32,  Klaproth  (Beitr., 
iv.  73) ;  33,  34,  H.  Rose  (1.  c). 

Mercurial.  35-37,  v.  Hauer  (Jahrb.  g.  Reichs.,  1852,  98,  J.  pr.  Ch.,  Ix.  55) ;  38,  Klaproth  (Beitr., 
iv.  65);  39,  v.  Hauer  (1.  c);  40,  41,  Kersten  (Pogg.,  lix.  131,  Ixvii.  428);  42,  C.Bechi(Am.  J.  Sci., 
IL  xiv.  60);  43,  Scheidhauer  (Pogg.,  Iviii.  161);  44,  v.  Hauer  (1.  c);  45,  H.  Weidenbusch  (Pogg., 
Ixxvi  86);  46,  G-.  v.  Rath  (Pogg.,  xcvi.  322);  47,  (EUacher  (Jahrb.  Min.,  1865,  594): 


1.  Containing  little  or  no  Silver. 


Sb 


As 


Cu      Fe        Zn      Ag 


1. 

Rammelsberg,  mas. 

25*82 

28-78 

37-95 

2*24 

2*52 

0-67  = 

2. 

Durango 

23-76 

25-97 

37*11 

4*42 

5-02 

1*09, 

3. 

Kamsdorf 

23-73 

28-87 

ir. 

38-78 

5-03 

3*59 

4. 

Kapnik 

28*00 

22-00 

37*75 

3-25 

5*00 

0-25  = 

5. 

'I 

26-77 

23-94 

2-88 

37-98 

0-86 

7-29 

0-62  = 

6. 

Andreasberg 

25-22 

27-38 

0*67 

37*18 

3-94 

5*00 

1-58  = 

7. 

Arkansas 

26-71 

26-50 

1-02 

36-40 

1-89 

4-20 

2-30r: 

8. 

Mornshausen 

(1)  24*61 

25-65 

1-65 

38-17 

1-59 

6-28 

0-62, 

9. 

DOlenburg 

25*03 

25-27 

2-26 

38*42 

1-52 

6-85 

0-83  = 

10. 

Freiberg 

27*27 

17-40 

2*40 

42-02 

8*41 

1-89 

006  = 

11. 

Beresof 

26-10 

21*47 

2*42 

40-57 

2-92 

5-07 

[0-56] 

12. 

Cornwall 

25-64 

23-66 

4*40 

39*18 

6*99 

13. 

Stalilberg 

(1)  25-52 

19-71 

4*98 

38-41 

2*29 

6-50 

0-69, 

14. 

Schwarzwald 

26-40 

14-72 

6-98 

33-83 

6-40 

1-37, 

15. 

Gersdorf 

26*33 

16*52 

7*21 

38*63 

4-89 

2-76 

2*37  = 

16. 

Algeria 

27-25 

14*77 

9-12 

41-57 

4-66 

2-24 

17. 

Elsace 

26*83 

12-46 

10-19 

40*60 

4-66 

3*69 

o*e.o. 

18. 

Kahl,  in  Zechstein 

28-34 

15-05 

10-19 

32*04 

4*85 

3-84 

0-22, 

19. 

Algodon,  Bolivia 

19-66 

18*00 

19-30 

36*35 

4*29 

0-58, 

20. 

<t             (( 

21-14 

11*64 

20-05 

38*72 

6*33 

0-45, 

=  97-98  Kerl. 

Pb  0*54,    und.  0*47; 

98-38  Bromei«. 
=^100  Amelung. 
=  96-25  ELlaproth. 
=  99-84  Rose. 
=  100 -97  Kuhlemann. 
=99*02  Smith. 
Ni  tr.  =  '^S-ol  San  dm. 
=  100-18  Rose. 
=  9945  Wandesleben. 
=  99*11  Lowe. 
=  99*87  Wittstein. 

Ni  ir.,  Si  0*36=98-46 
Sandmann. 
Co  4-21,  Wiir.,  Bi4*55 
=  98*46  Sandberger 
=  98*71  Rose. 
=  99*61  Ebelmen. 
quartz  0-41  =99-44  R. 

Co  2-95,  Pb  0-43,  B\ 
1-83  =  99*74  Hilger. 

Hg  tr.z=98'lS  Bibra. 
Pb,  Hgir.=98-33B. 


21.  Aphthoniie 

22.  Clausthal 

23.  ChiU 

24.  Clausthal 

25.  Arkansas 

26.  Clausthal 


2. 
30-05 

25*54 
26*83 
24-73 
25*32 
24-10 


Containing  Silver :  Freibergite. 
24*77 


27-64 
23*21 
28-24 
27-01 
26-80 


ir. 


3-05 


0*61 


32-91     1-31 


34-59 
36-02 
34-48 
33-20 
35*70 


6*23 
2-36 
2*27 
0*82 
4-50 


6*40  3-09,      Pb   0*04,      Co  0*49, 
gaugue  r29=100-o7  Svanberg. 

3-43  3-18  =  100-61  Kuhlemann. 

4*52  3-41=99*40  Smith. 

5-55  4-97  =  100-24  Rose. 

6-10  4-97  =  98-03  Smith. 
8-90,  Pb  0*90=100-90  Sand. 
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2*1.  Meiseberg,  massive 

28.  "  " 

29.  "         crysi. 

30.  Longban 

31.  Cabarrus,  N.  0. 

32.  Wolfach 
33. 

34.  Freiberg 


S 

24-22 
24-69 
24-80 
23-32 
25-48 
25-50 
23-52 
21-17 


Sb  As 

26-44  

25-74  

26-56 

[28-76] 

17-76  11-55 

27-00  

26-63 

24-63  


Cu 
31-53 
32-46 
80-47 
30-04 
30-73 
25-50 
25-23 
14-81 


Fo 
4-36 
4-19 
3-52 

1-86 
1-42 
7-00 
3-72 
5-98 


Zn 
3-26 
S-00 
3-39 
0-02 
2-53 

3-10 
0-99 


3.   Containing  Mercury :  Spanioliie. 


22-00 
19-38 
24-89 
26-00 
24-37 
24-17 
23-40 
24-14 
(!)  24-74 
25-90 
22-96 


(I)  22-53     19-34 

21-90     23-45 

3,  4-58;  21,  4-87; 
107;  41,  4-84;  44, 


2-94     35-34 

0-31     32-19 

27,  4-89—4 
4-605;  45, 


-946;  2 
5-107; 


8,  4-5 
46,  5 


7-27  =  97-07  Ramm. 

7-55  =  97-63  Kamm. 
10-48,  Pb  0-7S=l(M»  Riunm 
10-0<i=l0()  PaykulL 
10-53=100  G<'nth. 
13-25  =  98-25  Klaproth 
17-71=99-01  Rose. 
31-29=98-87  Rose. 

Hg 

0-12  0-52  =  100-62  ITauer 
0-10  3-57  =  10007  Hauor 
0-07     5-57=99-36  Hauer. 

6-25  =  98-25  Klop. 

0-09  16-(;9=98-fi7  Haucr. 
0-33     2-70  =  98-41  Kerstea 
2-70=97-97  Korsten. 
3-03  =  99-73  Brrhi. 
7-87=100  Scliiidh. 
3-07=90-48  Hauer. 
15-57,     gan^o  0-S0= 
9S-S3  Wtideiibusch. 
17-27,  rbO-2I,  Bi  0-81 
=  100  Rath. 
010  17-32,  Co  0-:i3,  Hi  1-57, 
gangue  1-39=99-87  0. 
26;  29,  4-S52;  35,  4-5S2 ;  86, 
■356. 


35.  Poratsch,  Hungary 
86.         "  " 

37.  "  " 

38.  "  " 

39.  "  " 

40.  V.  di  Castello 

41.  Angina,  Tuscany 
42. 

43.  Iglo,  Hungary 

44.  Zavatka     " 

45.  Schwatz,  Tyrol 

46.  Kotterbacb 

47.  Moschellandsberg 

G.  in  anal.  12,4-73;  1 
4-762;  37,  4-733;  39,  5- 

Cobalt  occurs  in  the  ore  of  Schwarzwald,  Moschellandsberg,  Schottenhofen  nearZell,  Clara  near 
Schapbach,  and  others.  j    1      j 

Pyr.,  etc.— Differ  in  the  different  varieties.  In  the  closed  tube  all  fuse  and  give  a  dark -red 
sublimate  of  sulphid  of  antimony ;  when  containing  mercury,  a  faint  dark -gray  sublimate  appears 
at  a  low  red  heat ;  and  if  much  arsenic,  a  sublimate  of  sulphid  of  arsenic  first  forms.  In  tlio  opea 
tube  fuses,  gives  sulphurous  fumes  and  a  white  sublimate  of  antimony ;  if  arsenic  is  present,  a 
crystalline  volatile  sublimate  condenses  with  the  antimony ;  if  the  ore  contams  mercury  it  ecu. 
denses  in  the  tube  in  minute  metallic  globules.  B.B.  on  charcoal  fuses,  gives  a  coatmg  of  anti- 
monous  acid  and  sometimes  arsenous  acid,  oxyd  of  zinc,  and  oxyd  of  lead;  the  arsenic  may  be 
detected  by  the  odor  when  the  coating  is  treated  in  R.F. ;  the  oxyd  of  zmc  assumes  a  green  color 
when  heated  with  cobalt  solution.  The  roasted  mineral  gives  w:th  the  fluxes  react.ons  for  iron 
and  copper ;  with  soda  yields  a  globule  of  metaUic  copper.  To  detcrmme  the  prescncv  of  a  t roos 
of  arsenic  by  the  odor,  it  is  best  to  fuse  the  mineral  on  charcoal  with  soda  Th^^sence  of  me^ 
cury  is  best  ascertained  by  fusing  the  pulverized  ore  m  a  closed  tube  ^f  ,°^' Th^^nv^L  d^ 
weight  of  dry  soda,  the  metal  subliming  and  condensmg  in  minute  globules.    The  8U>er  us  dtr 

''tZ^iX^  acid,  with  separation  of  sulphur  and  antimonous  and  a^rsenous  add« 

Obs.-The  Cornish  mines,  near  St.  Aust.,  have  afforded  large  tetrahcdral  cr.  -l^'^' ^^'^^^  7,^'^^^°^^ 
dull  surfaces.     More  brilliant  crystallizations  occur  at  the  ^e/^"   '"'"^  ^^f^^j^J"  ^^^  !'kZu^^ 
row  mine  and  other  places  in  Cornwall;  at  Audreasbcrg  and  ,C.l«"^^^^^^j^ '"  "^^"^"  ;„  xTa^^^^ 
in  Hungary;  Freiberg  in  Saxony-  Przibram  in  Bohemia;  Kah    m  Spossart,  Kapnik  m  Transyl 
vania;  Dillenburg  in  Nassau ;  and  other  localities  mentioned  above  and  KoHcr- 

The  ore  containing  mercury  occurs  in  Schmohiitz  ""'^f'-y  ?  ;^,  P?"^.  \"  /(^.[^^^^^^^^^^  Ttu^^t. 
bach  near  Iglo;  at  Schwatz  in  the  Tyrol;  and  in  the  valleys  ^^f/'^^^^^^/^  ;  ; .^   ',       /•  i,?^  In 

Tetrahedrite  is  found  in  America ;  in  Mexico  at  Duran^o,  etc  ^  ;^"?  f  J."»"  „'  ^  ,ij.,,„,i;  i„ 
Bolivia ;  at  the  Kellogg  mines,  10  m.  N.  of  Little  R^^'^:  ^.^^^^^^^^^  '„    No.ada, 

Mariposa  Co.,  in  the  Pine  Tree  gold  vem  and  others ;  m  S'^^^^^^.^^;^^^*;^^^^  jtho  De  Soto 

abundant  at  the  Sheba  and  De  Soto  mmes,  Humboldt  Co.,  massive  ^^^.^  ^    Heintrelmau 

containing  16-4  p.  c.  of  silver,  Allen);  near  Austin  in  Lander  Co.,  m  Aruoua 
mine,  containing  H  p.  c.  of  silver;  at  the  Santa  Rita  mine  .j^H^    emnabar,  covelUte, 

Alt.-Chalcopyrite    Hifachite,    azunte,   «- ^-;,  ^^^  .^^^^ 
occur  as  pseudomorphs  after  tetrahedrite.     Also  a  rea  pmv*. . 
»f  antimony,  oxyd  of  copper  or  oxyd  of  mercury  etc.     '^^  ;V,  \,  .  *'  ,056),  from  the  Annirer 

Annivite  of:  Brauns  (Mitth.  nat.  Ges.  Bern.   1854,  Kenngotta  Ltb.,  1850),  iro 
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valley  in  the  Valais,  is  probably,  according  to  Kenngott,  only  tetrahedrite.  Brauns  obtained  3 
23-75,  Sb  8-80,  As  10-96,  Bi  4-94,  Cu  35-57,  Fe  3-85,  Zn  2-01,  quartz  9-40=100-28.  Excluding  the 
quartz,  the  composition  corresponds  nearly  to  4  R  S  +  (As^  S^,  Sb''  S^,  Bi^  S^).  It  occurs  only 
massive,  and  is  mixed  with  chalcopyrite. 

Siuderiie  of  Fellenberg  (Mitth.  nat.  Ges.,  Bern,  1864,  178)  is  a  similar  compound  (Kcnng., 
Min.  d.  Schweiz,  402).  It  is  from  Ausserberg  in  the  Upper  Valais,  Switzerland.  Fellenberg 
obtained,  S  24-70,  Sb  15-43,  As  11-38,  Bi  0-57,  Cu  37-89,  Fe  2-73,  Zn  5*06,  Pb  0*38,  Ag  0-95, 
gangue  1'81.     G-. =4-657. 

A.  FiELDiTE. — An  ore  from  mine  Altar,  30  leagues  from  Coquimbo,  afforded.  F.  Field  (Q.  J.  Ch. 
Soc,  iv.  332),  S  30-35,  As  3-91,  Sb  20*28,  Cu  86-72,  Zn  7-26,  Fe  1-23,  Ag  0-075,  Au  0*003.  It  is 
soft,  of  greasy  appearance,  greenish-gray,  shghtly  reddish,  with  powder  .bright-red.  Domeyko 
considers  it  impure  with  blende,  pyrite,  and  galenite.  Ettliug  observes  (ib.,  vi.  140)  that  the  con- 
stitution is  analogous  rather  to  enargite  than  tetrahedrite,  corresponding  to  the  formula  4  (^u, 
Zn,  Fe,  Ag)  S  +  (Sb,  As^)  S^     Kenngott  has  named  it  Fieldiie. 

B.  AJPHTHONTTE  (or  Aftonite)  Svanberg. — A  steel-gray  ore,  resembling  tetrahedrite,  if  not  iden- 
tical with  it;  H.  =  3;  Gr.=:4-87;  and  it  contains,  according  to  Svanberg  (Berz.  Jahresb.,  xxviu 
236),  S  30-05,  Sb  (with  tr.  of  As)  24-77,  Cu  32-91,  Ag  3-09,  Zn  6-40,  Fe  1  31,  Co  0-49,  Pb  0-04, 
gangae  1-29  =  100-35.  Ratio  of  sulphid  of  antimoay  to  that  of  the  other  metals,  3  :  6*4.  From 
Wermland  in  Sweden. 

126.  PoLYTELiTE  Glock.,  Syn.,  31,  1847.  ("Weissgiiltigerz  pt.)  An  ore  consisting  mainly  of 
lead,  silver,  antimony,  and  sulphur.  Glocker  cites  Rammelsberg's  analysis  (Pogg.,  Ixviii.  515, 
Min.  Ch.,  99)  of  an  ore  from  Hoffnung  Gottes  mine  near  Freiberg,  a  fine-granular  ore,  having  G. 
=5*438 — 5*465,  apparently  homogeneous,  but  somewhat  mixed  with  blende  and  pyrite.  Klaproth 
analyzed  a  related  weissguUigerz  from  the  Himmelsfiirst  mine  near  Freiberg  (Beitr.  i.  166). 


1.  Himmelsfiirst,  light 

2.  ''  dark 

3.  Hoff".  G. 


S  Sb  Cu  Fe  Zn          Pb  Ag 

13-21  8*50  2*42       51*81  22-00=97-94  K. 

22-39  21-88  1-79        41-73           9-41=97*20  K. 

22*53  22-39  0*32  3*83  6-79  38-36           578=100  R. 


Rammelsberg  makes  the  mineral,  from  his  analysis,  a  silver-lead  tetrahedrite,  with  the  formula 
4  (Pb,  Ag,  Fe,  Zn)  S  +  Sb^  S',  in  which  the  ratio  Fe  :  Zn  :  Pb  +  Ag=2  :  3  :  6,  and  Pb  :  Ag=7  :  1. 

127.  TENNANTITE.  Gray  Sulphuret  of  Copper  in  dodecahedral  crystals  Soiverby,  Brit.  Min., 
1817.  Tennantite  Wm.  &  R.  Phillips,  Q.  J.  Sci.,  vii.  95,  100,  1819.  Arsenikalfahlerz  Germ, 
Kupferblende  Breith.,  Char.,  131,  251,  1823,  Pogg.,  ix.  613,  1827.  Sandbergerit  Breiih,,  B.  H. 
Ztg.,  XXV.  187,  1866. 


Isometric;  holohedral,  Phillips.  Observed  planes  0^  /,  1,  2-2,  f-f. 
Figs.  55,  57,  58,  and  18  with  planes  of  55.  Cleavage:  dodecahedral  im- 
perfect.    Twins  as  in  tetrahedrite.     Massive  forms  unknown. 

H.=3*5-4:.  G.=4*3T-4*53;  4*37-4:-49,  Cornwall;  4-53,  Skutterud. 
Lustre  metallic.  Color  blackish  lead-gray  to  iron-black.  Streak  dark 
reddish-gray.     Fracture  uneven. 

Comp. — 4  (Ou,  Fe)  S  +  As''  S',  agreeing  in  crystalline  form  and  general  formula  with  tetrahe- 
drite. Analyses:  1,  Phillips  (1.  c);  2,  Kudernatsch  (Pogg.,  xxxviii.  397);  3,  Wackernagel 
(Ramm,  Min.  Ch.,  88);  4,  Rammelsberg  (Min.  Ch.,  88);  5,  Fearnley  (Scheerer  in  Pogg.,  Lxv.  298); 
6,  Plattner  (Pogg.,  Ixvii.  422);  7,  Merbach  (B.  H.  Ztg.,  xxv.  187): 


|1.  Trevisane,  Comw. 


2. 

4. 
6. 
6. 
7. 


Skutterud,  G.=4*53 

KupferUende 

Saiidberg&riie 


S 
30-25 
27*76 
26*88 
26-61 
29*18 
28*11 
25*12 


As 

12-46 

19*10 

20*53 

19*03 

19*01« 

18*88 

14*75 


Cu 

47-70 

48-94 
48*68 
51-62 
42-60 
41*07 
41-08 


Fe 

9-75 

3-57 

3-09 

1*95 

9*21 

2-22 

2-38 


Zn 


-=100-16  PhiUips. 

Ag  tr.,  Si  0*08=99*45  Kud. 
-=99-18  Wack. 

=  99-21  Ramm 
=  100  Fearnley. 


8*89,  Ag,  Sb,  /r.,  Pb  0*34=99*51  PI. 
7-19,  Sb  7*19,  Pb  2*77=100*48  Merbach. 


The  Kupferblende  Breith.  (or  zincfahlerz\  from  near  Freiberg  (anal.  6),  has  part  of  the  iron 
replaced  by  zinc.    Its  streak  is  brownish  or  dirty  cherry-red;  G. =4*2— -4-4.    The  sandbei geriti 
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(anal.  7),  from  L.  Morococha  in  Peru,  is  stated  to  liave  cubic  cleavage,  an  iron-blick  oolnr  an^  n, 
=4-369;  it  is  in  tetraliedral  crystals,  haviu-  also  tlie  planes  i  2-^  '  ^  ^* 

Pyr.-In  the  closed  tube  gives  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube  (rirM 
sulphurous  fumes,  and  a  sublimate  of  arsenous  acid.  B.B.  on  charcoal  fuses  with  inturacHSna 
and  emission  of  arsenic  and  sulphur  fumes  to  a  dark-gray  magnetic  globule.  The  ro.i«t/Hl  minorij 
gives  reactions  for  copper  and  iron  with  the  fluxes;  with  soda  on  charcoal  gives  inetaUio  couDcr 
with  iron.  °  wj,jj«r, 

^P^!--^?^"?^^/7  ("o^^^i  i^  *^^f  9°^"ish  mines,  particularly  at  Wheal  Jewel  in  Gwennap,  and 
Wheal  Unity  in  Orwmear,  usually  in  splendent  crystals  investing  other  copper  ores-  but  latterly 
not  met  with  unless  at  East  Relistian  mine.     Also  at  Skutterud  in  Norway,  and  in  Aliruria. 
Named  after  the  chemist,  Smithson  Tennant. 


128.  MENEGHINITE.    Bechi,  Am.  J.  Sci.,  II.  liv.  60,  1862. 

^  Monoclinic,  v.  Katli.  Observed  planes  :  vertical,  i\  i-i,  /,  i-J,  i-i,  I'-J, 
^4,  ^'-^  ;  liemidomes  l-^,  2-^,  -l-^,  -2-^*;  liemioctahedral,  2-2,  and  four  otiiere! 
7  A  7=140°  16^  i-^  A  i-^^  front,  108°  IT,  U  A  i-3,  front,  85°  23',  U  A  -1-t 
=110°  0',  i-i  A  -2-^=124°  30',  i-i  A  l-^=107°  54',  U  A  2-i=124°  29'. 
Crystals  slender  prismatic.  Twins:  composition-face  ^-^;  l-i  A  -l-i  =  177° 
54',  the  two  faces  1-^,  -1-i  being  nearly  in  the  same  plane.  Also  compact 
fibrous. 

H.=2*5.     G.=6'339.     Lustre  metallic,  very  bright.    Resembles  boulan- 
gerite, 

Comp. — 4  Pb  S  +  Sb'S'.  analogous  to  tetrahedrite.  Analysis:  1,  K  Bechi  (L  c);  2,  v.  Bath 
(Pogg.,  cxxxiL  1867) : 

S  Sb  Pb  Cu  Fe 

1.  Bottino         17-52         19-28        59*21         3-54        0-35  =  99-90  BechL 

2.  "  16-97         18-37         61-47         0-39        023,  undec  0-82=98-25  Rath. 

Obs. — Occurs  at  Bottino,  near  Serravezza,  in  Tuscany,  along  with  galenite,  boulangerita, 
jamesonite,  etc.,  and  also  crystals  of  albite ;  also  in  the  neighboring  valley  of  Castello.  First 
observed  by  Prof.  Meneghini,  of  Pisa.  The  crystallization  has  been  determined  as  al»ovo  given, 
and  crystals,  both  simple  and  compound,  figured  by  v.  Rath  (1.  c).  Q.  Sella  made  it  orthorhombic 
(Gazz.  uffic.  d'ltal,  1862). 

129.  GEOORONITE.    Gookronit  Svanherg,  Jahresb.,  ix.  203,  1839.    Kilbrickenite  Apjoh^ 
Trans.  R.  Irish  Ac,  1840.     Schulzit  Eausm.,  Ilandb.,  166,  1847. 

Orthorhomic.    7a 7=119°  44',  Kerndt.     Observed  planes:  7,  i-i,  1-2. 
1-2  A 1-5,  pyram.,  about  153°  and  64°  45',  bas.,  122°.     Cleavage  :  7     Usually 


massive.     Also 

H.=2-3. 
lead 


granular  or  earthy. 

r.  =  6*4— 6"6.      Lustre  metallic. 


Color  and  streak  light 


•gray- 


-grayish  blue.     Fracture  uneven. 


Oomp.— 5  PbS  +  (Sb,  As)"  S^=Sulphur  16-5,  antimony  16-7,  lead  66-8=100.  Analyses:  1, 
Svanberg  (Jahresb.,  xx.  203) ;  2,  Sauvage  (Ann.  de  M.,  III.  xvii.  525);  3,  Kerndt  (Pogg.,  Ixt.  303); 
4,  Apjohn  (1.  c);  5,  Svanberg  (GEfv.  Ak.  Stockh.,  1848,  64) : 

Fe 

0-42,  Zn  0-1 1  =9903  St. 
— :=99-39  iSjiuviure, 
1  •7:^  =  100-95  Kerndt 
0':i8  =  100  Apjolm. 
0-08,  Ag  0-24,  Zn  0-69,  0§ 
Al  1-9=98-36  Snmberg. 


1.  Sala,  Sweden        G.=6-54 

2.  Merido,  Schulzite  G.  — 6-43 
8.  Tuscany,  G.  =  6-45 -6-47 
4.  Kilbrickenite  G.= 6-407 
6.  Fahlun  G.= 6-434 


s 

Sb 

As 

Pb 

Cu 

16-26 

9-58 

4-69 

65-45 

1-51 

16-90 

16-00 

64-89 

1-60 

17-32 

9-69 

4-7-2 

66-55 

1-15 

16-36 

14-39 

68-87 

15-16 

5-66 

4-62 

64-17 

4-17 
4-17, 

Svanberg  deduces  for  the  last  the  formula  6  Pb  S  +  (Sb,  As)'  S*. 
Pyr. — Same  as  for  zinkenite. 
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Obs. — From  the  silver  mines  of  Sala  in  Sweden  ;  also  from  Gallicia,  Merido  in  Spain,  in  nodiileil 
in  galena;  it  crumbles  easily  and  soils  the  fingers;  the  valley  di  Castello  near  Pietro  Santo,  in 
Tuscany. 

The  kilbrickeniie  is  from  Kilbricken,  Clare  Co.,  Ireland. 

The  name  geocronite  is  derived  from  yr?,  earth,  and  Kpo»/of,  Saturn,  the  alchemislic  name  fof 
lead. 

A  mineral  found  at  Tinder's  gold  mine,  Louisa  Co.,  Va.,  may  be  this  species.  It  contains,  ac- 
cording to  G-enth  (Am.  J.  Sci.,  II.  xix.  19)  S  16,  Pb  60,  Ag  0-25,  with  antimony  and  arsenic. 

An  antimonial  ore  from  between  La  Paz  and  Yungas,  in  Bolivia,  is  referred  here  by  D.  Forbes 
(Phil.  Mag.,  IV.  xxix.  9). 


130.  STEPHANITE.  Argentum  rude  nigrum?.  Germ.  Schwarzerz,  pt.,  Agric,  Interpr.,  462, 
1456.  Svartgylden,  Schvartsertz,  pt.  Minora  argenti  nigra  spongiosa  (fr.  Freiberg)  Wall.j 
313,  1747.  Argentum  mineralisatum  nigrum  fragile  (fr.  Schemnitz,  etc.),  Roschgewachs  (of 
Hung,  miners)  Born.,  Lithoph.,  i.  81,  1772.  Sprodglaserz  Wern.,  1789.  Sprodglanzerz.  Brittle 
Silver  Ore,  or  Glance.  Brittle  Sulphuret  of  Silver.  Argent  noir  pt.  ff.,  Tr.,  1801.  Argent  sul- 
fure  fragile  Fr.  Schwarzgiiltigerz  Leonh.,  Handb.,  638,  1826.  Psaturose  Beud.,  Tr.,  ii.  432, 
1832.    Stephanit  Eaid.,  Handb.,  570,  1845. 

Orthorhombic.     I^  7=115° 
1  :  1*5844.     Observed  planes:   0\  vertical 
f-^,  1-2,  2-1,  4-z,  -^-2,  7-2,  8-2,  1-2;  octahedral,  \,  I,  -J,  f,  1,  2,  -^-n,  3-^,  J-7, 

1    K    i-"^    1^-K    8-2    4-^     1-^    ^A     ?tA    A-9    4-9     13-1^     5-1     5.1    A.3  .     3._q     Q_5 
120 


39',  6^Al-fcl32° 


32^;  a-.h:  c=l-0897  : 


,  2-2,  2-2,  2-Ti,  2-9,  2*-5,  2-3 ;  domes 


6^  A  ^=147°  14'. 
6>  A  1=127  51. 
6>  A  2=111  14. 
6>  A  1-2=145  34. 

6>  A  2-2=126  6. 


1-2  A 1-2,  ov.  2-2,  =  68°  52'. 
2-2  A  2-2,  ov.  2-z,  =  107  48. 
lAl,  mac, =131  16. 
lAl,  bracli.,=96  8. 


Cleavage  :  2-2  and  2-2  imperfect.  Twins :  composition-  • 
face  //  forms  like  those  of  aragonite  frequent.  Also  1 
massive,  compact,  and  disseminated. 

H.=2— 2-5.  G.  =  6-269,  Przibram.  Lustre  metallic 
Color  and  streak  iron-black.     Fracture  uneven. 


Oomp.— 5  AgS  +  Sb^S^=Sulphur  16'2,  antimony  15*3,  silver  68-5=100. 
K0S6  (Pogg.,  XV.  474);  Kerl  (B.  H.  Ztg.,  1853,  No.  2): 


Analyses:  1,  H. 


S 

Sb 

Ag 

1.  Schemnitz 

16-42 

14-68 

68-54 

2.  Andreasberg 

1651 

15-79 

68-38 

Fe  Cu 

—            0-64=100-28  Rose. 
0-14  =  100-82  Kerl. 

Considered  an  arsenical  mineral  until  Klaproth's  analysis  in  1793  (Beitr.,  i.   162). 

Pyr. — In  the  closed  tube  decrepitates,  fuses,  and  after  long  heating  gives  a  faint  sublimate  of 
sulphid  of  antimony.  In  the  open  tube  fuses,  giving  off  antimonial  fumes  and  sulphurous  acid. 
B.B.  on  charcoal  fuses  with  projection  of  small  particles,  coats  the  coal  with  antimonous  acid, 
which  after  long  blowing  is  colored  red  from  oxydized  silver,  and  a  globule  of  metallic  silver  is 
obtained. 

Soluble  in  dilute  heated  nitric  acid,  sulphur  and  oxyd  of  antimony  being  deposited. 

Obs. — In  veins,  with  other  silver  ores,  at  Freiberg,  Schneeberg,  and  Johanngeorgenstadt  in 
Saxony ;  at  Przibram  and  Ratieborzitz  in  Bohemia ;  at  Schemnitz  and  Kremnitz  in  Hungary ;  at 
Andreasberg  in  the  Harz ;  at  Zticatecas  in  Mexico  ;  and  in  Peru. 

In  Nevada,  an  abundant  silver  ore  in  the  Comstock  lode  ;  at  Ophir  and  Mexican  mines  in  fine 
crystals;  in  the  Reese  river  and  Humboldt  and  other  regions.     In  Idaho,  at  the  silver  mines 

Named  after  the  Archduke  Stephan,  Mining  Director  of  Austria.     A  valuable  ore  of  silver. 

The  species  is  homoeomorphous  with  aragonite.     See  on  cryst.,  F.  H.  Schroeder,  Pogg.,  xcv.  257. 

AIL — Crystals  occur  altered  to  silver,  and  also  to  argentopyrite  (p.  39). 
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131.  POLYBASITE. 


Sprodgla&erz  pt.  Weni.    Polybasit  //.  Host,  Pogg.,  xv.  573,  1829.     Eu- 
genglanz  Breiih.,  Char.,  266,  1832. 

Orthorhombic,  Descl.  /A  /  nearly  120°,  0  a  1  =  121°  30'  OI)snrvpH 
planes  0,  7, 1.  1  A  1,  pj^-,-129°  32',  1  A  1,  l>as,  =  117°.  Crystals  uTualN 
short  tabular  prisms,  with  the  bases  triangularly  striated  i)aralh'l  to  alter 
aate  edges.      Cleavage;  basal  imperfect.      Also' massive  and  disseminated 

H.  =  2— 3.  G.=6-214.  Lustre  metallic.  Color  iron-black;  m  thin 
Tvstals  cherry-red  by  transmitted  light.  Streak  iron-black.  Opaque  except 
when  quite  thin.     Fracture  uneven. 

Oomp.— 9  (Ag,  -Gu)  S  +  (Sb,  As)^  S^=,  if  containing  silver  without  copper  or  arsenic,  Sulphui 
14-8,  antimony  9-7,  silver  75-5  =  100.  More  probably  10  (Ag,  •fu)  S  +  (Sb,  As)' S',  in  which  the 
second  member  is  lialf  what  it  is  in  the  preceding  species,  and  the  at.  ratio  (Ag,  ^\\)  and  (S  Sb, 
Als)  is  2  :  3.  Analyses:  1-3,  H.  Rose  (1.  c);  4,  C.  A.  Joy  ^Inaug.  Diss.,  24):  5.  Tonuer  (LotosI 
1859,  85,  Jahrb.Miu.,  1860,  716):  '      ^.     .  \^^*^ 


1.  Durango,  Mexico 

2.  Schemnitz 
3    Freiberg 

4.  Cornwall 

5.  Przibram,  G.  =  6-03 


S 
17-04 
1683 
16-35 
15-87 


Sb 

5-09 
0-25 
8-39 
5-46 


As 

3-74 
6-23 
1-17 
3-41 


15-55  11-53 


Ag  Cu  Fe  Zn 

64  29  9-93  006  =100-15  Rose. 

72-43  3-04  0-33  o-59=«tl)-70  Rose. 

69-99  4-11  0-29  =10030  Rose. 

72-(il  3-30  0-34  =100-45  Joy. 

68-55  3-36  014  =9'J-13  Tonncr. 


D.  Forbes  found  in  crystallized  specimens  from  Tres  Puntos,  Chili,  67*47  and  60-94  p.  c  of  silver, 
and  in  a  massive  ore  from  Romero,  S.  of  Copiapo,  66*14  p.  c.     (Private  comnmnication.) 

Pyr.,  etc. — In  the  open  tube  fuses,  gives  sulphurous  acid  and  antiinouial  fumes,  the  Utter 
forming  a  white  sublimate,  sometimes  mixed  with  crystalline  arsenous  acid.  IJ.B.  fuses  with 
spirting  to  a  globule,  gives  off  sulphur  (sometimes  arsenic),  and  coats  the  coal  with  aulimonoua 
acid;  with  long-continued  blowing  some  varieties  give  a  faint  yellowish-white  coating  of  oxyd  of 
zinc,  and  a  metallic  globule,  which  with  salt  of  phosphorus  reacts  for  copper,  and  cupelled  with 
lead  gives  pure  silver. 

Decomposed  by  nitric  acid. 

Obs.— Occurs  in  the  mines  of  Guanaxuato  and  Gaudalupe  y  Calvo  in  Mexico;  also  at  Guarisamei 
in  Durango,  with  chalcopyrite  and  calcite ;  at  Tres  Puntos.  desert  of  Atacania,  Chili :  at  Frfibert? 
and  Przibram.  In  Nevada,  at  the  Reese  mines ;  in  Idaho,  at  the  silver  mines  of  the  Owhylioe 
district. 

Named  from  ttoXuc,  many,  and  /Jdai?,  hose,  in  aUusion  to  the  many  metallic  bases  present. 

Alt. — Stephanite  and  pyrite  occur  as  psoudomorphs  after  polybasite. 

132.  ENARGITE.     Enargit  Breith.,  Pogg.,  Lsxi.  383,  1850.     Guayacanite  Fidd,  Am.  J.  ScL. 

II.  xxvii.  52,  1859. 

Orthorhombic.      I^  I='^r  53^  0  A  l-z=i;3o°  37^  Dauber;   a  :  5  :  c= 
iO-94510  :   1   :  1-1480.       OJDserved  121 

'planes :    0  /     vertical,  //   ^-^,   i-l ; 
i  domes,  J-i,  l-i,  2-*,  1-*;  octahedral, 

,i  1. 

I  6>Afz=154°43' 

I  0  A  2-1=117  63 

I  0  A  l-z=140  20 

i  6>  A  1=128  35 

Cleavage:    /perfect;    ^-^,  i-i  dis- 
tinct ;   0  indistinct.     Also  massive 
granular  or  columnar. 

H.  =  3.  G.=4-43-4-45;  4*362, 
Kenngott.  Lustre  metallic.  Color 
grayish  to  iron-black ;  streak  gray- 
ish-black, powder  having  a  metallic  lustre 


Brittl 


e. 


PcnL 

Fracture  uneven. 
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Comp.— At.  ratio  for  Cu,  As,  S=3  :  1  :  4;  whence  3  €u  S  +  As'  S'=Sulpliur  32-5,  arsenic  19'l] 
copper  48-4:^100.  Analyses:  1,  Plattner  (Pogg.,  Ixxx.  383);  2,  F.  Field  (1.  c):  3,  v.  Kobel 
(Ber.  Ak.  Miinch.,  L  161,  1865);  4,  W.  J.  Taylor  (Proc.  Ac.  PhHad.,  168,  1857);  5,  Genth  (Am  J, 
Sci.,  11.  xxiii.  420);  6,  7,  Luthe  &  Rammelsberg  (ZS.  G.,  xviii.  241);  8,  B.  S.  Burton  (private 
contrib.):  ^ 


1.  Peru 

2.  Chili,  Guay. 

3.  Coquimbo 

4.  N.  Grenada 
Chesterfield 
Cosihuirachi 


Colorado 


S 
32-22 
31-82 
32-11 
34-50 
33-78 
31-86 
32-45 
(I)  30-95 


As 
17-60 
19-14 
18-10 
16-31 
15-63 
17-17 
15-88 
17-46 


Sb 
1-61 

1-29 
1-35 


Cu 

47-20 
48-50 
48-89 
46-62 
50-59 
50-08 
49-21 
46-64 


Fe 

0-57 

ir. 

0-47 

0-27 

0-09 
1-58 
1-02 


Ag 

0-02,  Zn  0-23=99-45  Plattner. 

<r.  =  99-46  Field. 

Te  0-05,  Zn,  Se  tr.=d2'62  KobelL 

: 98-99  Taylor. 


-=100  Genth. 

-=99-20  Luthe. 

-=99-12  Ramm. 

■  insol.  1-98=99-40  Burton. 


Genth's  analysis  was  made  on  "too  small  a  quantity  for  a  complete  examination." 

Pyr.— In  the  closed  tube  decrepitates,  and  gives  a  sublimate  of  sulphur ;  at  a  higher  tempera* 
ture  fuses,  and  gives  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube,  heated  gently,  the 
powdered  mineral  gives  off  sulphurous  and  arsenous  acids,  the  latter  condensing  to  a  subHmate 
sontaining  some  antimonous  acid.  B.B.  on  charcoal  fuses,  and  gives  a  faint  coating  of  arsenoua 
acid,  antimonous  acid,  and  oxyd  of  zinc;  the  roasted  mineral  with  the  fluxes  gives  a  globule  of 
metallic  copper. 

Soluble  in  nitro-muriatic  acid. 
_  Obs.— From  Morococha,  Cordilleras  of  Peru,  at  a  height  of  15,000  feet,  in  large  masses,  occa- 
sionally with  small  druses  of  crystals,  along  with  tennantite,  imbedded  in  crystalline  limestone 
(anal.  1);  Cordilleras  of  Chih  {guayacaniie,  anal.  2);  same,  mine  of  Hediondas,  Prov.  Coquimbo. 
(anal.  3);  mines  of  Santa  Anna,  N.  Grenada,  in  cavities  in  quartz  (anal.  4);  at  Cosihuirachi  in 
Mexico;  Brewster's  gold  mine,  Chesterfield  district,  S.  Carohna  (anal.  5);  in  Colorado  (anal  8)-  at 
Willis's  Gulch,  near  Black  Hawk.  ^  ^' 

For  Dauber  on  cryst.,  see  Pogg.,  xcii.  237.  Breithaupt  (ib.,  Ixxx.  383)  made  I A  7=98°  11'.  and 
Rammelsberg  (ZS.  G.,  xviii.  242)  98°  10'. 

133,  XANTHOCONITE.    Xanthokon  Breith.,  J.  pr.  Ch.,  xx.  67,  1840. 

Eliombohedral ;  jR  A  I^=7V  34';  6^  A  ^=110°  30',  a=2'3163.  Ob- 
Berved  planes  J?,  -2,  0.  0  A  2=100°  35'.  Cleavage  :  ^,  and  0.  Usually 
in  reniform  masses,  with  the  interior  consisting  of  minute  crystals. 

H.=2.  G.=:5-0— 5'2.  Color  dull-red  to  clove-brown  ;  crystals  orange- 
yellow  on  the  edges  by  transmitted  light.     Streak-powder  yellow.     Brittle. 


Comp.- 
Analyses  ; 


-(3  Ag  S  +  As^  S')  +  2  (3  Ag  S  +  As'^  S')=Sulphur  2M,  arsenic  14-9,  sUver  64-0=100. 
Plattner  (Pogg.,  Ixiv.  275): 


1. 
2. 


S 
21-36 
21-80 


As 

[13-49] 
[14-32] 


Ag 
64-18 
63-88 


Fe 

0-97=100 
=100 


P,3n^'— In  t^e  closed  tube,  at  a  gentle  heat,  the  yellow  color  is  changed  to  dark-red,  but  on 
cooling  it  regains  its  original  color;  at  a  higher  temperature  fuses,  and  gives  a  faint  subhmate  of 
Bulphid  of  arsenic.    In  the  open  tube,  and  on  charcoal,  behaves  like  proustite. 

Obs. — Occurs  with  stephanitc  at  the  Himraelsfiirst  mine  near  Freiberg. 

Named  in  allusiou  to  its  yellow  powder,  from  ^avdog,  yellow,  and  kovh,  powder. 


APPEKDIX  TO  SULPHIDS,  Etc. 

134.  CLATITE  W.  J.  Taylor,  Proc  Ac.  Philad.,  Nov.  1859. 

Isometric,  tetrahedraL    Occurring  form  the  tetrahedron,  with  planes  of  the  dodecahedron 
Crystals  small.    Also  massive,  incrusting, 
a=2-5.    Lustre  metaUic.    Color  and  streak  blackish  lead-gray.    Opaque.    Sectile. 


BULPHAIiSENITES,   ETC.  [QJ 

Analyses  by  W.  J.  Taylor  (L  c.): 

S  As  Sb  Pb  Cu  Ag 

1.  8-22  9-78  6-54  6851  7-G7  tract. 

2.  8-14  undet.         undet.  67-40  5-62  ' 

Prom  Peru.     Probably  a  result  of  alteration.    Requires  further  investigation. 

135.     BOLIYIANITE.     BoUvian  BreWi.,  B.  II.  Ztg.,  ixv.  188. 

Orthorhombic.     In  acicular  rhombic  prisms,  tufts,  and  fine  columnar.     Resembles  stibnite. 
H.  =  2i.     G.=4-820— 4-828.     Cleavage:   i-i  distinct.     Lustre  submctallie.    Color  lead-gray, a 
little  darker  than  in  stibnite. 

According  to  T.  Ricbter,  an  antimonial  sulpbid  of  silver,  containing  8*5  p.  c  of  silver. 
From  Bolivia. 

65B.  SULPHOSELENID  OF  ZINC  AND  MERCURY.    A.  del   Casiillo,  in  priv.  comm.,  daieu 
Mexico,  Feb.  27,  1865,  to  Prof.  Henry,  and  from  him  to  the  author. 

In  crystals  (rhombohedrons  ?) ;  cleavage  not  observed. 

H.=3.     G.=6-67— 7-165.     Color  dark  lead-gray.    Streak  grayish-black. 

COMP. — According  to  Castillo's  trials,  a  compound  of  sulphur,  selenium,  zinc,  and  mercury,  of 
undetermined  proportions, 

Ptr.,  etc. — In  the  closed  tube  gives  a  grayish-black  sublimate,  and  above  this  a  ring  of  metal- 
lic mercury;  in  the  open  tube  affords  the  odor  of  selenium,  a  blackish  zone  of  selenium,  and 
above  this  a  grayish-red  oxyd,  and  still  higher  a  sublimate  of  mercury.  B.B.  the  selenium  and 
mercury  are  volatilized,  leaving  a  residue  of  oxyd  of  zinc,  yellow  while  hot  and  white  on  coolinjf. 
On  charcoal  burns  with  a  bluish  flame,  giving  first  the  odor  of  sulphur  and  then  of  selenium  ;  the 
assay  turns  yellow,  then  red,  and  finally  yields  a  yellow  skeleton  of  oxyd  of  zina  Insoluble  ic 
nitric  acid  ;  soluble  in  nitro-muriatic  acid. 

Obs. — Occurs  at  the  quicksilver  mines  of  Guadalcazar,  along  with  cinnabar,  and  in  cavities  ii 
baxite,  Suorite,  and  gypsum.     Appears  to  be  near  onofrite,  No.  65  A,  p.  66. 
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III.    COMPOUNDS  OF  CHLORINE,  BROMINE.  IODINE. 


1.  ANHYDROUS  CHLORIDS,  ETC. 

1.  Composition  R'  (CI,  Br,  I). 
I.  CALOMEL  GROUP.    Tetragonal. 

136.  Calomel,  Hg''  CL 

2.  Composition  R  (CI,  Br,  I). 

1.  HALITE  GROUP.    Isometric 

137.  Sylvite,  E:  CL  140.  Cerargtrite,  Ag  CI 

188.  Halite,  Na  CI.  141.  Embolite,  Ag  (CI,  Br). 

139.  Sal  Ammoniac,  NH*  CI.  142.  Bromyrite,  Ag  Br. 

2.  lODYRITE  GROUP.    Hexagonal. 

143.  Iodybite,  Ag  L  144.  Cocoinite,  Hg  L 

3   COTUNNITE  GROUP.    Orthorhombic. 

145    COTUNNITE^   PbCL 

3.  Composition  R'  01*. 
MOLTSITE  GROUP. 

146.  MOLYSITE,  Fe'  CI". 


2.  HYDROUS  CHLORIDS. 

147.  Cabnallite,  (K  Mg)  Cl  +  4  fi.       149.  Kremersite,  2  (K,  Am)  Cl  +  Fe'  CI' +3  3. 

148.  Tachhydrite,  (Ca,  Mg)  CI  +  4  fi. 


3.  OXYCHLORIDS. 

150.  Matlockite,  PbCl+PbO.  153.  Atacamite,  3Cufl  +  (CuCl)fi 

151.  Mendipite,  Pb  CI  +  2  Pb  0.  1 53 A.  Tallingite,  4  Cu  H  +  (Cu  CI)  H  f  3  aq. 

152.  Schwartzembergite,  Pb  I  +  2  Pb  0.   154.  Percylite. 

Appendix.^155.  Chlorid  of  Magnesium.    156.  Chlorid  op  Manganese.    157.  Iodidoi  Zinc 
1 5  b.  Bromid  of  Zinc. 
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Ill 


1.  AKHYDEOUS  CHLORIDS,  ETC. 


136.  CALOMEL.  Horn  Mercury  (fr.  Deux  Fonts)  Wou/fe,  Phil.  Trans.,  618,  1776  Mined* 
mercure  corn^e  c^e  Z-wfe,  Crist.,  ilL  161, 1783.  Quecksilbor-Horuerz  Wem,  Bor^.  J  381  1789 
Horn  Quicksilver;  Dichlorid  of  Mercury.  Kalomel,  Chlorquecksilber,  Chlo'nnorcur,  (Lrm.'  Mep 
cure  chlorure  Fr.  , 

Tetragonal.      0  A  14=129°  4';  ^=1-232.      Observed  planes-  vertical 
7,  i'l,  i-^ ;  octahedral,  J,  -J-,  1 ;  |-^,  2-^  ;  zirconoid,  2-2,  2-f ,  f  2.  ' 

6>A2-fcll2°  5'         6>  A  1=119°  5r         2-^A2-^^  pyr.,==  OS''    8' 
OAi-i=U0   36        (9 A ^=149    51         lAl,      pyr.,  =  104   20 

Pyramid  2-i  when  alone  gives  a  very  acute  termhiation  to  the  prism. 
Cleavage :  /,  indistinct.  Twins  compounded  so  as  to  have  the  verticai 
axis  in  one  line,  but  the  edges  of  the  pyramid  of  one  in  the  same  plane  with 
the  faces  of  the  pyramid  of  the  other. 

H.=l— 2.  G.=:6-tl:82,  Haidinger.  Lustre  adamantine.  Color  white, 
yellowish-gray,  or^  ash-gray,  also  grayish,  and  yellowish-white,  brown. 
Streak  pale  yellowish-white.  Translucent — subtranslucent.  Fracture  cou- 
choidal.     Sectile. 

Oomp.— Hg^  01= Chlorine  15-1,  mercury  84*9  =  100. 

Pyr,,  etc, — In  the  closed  tube  volatilizes  without  fusion,  condensing  in  the  cold  part  of  the  tube 
as  a  white  sublimate  ;  with  soda  gives  a  sublimate  of  metallic  mercury.  B.B.  on  charcoal  volati- 
lizes, coating  the  coal  white.  Insoluble  in  water,  but  dissolved  by  nitro-muriatic  acid ;  blackens 
when  treated  with  alkalies.  • 

Obs, — At  Moschellandsberg  iu  the  Palatinate,  coating  the  cavities  of  a  ferruginous  gangae, 
associated  with  cinnabar — crystals  often  large  and  well-defined ;  also  at  the  quicksilver  mines  of 
Idria  in  Carniola ;  Almaden  in  Spain ;  Horzowitz  in  Bohemia. 

According  to  Hessenberg,  crystals  from  Moschellandsberg  afford  0  A  1-1=129°  40',  (?a2-i= 
112°  35'. 

Named  from  /caXd?,  beautiful,  and  [ilXi,  honey,  the  taste  being  sweet,  and  the  compound  the  J/er- 
curius  dulcis  of  early  chemistry. 

137.  SYLVITE.  Muriate  of  Potash  (fr.  Vesuvius)  Smiihson,  Ann.  PhiL,  U.  vL  258,  1823. 
Chlorid  of  Potassium.  KaU  Salzsaures,  Chlorkahum,  Germ.  Sylvine  Beud.,  Tr.,  ii.  611,  1832. 
HoeveUt  K  Girard,  Jahrb.  Min.  1863,  568.  Leopoldit  E.  Reichardt,  Jahrb.  Min.  1S66,  831. 
SchatzeUit  and  Hovellit  (fr.  Stassfurt),  B.  H.  Ztg.,  xxiv.  276,  Ann.  Ch.  Phys.,  IV.  v.  318,  324. 

Isometric.     Figs  1,  6,  2.     Cleavage  cubic.     Also  compact. 
H.  =  2.      G.=l-9— 2.     White  or  colorless.      Vitreous.     Soluble;  tasto 
like  that  of  common  salt. 

Comp.— K  Cl= Potassium  52-5,  chlorine  4t-5  =  100.  That  of  Vesuvius,  aecordinp  to  A.  MtiUer 
(Verh.  Ges.  Basel,  1854,  113),  is  pure,  affording  no  trace  of  lime,  magnesia,  or  alumina,  and  only  a 
trace  of  soda.  The  sylvite  of  the  Anhalt  salt  mine,  Leopoldshall,  aObrded  Reichardt  (1.  c)  K  52-4, 
CI  47-4.  ^  ^  ..   - 

Pyr,,  etc.— B.B.  in  the  platinum  loop  fuses,  and  gives  a  violet  color  to  the  outer  flamo.  .\dded 
to  a  salt  of  phosphorus  bead,  which  has  been  previously  saturated  witli  oxyd  ol  c-opptT.^wlonj  the 
O.F.  deep  azure.  Water  completely  dissolves  it,  100  parts  taking  up  ;i4-5  at  lH-75  U  Ue«te<I 
with  sulphuric  acid  gives  off  muriatic  acid  gas.  r  -♦    •     ♦k 

Obs,— Occurs  at  Vesuvius,  about  the  fuinaroles  of  the  vol&ino.  Also  at  ^tasslurt,  in  uio 
carnallite  beds  of  the  salt  formation ;  at  Leopoldshall  (/eopoWite).  „     ,     .,  t     ,u. 

The  compound  is  the  Sal  digestivus  ^2/^y«  of  early  chemiPtry,  Avhence  Boudauts  name  lor  Ida 
species.  There  is  no  reason  for  changing  it  in  the  fact  that  the  earlier  knovni  minenii  WM  of 
volcanic  origin. 
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138.  HALITE.  COMMON  SALT.  Rock  Salt,  Muriate  of  Soda,  Chlorid  of  Sodium.  Kochsala, 
Steinsalz,  Bergsalz,  Germ.  Soude  muriatee,  Chlorure  de  sodium,  Sal  gemme,  Fr.  Salmart 
Beud.,  Tr.,  1832.     Halites  Clock.,  Syn.,  290,  1847. 


122 


conclioidal. 


Isometric.     Observed  planes,  O,  1,  /,  i-^.    Figs.  1, 
2,  6,  16,  and  6  +  16 ;  usually  in  cubes ;  rarely  in  octa- 
hedrons ;  faces  of  crystals  sometimes  cavernous,  as  in 
f.  122.    Cleavage :  cubic,  perfect.    Massive  and  granu 
lar,  rarely  columnar. 

H.=2-5.     G.=2-l— 2-257;  of  pure  crystals,  2-135, 
Hunt.     Lustre  vitreous.    Streak  white.    Color  white, 
also  sometimes  yellowish,  reddish,  bluish,  purplish  ; 
often  colorless.    Transparent — translucent.     Fracture 
Eather  brittle.     Soluble ;  taste  purely  saline. 


1. 

Vic,  white 

99-3 

2. 
3. 
4. 

"    grayish 
"    gray 
"    red 

97-8 
90-3 
99-8 

5. 

Marennes,  whitish 

97-2 

6. 
7. 

"         yellow 
"         red 

96-70 

96-78 

8. 
9. 

10. 

"         green 
Algiers 
Stassfurt 

96-27 

97-8 

97-35 

11. 

Petit  Ansa,  white 

98-88 

12. 

St.  Domingo 

98-33 

0-5 
0-3 
5-0 

2-0 

0-4 

1-2 

0-5 

0-23 

1*21 

0-66 

0-68 
0-27 

1-09 
1-09 

0-60 
0-80 

1-1 

1-01 

0-43 

0-23, 

tr. 

0-79 

0-04 

1-48 

0-06, 

Oomp. — Na  CI = Chlorine  60-7,  sodium  39"3=100.  Commonly  mixed  with  some  sulphate  of 
lime,  chlorid  of  calcium,  and  chlorid  of  magnesium,  and  sometimes  sulphate  of  magnesia,  which 
render  it  liable  to  deliquesce.  Analyses:  1-8,  Berthier  (Ann.  d  M.,  x.  259);  9,  Pournet  (ib.,  IV. 
tx.  551);  10,  Rammelsberg  (Min.  Ch.,  1014);  11,  12,  C.  A.  Goessmann  (Rep.  on  Petit  Anse  Salt 
Mine,  Bureau  of  Mines,  New  York,  1867,  17): 

NaCl      MgCl       CaS      NaS      MgS 

Clay  0-2=100  B. 
1-9=100  B. 
2-0  it  0-7  =  100  B. 
—  H  0-2  =  100  B. 
0-7  =  100  B. 
1-20  =  100  B. 
0-85=100  B. 
1-57  =  100  B. 
Si  1-5,  H  0-6  =  100  P. 
0-23,  H  0-30  =  99-32  Ramm. 

CaCl  tr.,  H  0-33  =  100  Goessmann. 
0-06,  H  007,insol.  0-01=99-99  Goessmann. 

Other  analyses :  Salt  from  Stassfurt,  by  Heiutz,  ZS.  nat.  Ver.  Halle,  xi.  345 ;  from  Algiers, 
6y  de  Marigny  and  Simon,  Ann.  d.  M.,  xii.  674 ;  from  Wieliczka,  Berchtesgaden,  Hall  in  the  Tyrol, 
Hallstadt,  Schwabisch-Hall,  by  G.  Bischof,  Geol.,  u.  1669,  1675;  from  Erfurt  and  Cardona,  by 
Sochting,  ZS.  nat.  Ver.  Halle,  vii.  404;  from  Vesuvius,  1822,  by  Laugier,  Pogg.,  iii.  79;  from 
Vesuvius,  1850,  by  Bischof ;  from  Vesuvius,  1850,  by  Scacchi,  Ann.  d.  M.,  IV.  xvii.  323;  from 
Vesuvius,  1855,  by  DevUle,  Bull.  G.  Fr.  IT.  xiii.  620. 

Dissolves  in  three  parts  of  water.  Some  varieties  attract  moisture,  but  are  unchanged  in  a  dry 
atmosphere. 

The  martinsite  of  Earsten  (J.  pr.  Ch.,  xxxvi.  127)  contains  9*02  per  cent,  of  sulphate  of  magnesia, 
which  is  equivalent  to  10  parts  of  common  salt  to  I  of  sulphate  of  magnesia.  It  is  from  Stass- 
furt. In  Ramraelsberg's  analysis  the  water  was  hygroscopic,  and  the  specimen  contained  0-48 
of  mixed  karstenito.  In  a  dirty  reddish  salt  from  Abingdon,  Washington  Co.,  Va.,  B.  Stieren 
found  (Jahresb.,  1862,  766)  NaCl  90-55,  gypsum  045,  clay  and  carb.  lime  9-00=100. 

The  bluish  and  indigo-colored  salt  of  Stassfurt,  etc.,  possibly  owes  its  color,  according  to  Prof. 
S.  W.  Johnson,  to  the  presence  of  subchlorid  of  sodium. 

Pyr.,  etc. — In  the  closed  tube  fuses,  often  with  decrepitation ;  when  fused  on  the  platinum 
loop  colors  the  flame  deep  yellow.     Other  reactions  like  those  given  under  sylvite. 

Obs. — Common  salt  occurs  in  extensive  but  irregular  beds  in  rocks  of  various  ages,  associ- 
ated with  gypsum,  polyhalite,  clay,  sandstone,  and  calcite;  also  dissolved,  and  forming  salt 
springs. 

In  Europe  and  England  it  occurs  in  the  Triassic,  associated  with  red  marl  or  sandstone,  but  it  is 
not  confined  to  these  rocks.  At  Durham,  Northumberland,  and  Leicestershire,  England,  salt  springs 
rise  from  the  Carboniferous  series;  in  the  Alps,  some  salt  works  are  supplied  from  Oolitic  rocks; 
,he  famous  mines  of  Cardona  and  "Wieliczka  are  referred,  the  former  to  the  Green  Sand  formation, 
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and  the  latter  to  Tertiary  rocks.  Salt  sprinps  also  occur  in  volcanic  rej^ons  In  tho  United  Static* 
the  brines  of  New  York  come  from  Upper  Silurian  strata;  those  of  Ohio,  Pennsylvania,  and  VIn 
fgima,  mostly  from  Devonian  and  Subcarboniferous  beds;  those  of  Miehi^ran  mainly  from  the 
-  Subcarboniferous  and  Carboniferous ;  whUe  in  Louisiana,  at  Petit  Anse,  there  'ig  a  thick  bed  of 
pure  salt  in  the  Post-tertiary  or  more  recent  deposits  of  the  coast;  recent  explorations  there  have 
proved  tliat  it  underlies  144  acres,  and  it  has  been  penetrated  to  a  dci)th  of  38  foot  without 
showing  any  change  in  its  structure  or  purity.     Salt  also  occurs  as  emorescvncoa  over  tlio  dry 

■  prairies  and  shallow  ponds  or  lakes  of  the  Rocky  Mountains,  California,  Aiacama-  and  in  raoet 
(desert  or  semi-desert  regions  there  are  numerous  salt  lakes.  ' 

The  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland;  at  Hall,  in  tho  Tyrol;  Stassfurt,  in 
Prussian  Saxony;  and  along  the  range  through  Reichenthal  in  Bavaria,  Hallein  in  ."^alzburg, 
Hallstadt,  Ischl,  and  Ebensee,  in  Upper  Austria,  and  Aussee  in  Styria;  in  Hungary,  at  Mannoroi 
and  elsewhere;   in  Transylvania;  Wallachia,  Gallicia,  and  Upper  Silesia;    Vic  and  Dieuzo  in 

■  France ;  Valley  of  Cardona  and  else'vhere  in  Spain,  forming  hills  300  to  400  foot  high ;  Box  in 
Switzerland;  and  Northwich  in  Cheshire,  England.  At  Cheshire  it  occurs  in  a  baain-shapod 
deposit,  and  is  arranged  in  spheroidal  masses,  from  5  to  8  feet  in  diameter,  which  arc  con)j)08ed 
of  concentric  coats,  and  present  polygonal  figures.  It  is  but  little  contaminated  with  impurities, 
and  is  prepared  for  use  by  merely  crushing  it  between  iron  rollers.  At  the  Austrian  mines, 
where  it  contains  much  clay,  the  salt  is  dissolved  in  large  chambers,  and  the  clay  thus  precipitated. 
After  a  time  the  water,  fully  saturated  with  the  salt,  is  conveyed  by  aqueducts  to  ovajwrating 
houses,  and  the  chambers,  after  being  cleared  out,  are  again  filled ;  at  Berchtesgaden,  tho  water 
is  saturated  in  a  month,  at  Hall  it  takes  nearly  a  year. 

It  also  occurs,  forming  hills  and  covering  extended  plains,  near  Lake  Orooraiah,  the  Caspian 
Lake,  etc.  In  Algeria ;  in  Abyssinia ;  in  India  in  the  province  of  Lahore,  and  in  the  valley  of 
Cashmere;  in  China  and  Asiatic  Russia;  in  South  America,  in  Peru,  and  at  Zipaquern  and 
Nemocon,  the  former  a  large  mine  long  explored  in  the  Cordilleras  of  Granada.  Occasionally 
formed  at  the  eruptions  of  Vesuvius,  as  in  1855,  when  it  was  found  in  culx3s,  incrustations,  and 
stalactites. 

In  the  United  States,  salt  has  been  found  forming  beds  with  gypsum,  in  Virginia,  "Washington 
Co.,  18  m.  from  Abingdon;  in  the  Salmon  River  Mts.  of  Oregon;  in  Louisiana,  as  already  men- 
tioned. Brine  springs  are  very  numerous  in  the  Middle  and  Western  States.  These  springs  arc 
worked  at  Salina  and  Syracuse,  N.  Y. ;  in  the  Kanawha  Valley,  Va. ;  Muskingum,  Ohio ;  Michi- 
gan, at  Saginaw  and  elsewhere ;  and  in  Kentucky.  The  salt  water  is  obtained  by  boring,  and 
raised  by  means  of  machinery,  and  thence  conveyed  by  troughs  to  the  boilers,  where  it  is  evapo- 
rated by  artificial  heat ;  or  to  basins  for  evaporation  by  exposure  to  the  heat  of  the  sun. 

The  following  table  by  Prof.  Beck  (Mineralogy  of  New  York,  p.  112),  gives  the  amount  of  brine 
required  for  a  bushel  of  salt  at  the  principal  salt  springs  in  the  United  States : 

GaUs.  GaUa. 

Boone's  Lick,  Missouri  450  Kanawha,  Va.  75 

Conemaugh,  Penn.  300  Grand  River,  Ark.  80 

Shawneetown,  IlL  280  Illinois  River,  Ark.  80 

Jackson,  Ohio  213  Montezuma,  N.  Y.  70 

Lockhart's,  Miss.  180  Grand  Rapids,  Mich.  50-60 

St.  Catherines,  Upper  Canada       120  Muskingum,  Ohio  50 

ZanesviUe,  Ohio  95  Salina— Old  weUs  40^5 

New  wells  30-85 

Sea  water  at  Nantucket  gives  a  bushel  of  salt  for  every  350  gallons.  ,    .     ,    ,,,,^ 

Composition  of  Syracuse  brines,  according  to  analyses  by  Dr.  0.  A.  Goessmann  (pnvato  oom- 
munication) : 

L  IL  III.  IV. 

Chlorid  of  sodium  16-7503  15-5317  18-2465  18-37fi7 

Sulphate  of  lime  0-5673  0-5772  O-ol  0 .2.U 

Chlorid  of  calcium  0-1594  0-1533  0-9^4  0    0.7 

Chlorid  of  magnesium  0-1464  0-1444  0-1.84  0  i  .m  i 

T>        -A     e                •  n-nn99  0-0024  0-026  0  0017 

Bromid  of  magnesium  0  OUJ^J  ^      z:  aaho  n-nos.-. 

Chlorid  of  potlssiuo..    ..  0-01.0  ;    09               ;  0  0"    ■ 


Carbonate  of  protoxyd  of  iron      00034  ^00044  0;0086 

Water  82-8600 


83-5767  80-8470  85  ^..l'S 


100 


100  100  ^^^ 


No. 


...  L  has  G.  =  1.1300  at  16°  Baume,  and  20»  C.     No.  IL  has  G.  =  l-1225  at  15'  Baum^,  and 
2>°  C.     The  Saginaw  brines,  Michigan,  aflbrd  about  19-250  ol  salt 
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Vast  lakes  of  salt  water  exist  in  many  parts  of  the  world.  Lake  Timpanogos  in  the  Rockj 
mountaiDS,  4,200  feet  above  the  level  of  the  sea,  now  called  the  Great  Salt  Lake,  is  2,000  square 
miles  in  area.  L.  G-ale  found  in  this  water  20-196  per  cent,  of  chlorid  of  sodium  (Stansb.  Exped. 
cited  in  Am.  J.  Sci.,  IL  xvii.  129).  The  Dead  and  Caspian  Seas  are  salt,  and  the  waters  of  the 
former  contain  20  to  26  parts  of  solid  matter  in  100  parts.  Prof.  Gmelin,  who  analyzed  a  portion 
of  these  waters  of  specific  gravity  1"212,  found  them  to  contain  chlorid  of  calcium  3'336,  chlorid 
of  magnesium  1 2*167,  chlorid  of  sodium  'if'039,  sulphate  of  lime  0-052,  bromid  of  magnesium  0"443, 
chlorid  of  potassium  1*086,  chlorid  of  aluminum  0*144,  chlorid  of  ammonium  0'007,  chlorid  of  j 
manganese  0"161  =  24*435,  with  75*565  water  =100*000.  This  result  is  given  as  corrected  by  j 
Marchand. 

Alt. — Anhydrite,  gypsum,  polyhalite,  occur  as  pseudomorphs  after  this  species  ;  also  celestine,  ' 
dolomite,  quartz,  hematite,  pyrite  ;  the  removal  of  the  salt  cubes  by  their  solution,  leaves  a  cavity 
which  any  mineral  may  then  occupy.     The  hopper-shaped  crystals  often  leave  an  impression  of 
their  form  on  clays. 

139.  SAL  AMMONIAC.    Naturliches  Salmiak  (fr.  Bucharia)  J.  G.  Model,  Versuch  iiber  ein 
nat.  Salmiak,  Leipzig,  1758.     Muriate  of  Ammonia;  Chlorid  of  Ammonium.     Salmiak   Germ,. 
Ammoniaque  muriatee  Fr.     Salmiac  Beud.,  Tr.,  1832. 

Isometric.  Observed  planes,  0,  1,  /,  2-2.  Figs.  1,  2,  3,  6,  10,  14. 
Cleavage  octahedral.  Also  stalactitic,  and  in  globular  masses ;  in  crusts, 
or  as  an  efflorescence. 

H.=l-5— 2.  G.=l*528.  Lustre  vitreous.  Color  white ;  often  yellov^- 
ish  or  grayish.  Streak  v^hite.  Translucent — opaque.  Fracture  conchoidal. 
Soluble ;  taste  saline  and  pungent ;  not  deliquescent. 

Oomp. — NH^01=:Am  Cl=Ammonium  33*7,  chlorine  66*3=100.  Klaproth  obtained  (Beitr.,  iiu 
89) : 

Vesuvius.  Bucharia. 

Chlorid  of  ammonium                       99*5  97*50 

Sulphate  of  ammonia                          0'5  2*50 

B.  Silliman,  Jr.,  obtained  (Dana's  G-.  Rep.  Expl.  Exp.,  202)  for  a  specimen  fromKilauea,  Hawaii, 
Chlorid  of  ammonium  65'53,  chlorid  of  iron  12*14,  sesquioxyd  of  iron  S'lO,  chlorid  of  aluminum 
13*00,  insoluble  matter  and  loss  1*23  =  100.  For  an  analysis  of  an  impure  Stromboli  specimen, 
see  C.  Schmidt,  in  ZS.  G.,  ix.  403. 

Pyr.,  etc. — Sublimes  in  the  closed  tube  without  fusion.  Pulverized  with  hydrate  of  lime,  or 
heated  with  a  solution  of  caustic  alkali,  gives  oflf  pungent  ammoniacal  vapors.  Soluble  in  three 
times  its  weight  of  water. 

Obs. — Occurs  about  volcanoes,  as  at  Etna,  the  island  of  Vulcano,  Yesuvius,  Stromboli,  Sand- 
wich Islands,  and  near  Hecla  after  the  eruption  of  1845,  as  observed  by  Bunsen.  Observed  after 
the  eruption  of  Yesuvius  in  1855,  in  rhombic  dodecahedrons  with  cavernous  faces ;  and  as  uaual 
it  occurred  where  the  lavas  had  spread  over  soil  and  vegetation.  Also  found  in  small  quantities 
in  the  vicinity  of  ignited  coal  seams,  as  at  St.  Etienne  in  France,  and  also  at  Newcastle,  and  in 
Scotland ;  crystallized  near  Duttweiler  in  Prussia,  where  a  coal  seam  has  been  burning  for  more 
than  a  hundred  years.  It  occurs  also  in  Bucharia;  at  Kilauea  in  Hawaii,  a  variety  which  con- 
,  tains  largely  of  iron  (see  above),  and  becomes  rusty  yellow  on  exposure  ;  in  guano  from  the  Chiu- 
cha  Islands. 

The  aXf  aiiiicjviaKog,  sal-ammoniac  of  Dioscorides,  Celsius,  and  Pliny,  is  proved  by  Beckmann  (Hist. 
of  Inventions,  iv.  360)  to  be  common  rock  salt,  dug  in  Egypt,  near  the  oracle  of  Ammon.  The 
name  was  afterward  transferred  to  the  muriate  of  ammonia,  when  subsequently  manufactured  in 
Egypt.  Sal-ammoniac  is  supposed  to  have  been  included  by  the  ancients,  with  one  or  two  other 
species,  under  the  name  of  niirum,  which,  according  to  Pliny,  gave  the  test  of  ammonia  when , 
mingled  with  quicklime. 

140,  CERARGYRITE.  Argentum  cornu  pellucido  simile  (fr.  Marienberg),  Germ.  Hornfarbs- 
Silber,  Gesner,  Foss.,  63,  1565.  Argentum  rude  jecoris  colore,  lucem  corneam  habens  (fr.  Frei- 
berg, etc.)  G.  Fdbriciios,  De  Rebus  Met.,  1566.  GHaserz,  dursichtig  wie  ein  Horn  in  einer  Lan- 
tern, Maithesius,  Sarept.,  1585.  Horn-Silfver,  Minora  argenti  cornea,  A.  sulphure  et  arsenico 
mineraliaatum,  WaZZ.,  310, 1747.   Argento  acido  salis  mineralisatum,  Hornerz,  Cronsi.,  159,  1768 
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SUberhornerz,  Silberkerat,  Hornsilber,  Chlor-Silbor,  GTerm.  Horn  Silver;  Corneous  Silver 
Argent  muriate,  Argent  come,  Chlorure  d'argent  Pr.  Buttermilchorz  (first  montionod  early  i, 
17th  century).  Kerargyre  Beud.,  Tr.,  IL  501,  1832.  Kerat  Haid.,  Ilaadb.,  506,  1845.  Argyro 
ceratite  Gbck.,  Sjn.,  249,  1847.    Plata  cornea  blanca  Domeyko,  Min.,  200,  1845.     Kerar{fyrit« 

Isometric.  Observed  forms,  0,  /,  1,  2,  2-2 ;  f.  1,  2,  3,  5,  6,  7 ;  also  5 
with  planes  1,  2,  2-2.  Cleavage  none.  Twins:  composition-face  octa 
hedral.  Usually  massive  and  looking  like  wax;  sometimes  columnar,  oi 
bent  columnar  ;  often  in  crusts. 

H.=l— 1-5.  G.=5-552;  5-31— 543,  Domeyko.  Lustre  resinous,  pass- 
ing into  adamantine.  Color  pearl-gray,  grayish-green,  whitish,  rarely 
violet-blue,  colorless  sometimes  when  jperfectly  pure ;  brown  or  violet- 
brown  on  exposure.  Streak  shining.  Transparent — feebly  subtranslucent. 
Fracture  somewhat  conchoidal.     Sectile. 

Comp.—Ag  01= Chlorine  247,  silver  75*3  =  100.  This  constitution  corresponds  with  Klap- 
roth's  analyses  (Beitr.,  i.  134,  and  iv.  10) ;  also  F.  Field's  of  a  specimen  from  Chariarcillo,  Chili 
(Q.  J.  Ch.  Soc,  X.  239). 

Pyr.,  etc. — In  the  closed  tube  fuses  without  decomposition.  B.B.  on  charcoal  gives  a  prlobulo 
of  metallic  silver.  Added  to  a  bead  of  salt  of  phosphorus,  previously  saturated  with  oxyd  of  copper, 
and  heated  in  O.F.,  imparts  an  intense  azure-blue  to  the  flame.  A  fragm:>nt  placed  oq  a  strip  of 
zinc,  and  moistened  with  a  drop  of  water,  swells  up,  turns  black,  and  finally  is  entirely  reduced 
to  metallic  silver,  which  shows  the  raotallic  lustre  ou  being  pressed  with  the  point  of  a  kuifo. 
Insoluble  in  nitric  acid,  but  soluble  in  ammonia, 

Obs. — Occurs  in  veius  of  clay  slate,  accompanying  other  ores  of  silver,  and  usually  only  m  the 
higher  parts  of  these  veins.  It  has  also  been  observed  with  ochreous  varieties  of  brown  iron 
ore ;  also  with  several  copper  ores,  calcite,  barite,  etc. 

The  largest  masses,  and  particularly  those  of  a  green  color,  are  brought  from  Peru,  Chili,  and 
Mexico,  where  it  occurs  with  native  silver.  In  Chili,  at  some  mines,  it  is  a  much  less  common 
ore  than  the  chlorobromid ;  often  contains,  intimately  mixed  with  it,  native  silver  in  very  minuto 
grains  ;  it  occurs  at  Tres  Puntos,  Atacama,  Chailarcillo  near  Copiapo,  and  elsewhere  in  Chili.  Also 
in  Nicaragua  near  Ocotal ;  in  Dept.  of  Gracias,  Honduras.  It  was  formerly  obtained  in  the  Saxoft 
mining  di'-^tricts  of  Johanngeorgenstadt  and  Freiberg,  but  is  now  rare ;  a  mass  weighing  six  and 
three-quarter  pounds,  from  this  region,  is  in  the  Zwinger  collection  at  Dresden.  It  also  occurs  in 
the  Altai,  at  the  mines  of  Smeinogorsk  and  Krukovskoi ;  at  Konigsberg  in  Norway ;  in  Alsace ; 
rarely  in  Cornwall,  and  at  Huelgoet  in  Brittany.  In  Nevada,  about  Austin,  Lander  Co.,  abun- 
dant ;  at  mines  of  Comstock  lode.  In  Arizona,  in  the  Willow  Springs  dist.,  veins  of  El  Dorado 
cafion,  and  San  Francisco  dist.  In  Idaho,  at  the  Poorman  mine,  in  crystals  some  half  au  inch 
across,  mostly  cubes  and  cubo-octahcdrons,  but  occasionally  with  other  planes,  and  ui  twms  con- 
sisting of  two  interpenetrating  cubes,  the  angles  of  one  projecting  from  the  faces  of  the  other. 

At  Andreasberg  in  the  Harz,  an  earthy  variety  is  met  with,  caUed  by  the  Germans  Buttermillc 
ore  [Buitermilcherz,  Thonige  Hornsilber),  which,  according  to  Klaproth  (Beitr.,  i.  137),  conUims 
silver  24-64,  chlorine  8-28,  alumina  67-08.  Fuuckeus  describes  it  as  "  wciss  uud  duua  wie  oin« 
Buttermilch"  (Lenz  Min.,  ii.  101,  1794).  .      v-  ♦    ^^ 

Named  from  «'o«^,  horn,  and  apyvo.,,  silver- Ceraiargy rite,  the  proper  derivative,  bomg  contracted 
to  Gerargyrite.    The  Greek  k  becomes  c,  as  in  other  cases. 

141.  EMBOLITE.  Chlorobromure  d'argent  Domeyko,  Ann.  d.  M.,  IV.  vi.  153,  1844 ;  Borthier. 
ib.,  lY.  ii.  540,  1842.  Plata  cornea  verde  Domeyko,  Min.,  20>,  1845.  Embolit  BrciUi.,  Pogg, 
Ixxvii.  134,  1849.  Chlorobromid  of  SUver.  Chlorbromsilbor.  Megabromito,  M.crobronut» 
Breiih.,  B.  H.  Ztg.,  xvilL  449,  1859. 

Isometric.     Figs.  1, 4,  6,  7,  6  +  7,  11.    Also  massive ;  sometimcfl  stalactitic 

or  concretionary  at  surface.  ^  ^^     ^^    .         -  -f.     -.ei 

H.=l-l-5.      G.^5-31-543,    Domeyko:    5-53,    Yorke;    5^-5  81 
Breith.     Lustre  resinous  and  somewhat  adamantine.     Color  grayi^l^-g^^" 
and  aspara-us-green  to  pistachio  or  yellowish-green,  and  yellow,  otten  (JarK, 
becoming  darker  externally  on  exposure. 
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Comp. — Ag  (01,  Br),  the  ratio  of  the  chlorine  to  the  bromine  varying  indefinitely,  the  yellowish 
varieties  and  those  of  deeper  green  colors  containing  the  largest  proportion  of  bromine.  Analyses :  i|| 
1,  2,  Domeyko  (Min.,  1845,  203,  and  1860,  212);  3,  Muller  "(B.  H.  Ztg.,  xviii.  449);  4,  5,  Domeyka 
(L  c.) ;  6,  7,  F.  Field  (Q.  J.  Ch.  Soc,  x.  239) ;  8,  Yorke  (Q.  J.  Oh.  Soc,  iv.  149) ;  9,  Plattner  (Pogg., 
Ixxvii.  134);  10,  11,  Domeyko  (i.  c);  12,  Richter  (B.  H.  Ztg.,  xviii.  449);  13,  F.  Field  (1.  c);  ar- 
ranged  in  the  order  of  the  proportion  of  bromid  to  chlorid  (mentioned  in  column  Br :  01),  commenc- 
ing with  those  having  the  least  of  the  bromid : 


Ag 

Br 

01 

Br 

01 

1. 

Ohafiarcillo,  pearly  green 

71-94 

7-92 

20-14 

5-67 

Domeyko. 

2. 

a                       ii               a 

70-44 

11-53 

18-03 

3-5 

u 

3. 

Copiapo,  microhromite 

69-84 

12-39 

17-77 

3 

Miiller. 

4. 

Quillota,  pearly  green 

69-28 

14-30 

16-42 

2-75 

Domeyko 

5. 

Chaiiarcillo  "        " 

69-14 

14-63 

16-23 

2-5 

u 

6. 

"          light  geeen 

68-22 

16-84 

14-92 

2 

Field. 

7. 

"          emhoUte 

66-94 

19-82 

13-18 

1-5 

K 

8. 

Chili,  Greenish  yellow 

66-95 

19-90 

13-15 

1-5 

Yorke. 

9. 

Ohafiarcillo,  emholiie 

66-86 

20-08 

13-05 

Plattner. 

10. 

((                 (1 

66-84 

20.09 

13-07 

1-5 

Domeyko. 

11. 

"             yellow 

66-53 

20-85 

12-62 

1-33 

u 

12. 

Megabromiie 

64-19 

26-49 

9-32 

0-8 

Richter. 

13. 

Ohafiarcillo,  dark  green. 

61-07 

33-82 

5-00 

0-33 

Field. 

The  megabromiie  and  microhromite  of  Breithaupt  are  only  varieties  of  embolite  based  on  the  pro* 
portion  of  bromid  to  chlorid,  and  are  even  indistinct  as  varieties,  these  extremes  being  connected 
by  indefinite  shadings.  The  above  numbers  for  Domeyko's  and  Yorke's  analyses  are  calculated 
from  their  statements  of  the  proportion  of  clilorid  and  bromid,  which  they  give  as  follows ; 


1 

2 

4 

5 

8 

10 

11 

Chlorid  of  silver 
Bromid  of  silver 

81-4 
18-6  D. 

72-9 
27-1  D. 

66-4 
33-6  D. 

65-6 
34-4  D. 

53-2 
46-8  Y. 

52-8 
47-2  D. 

51-0 
490 

Obs. — Abundant  in  Ohili,  constituting  the  principal  silver  ore  of  the  mines  of  Ohafiarcillo,  and 
found  also  at  Agua-Amarga,  Tres-Puntas,  Rosilla,  and  at  all  the  new  openings  in  the  province  of 
Copiapo ;  found  also  at  Eulaha  in  Chihuahua.,  Mexico ;  at  the  mine  of  Ooloal  in  Gracias,  Honduras. 

Named  from  e/i/?dAtoj/,  an  intermediate,  because  between  the  chlorid  and  bromid  of  silver. 

142.  BROMYRITE.  Bromure  d' Argent,  Plata  Verde  Mex.,  (fr.  Mexico  and  Huelgoet),  Berth., 
Ann.  d.  M.,  III.  xix.  734,  742,  1841,  lY.  ii.  526.  Bromid  of  Silver;  Brom'c  Silver.  Bromsilber 
Germ.  Bromit  Eaid.,  Handb.,  506,  1845.  Bromyrite  Dana,  Min.,  93,  1854.  Bromargyrit 
Bamm.,  Min.  Oh.,  196,  1860.     Plata  cornea  amarilla  melada  Z)omey^■o,  Min.,  214,  186u. 

Isometric.  Figs.  1,  2,  4,  6.  Occurs  usually  in  small  concretions  ;  rarely 
in  crystals. 

H.=2— 3.  G-.==5*8— 6.  Lustre  splendent.  Color  when  pure  bright- 
yellow  to  amber-colored,  slightly  greenish  ;  often  grass-green  or  olive-green 
externally.     Little  altered  in  color  on  exposure.     Sectile. 


Comp. — ^Ag  Br=Bromine  42-6,  silver  57-4=100. 
526) ;  2,  F.  Field  (Q.  J.  Oh.  Soa,  x.  241) ; 


Analyses :  1,  Berthier  (Ann.  d.  M.,  lY.  ii 


1.  Mexico 

2.  Ohafiarcillo 


Bromine  42*44 
42-57 


Silver  57-56=100  Berthier. 
67-43=100  Field. 


In  the  Chilian  ore  Domeyko  found  57-1  of  silver. 

Pyr.,  etc, — In  the  closed  tube  and  with  metafile  zinc  reacts  like  cerargyrite.  B.B.  on  charcoa 
emits  pungent  bromine  vapors  and  yields  a  globule  of  metafile  silver.  Fused  with  bi-sulphate  of 
potash  in  a  matrass  gives  off  yefiowish-brown  vapors  of  bromine.  Insoluble  in  nitric  acid.  Diffi- 
cultly soluble  in  ammonia. 

Obs. — With  other  silver  ores  in  the  district  of  Plateros,  Mexico,  and  at  the  mine  of  San  Onofre, 
leventeen  leagues  from  Zacatecas,  associated  with  chlorid  of  silver  and  carbonate  of  lead  ;  also  in 
crystals  at  Chanarcifio,  Chili,  with  chlorid  of  sfivor,  sometimes  imbedded  in  calcite ;  also  at  Huel 
goet  in  Brittany,  with  cerargyrite. 
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143.  lODYRITE.  lodure  d'Argent  Vauquelin,  Ann.  Ch.  Phys.,  xxix.  99,  1826;  Donuykc,  Ann. 
d.  M.,  IV.  vl  158,  1844.  Plata  cornea  amarilla  Domeyko,  Min.,  205,  1845.  Iodic  Silver  lod- 
Bilber  Germ.  lodit  Haid.,  Handb.,  506,  1845.  lodyrite  DancL  Min.,  95.  1854  lodAnrvril 
Bamm.,  Min.  Ch.,  197,  1860.  *  *^ 

Hexagonal.     6> A  1=138°  46';  a=0'SmS.     Observed  planes-  0  /  i 
2,  ^.    Angles :  i-         -      >    ,  *, 

t?  A  2=118°  OAi  =154°  49'        1  A  2,  pyr.,  =127°  36' 

6>A4=104   53'        iAi,   pyr.,=155    26         4a4     ''     =122    12 

Cleavage :  basal  perfect.  Also  massive,  and  in  thin  plates  with  a  lamel- 
lar structure. 

Soft.  G.=5-5-5-71;  5-707,  Damour;  5-504,  Domeyko;  5-64-5-67, 
Breith.  Lustre  resinous  to  adamantine.  Color  citron  and  sulohur-yellow 
to  yellowish-green,  sometimes  brownish.  Streak  yellow.  Tranblucent. 
Plates  flexible,  sectile. 

Comp.— Ag  I=Iodine  54,  silver  46=100.    Analyses:  1,  Domeyko  (1.  c);  5,  Damour  (.\nn.d. 
M.,  Y.  iv.  329) ;  3,  4,  J.  L.  Smith  (Am.  J.  ScL,  II.  xviii.  374) ;  5,  F.  Field  (J.  Ch.  Soa,  x.  241) : 


Ag 

I 

1. 

Algodones        46-25 

[53-75]  =  100  Domeyko. 

2. 

(f)  45-72 

54-03  =  99-75  Damour. 

3. 

"                 46-52 

52-93  =  99-45"  Smith. 

4. 

"                46-38 

63-ll-99-49»Smith. 

6. 

Chanarcillo      45-98 

54-02=100  Field. 

•  With  traces  of  chlorine  and  copper. 

Pyr,,  etc. — In  the  closed  tube  fuses  and  assumes  a  deep  orange  color,  but  rosiiraca  its  yellow 
color  on  cooling.  B.B.  on  charcoal  gives  fumes  of  iodine  and  a  globule  of  metallic  silver.  With 
zinc  reacts  like  cerargyrite  and  bromyrite.  Fused  with  bisulphate  of  potasli  in  a  matrass,  yielda 
violet  vapors  of  iodine. 

Obs. — Occurs  in  thin  veins  or  seams  in  horustone  at  Albarradon,  near  Mazapil ;  in  >fexico ;  at 
Algodone«,  12  leagues  from  Coquimbo;  less  abundantly  at  Delirio  mines  of  Chanarcillo,  Chili, 
where  the  crystals  are  sometimes  half  an  inch  broad  (Breith.,  B.  II.  Ztir.,  xviii.  450) ;  also  at  Gua- 
dalajara in  Spain.  In  Arizona  at  Cerro  Colorado  mine.  Descloizeaux  has  pointed  out  its  ho- 
moeomorphism  with  greenockite  (Ann.  Ch.  Phys.,  III.  xl.). 

144.  COCCHSTTTE.    lodure  do  Mercure  Del  Rio;  Beud.,  Tr.,  iL  515,  1832.    Coccinit  /Tout,  Handb., 

572,1845.     Mercure  iodure /v.     lodquecksilbor  (?«-//i. 

In  narticles  of  a  reddish-brown  color  on  selenid  of  mercury,  adamantine  in  lustre,  at  Caaaa 
Viejas;  Mexico;  and  supposed  by  Del  Rio  to  be  an  iodid  of  mercury.  But  Castillo  says  (I  olcpo 
de  Min.  Mexico,  1865)  that  specimens  labelled  by  Del  Rio  contain  no  iodine,  and  appear  to  be 
lar-olv  chlorine  and  mercury,  yet  are  not  calomel.  Castillo  describes  it  from  Zimapan  and  Cule- 
bra^s,  both  massive  and  in  acute,  acicular,  rhombic  pyramids,  2-t\  mm  long;  color  flno  rod  to  > -!• 
low,  and  sometimes  yellowish-green,  changing  to  greenish-gray  and  dark  green  oj*  f ^.^P^^"'* ! 
transparent  to  translucent.  In  a  closed  tube  affords  a  sublimate,  white  when  cold,  p^  "f  ^^J;  an^ 
leaves  a  residuum  which  is  dull  red  while  hot,  orange-yellow  when  cold,  and  which  li.U.  luruj 
aurora-red,  and  is  dissipated  with  an  odor  like  that  of  selenium. 

145.  COTUNNITE.    Cotunnia  Mont.  &  Gov.,  Prodr.  Oritt.  Vesuv.     Cotunoite.    Clilorid  of 

Lead. 

Orthorhombio.  /A  /=99°  46',  0  A  1-1=149°  14' ;  «  •  *  = ''^O-^fi  •  1  • 
1-1868.  Observed  planes :  /,  i-%i-x,i-i,  !-»•  .Oa1  =  142  /. ,  '^;J<,'„'t'  j,, 
22',  1  A 1,  mae.,=133°  22',  brack,  123°  58',  t-2  A  j-2,  ov.  J-«,  =  118  38  .  in 
acicular  crystals. 
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May  be  scratched  by  the  nail.     G. =5*238.     Lustre  adamantine;  ir..clin 
ing  to  silky  or  pearly.     Color  white.     Streak  white. 

Oomp.— Pb  Cl=Chlorme  25*5,  lead  745=:  100. 

Pyr.,  etc. — B.B.  on  charcoal  fuses  readily,  spreading  out  on  the  coal  and  volatilizing,  gives  a 
white  coating,  the  inner  edge  of  which  is  tinged  yellow  from  oxyd  of  lead ;  the  coating  in  R.F. 
disappears,  tinging  the  flame  azure ;  with  soda  gives  metallic  lead.  A-dded  to  a  salt  of  phosphorus 
bead,  previously  saturated  with  oxyd  of  copper,  gives  the  reaction  for  chlorine  (see  cerargyrite). 
Soluble  in  about  22  parts  of  hot  water. 

Obs. — Found  by  MonticeUi  and  Oovelli,  in  the  crater  of  Yesuvius,  after  the  eruption  of  1 822, 
accompanied  by  chlorid  of  sodium,  and  chlorid  and  sulphate  of  copper ;  also  by  Scacchi  and  Guis- 
cardi  on  the  lava  of  1855. 

Named  after  Dr.  Cotugno  of  Naples.    Angles  very  near  those  of  haidingerite. 


146.  MOIiYSITE.    Eisenchlorid  ffausm.,  1819,  Handb.,  1463,  1847.    Chlorid  of  Iron.    Moly- 

site  Dana. 

Incrusting.     Color  brownish-red,  light  or  dark,  and  yellow. 

Oomp.— Fe'  Cl^=Chlorine  65-5,  iron  34'5=100. 

Obs. — Noticed  by  Hausmann  at  Vesuvius  in  1819,  forming  a  brownish-red  incrustation  on 
lavas;  and  by  Scacchi  in  the  same  region,  as  a  result  of  recent  eruptions  (Eruz.  Vesuv.,  1850-55), 
who  attributes  the  yellow  color  of  the  lavas  about  the  fumaroles  or  steam-holes  partly  to  thia 
species. 

The  existence  of  a  proiochlorid  of  iron  (Fe  CI)  at  Vesuvius  was  announced  by  MonticeUi  and 
CoveUi ;  but  this  is  not  confirmed  by  Scacchi. 

Named  from  //dXvat;,  stain,  in  allusion  to  its  staining  the  lavas. 


2.  HYDROUS  CHLOEIDS. 

147.  OARNALLITE.     Camallit  K  Rose,  Pogg.,  xcviii.  161,  1856. 

Massive,  granular ;  flat  planes  developed  by  action  of  water,  but  no  dis- 
tinct traces  of  cleavage  ;  lines  of  striae  sometimes  distinguished,  which  indi- 
cate twin-composition. 

Lustre  shining,  greasy.  Color  milk-white,  but  often  reddish  from  mixture 
of  oxyd  of  iron.     Fracture  conchoidal.     Soluble.    Strongly  phosphorescent. ; 

Comp.— K  Cl+2  Mg  Cl+12  H=(^  K^-f  Mg)  Cl+4  H=Chlorid  of  magnesium  34-_20,  chlorid 
of  potassium  26*88,  water  38*92  =  100.  Under  a  more  general  formula  (K,  Mg)  Cl+4  H.  Analy- 
ses :  1,  2,  Oesten  (Pogg.,  xcviii.,  161);  3,  Siewert  (Jahresb.,  1858,  739);  4,  A.  Goebel  (J.pr.  Ch« 
xcviL  6) : 

K  CI  Na  01  Ca  CI   Oa  S    3Pe  S 

24-27     5-10     2-62     0-84  0*14     r35-5'7]  =  100  Oesten. 

[24-27]  4-55     3-01     1*26  [0-14]  [36-26]  =  100  Oesten. 

2T-41     0-23    1-14 ,  fi:  36-33-38-01  Siewert. 

25-62 '—  39-6Y,  gangue  006  =  100  GoebeL 

The  impure  carnallite  of  the  mine  contains  Mg  01  29-53,  El  01  21*80,  Na  CI  '?-95,  sulphate  oi 
potash  10-20,  silicate  of  magnesia  and  alumina,  sand,  and  boracic  acid  1-20,  water  and  loss  29-32. 
The  brown  and  red  color  of  much  of  the  mineral  is  due  partly  to  oxyd  of  iron,  which  is  iu 
hexagonal  tables  and  partly  to  organic  matters  (water-plants,  infusoria,  sponges,  etc.).    In  anal 


MgCl 

1. 

Stassfurt,  reddish 

31-46 

2. 

U                           i( 

30-51 

3. 

"          white 

3603 

4. 

Maman,  Persia 

34-65 
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4,  there  was  some  organic  substance  present  with  the  water ;  and  the  canioliau  to  blood-rcd  cohr 
is  shown  to  be  due  to  it. 

Pyr.,  etc.— B.B.  fuses  easily.  Soluble  in  water,  100  parts  of  water  at  18-75^0  iakmtc  ni> 
64"5  parts.  '^     '^ 

Obs.— Occurs  at  Stassfurt,  where  it  forms  beds  in  the  upper  part  of  the  salt  forniatiou  alter- 
nating  with  thinner  beds  of  common  salt  and  kieserite,  and  also  mixed  with  the  c-omnion  salt 
Its  beds  consist  of  subordinate  beds  of  different  colors,  reddish,  bluish,  brown,  deep  red,  some, 
times  colorless.  Sylvine  occurs  in  the  carnallite.  Also  found  with  salt  at  Mamau  in  Persia.  lt« 
richness  in  potassium  makes  it  valuable  for  exploration. 

Named  after  von  Carnall  of  the  Prussian  mines. 

Arti£ — Occurs  artificially  formed  in  the  salt  pans  at  Halle. 

148.  TAOHHYDRITE.    Tachhydrit  Ramm.,  Pogg.,  xcviu.  261,  1856. 

Massive;  in  roundish  masses.     Two  distinct  cleavages. 
Color  yellowish.     Transparent  to  translucent.     Very  deliquescent  on 
exposure. 

Oomp.— (Ca  01+2  Mg  Cl)+12  fi=(i  Ca+f  Mg)  Cl+4  fi=Chlorine  41-17,  calcium  7-76,  mag* 
nesium  9-30,  water  4r77=100  ;  or  under  a  more  general  formula,  (Ca,  Mg)  Cl+4  ll.  Analysis  by 
Rammelsberg  (1.  c.) : 


CI  40-34 


Ca  7-46 


Mg  9-51 


fl  [42-69]  =  100 


Pyr.,  etc. — Fuses  easily.  Very  soluble;  100  parts  of  water  at  18*75°C.  dissolving  160*3  of 
the  salt. 

Obs. — From  the  salt  mines  of  Stassfurt,  in  thin  seams  with  camaUite  and  kieserite,  la 
anhydrite. 

Named  in  allusion  to  its  ready  deUquescence,  from  raxvi,  quick,  and  tiowp,  water. 

149.  EREMERSITH.    Eisenchlorid  mit  den  Chloralkalien  Kremers,  Pogg.,  Ixixiv.  79,  1861. 

Kremersit  Kenng.,  Min.,  9,  1853. 

Isometric.     In  octahedrons. 
Color  ruby-red.     Easily  soluble. 

Comp.— KCl+AmCl+Fe'CP+S  5-2  (iK+i  Am)  Cl-fFe«Cl'4-3  tt=Chlorine  55-86.  potaa 
Bium  12-32,  ammonium  5-67,  iron  17-65,  water  8-50  =  100.  Analysis  by  Kromers  (Pogg., 
Ixsxiv.  79) : 

CI  K  Am  Na  Fe  it 

55-15  1-2-07  6-17  0-16  1689  [9-56]  =  100. 

It  is  identical  with  an  artificial  salt  obtained  by  Fritzsche. 
Obs. — From  fumaroles  at  Vesuvius,  as  a  product  of  sublimation. 


3.  OXYCHLORIDS. 

150.  MATLOCKITE.    R.  P.  Greg,  PhiL  Mag.,  IV.  U.  120,  1851. 

Tetragonal.     6>  A  1-^=:128°  42';  «=l-2482.     Ob- 
Berved  planes,  0,  I,  1,  2-i.      0  A  7=90°,  ^  A  2-j  = 
111°  50V,  0  A  1  =  119°  34^  2-^  A  2-^,  pyram.,  =  97   ob 
basal,  =  136°  19',  lAl,  pyram.,=104°  6',  basal,  120 
52'.      Cleavage:    basal  imperfect.      Crystals  gener- 
ally tabular. 
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H.  =  2*5—3.  G.  =  7*21.  Lustre  adamantine,  occasionally  pearly. 
Color  clear  yellowish,  sometimes  a  little  greenish.  Transparent  to  trans- 
lucent. 

Oomp.— Pb  Cl+Pb  0=Chlorid  of  lead  55-5,  oxyd  of  lead  44'5=100.  Analysis  by  Dr.  R.  A. 
Smith  (1.  c): 

Pb  CI  55-18  Pb  0  44-30  Moisture  0-07=99'55. 

Rammelsberg  found  (Pogg.  bcxxv.  141),  Pb  CI  52*45,  Pb  0  46-42. 

Pyr.,  etc. — Reacts  like  mendipite. 

Obs. — From  an  old  mine  near  Cromford  in  Derbyshire,  with  phosgenite.  Crystals  seldom  large, 
but  one  measures  two  inches  across;  according  to  Kenngott  (Min.  Not,  No.  11),  lAl,  basal,  = 
121°  2',  and  2-iA2-i,  basal  edger=136°  17';  also,  as  a  sublimation  product  at  Vesuvius  aftex 
the  eruption  of  1858  (R.  Cappa,  J.  pr  Ch.,  Ixsx.  381). 

151.  MENDIPITE.  Saltsyradt  Ely  (Salzsaures  Blei)  Berz.,  Ak.  H.  Stockh.,  184,  1823  ;  Ed.  J 
Sci.,  i.  379,  1824.  New  ore  of  lead  from  Mendip,  Peritomous  Lead-baryte,  Haid.,  Mohs's  Min., 
ii.  151,  1825.  Muriate  of  Lead,  Chlorid  of  Lead.  Plomb  chlorure,  pt.,  Fr.  Kerasine  pt,  [resi 
phosgenite]  Beud.  Tr.,  ii.  502,  1832.  Chlor-Spath  Breith.,  Char.,  61,  1832.  Berzelite  Levy. 
Min.  Heul.,  ii.  448,  1837.     Mendipit  Ghck.,  Grundr.,  604,  1839. 

Orthorhombic  ;  Za/=102°  36^  Observed  planes,  0^  I^i-%i-i.  Occurs 
in  fibrous  or  columnar  masses,  often  radiated.  Cleavage  :  /  highly  perfect ; 
diagonal  less  perfect. 

H.=2*5  — 3.  G-.=7— 7*1.  Lustre  pearly  and  somewhat  adamantine 
upon  cleavage  faces.  Color  white,  with  a  tinge  of  yellow,  red,  or  blue. 
Streak  white.     Feebly  translucent — opaque. 

Oomp.— Pb  Cl  +  2  Pb  O^Chlorid  of  lead  38-4,  oxyd  of  lead  61-6=100.  Analyses:  1,  Berzelius 
(Ak.  H.  Stockh.,  1823,  Pogg.,  i.  272,  and  Ramm.  1st  SuppL,  24);  2,  Schnabel  (ib.,  3d  Suppl..  78); 
3,  Rhodius  (Ann.  Ch.  Pharm.,  Ixii.  373): 

1.  Mendip  Hills  Pb  CI  89-82  Pb  0  60-18=100  BerzeHus. 

2.  Westphaha  38-70  61-25=99-95  SchnabeL 

3.  "  32-55  67-78=100-33  Rhodius. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  becomes  more  yellow.  B.B.  on  charcoal  fuses 
easily,  and  is  reduced  to  metallic  lead  with  elimination  of  acid  vapors,  giving  the  coal  a  white 
coating  of  chlorid  of  lead,  the  inner  edge  of  which  is  yellow  from  oxyd  of  lead.  With  salt  of 
phosphorus  bead,  previously  saturated  with  oxyd  of  copper,  colors  the  O.F.  azure-blue.  Soluble 
in  nitric  acid. 

Obs. — This  rare  mineral  was  formerly  found  at  the  Mendip  HiUs,  in  Somersetshire,  in  small 
radiated  crystalline  masses  on  earthy  black  manganese;  it  has  been  met  with  at  Tarnowit25, 
Silesia,  in  clay  in  opaque  prismatic  crystals ;  at  mine  Kunibert  near  Brillon  in  Westphalia. 

152.  SCHWARTZEMBERGITE.  Oxychloroiodure  de  plomb  (fr.  Atacama)  Domeyko,  Ann. 
d.  M,  VI.  V.  453,  1864.     Schwartzembergite  Dana. 

Khombohedral.  In  druses  of  small  crystals.  Also  in  thin  amorphous 
crusts,  compact,  passing  into  earthy. 

H.=:2— 2*5.  G.=5'7.  Schwartzemb.;  6'2— 6*3,  Liebe.  Lustre  adamantine 
Color  honey-yellow,  when  purest ;  also  straw-yellow,  inclining  to  lemon- 
yellow,  sonie times  a  little  reddish.     Streak  straw-yellow.     Brittle. 

Comp. — PbI  +  2  Pb  0,  Liebe.  More  probably,  as  the  analysis  so  gives,  Pb  (I,  CI)  f2  Pb  0,  with 
I   a=3 :  2.    Analysis :  K.  T.  Liebe  (Jahrb.  Min.,  1867,  1 59) : 


PbCl 

Pbl 

PbO 

l»bS 

I»bC 

Sb 

11-40 

30-89 

48-92 

6-51 

1-88 

0-91=99-61 
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Liebe  regards  aU  the  ingredients  as  impurities  except  tho  iodid  and  oiyd  of  load.  Dotnovko  In 
an  imperfect  analysis  (L  c.)  obtained  Pb  CI  22  8,  Pb  I  187,  Pb  0  471,  g  25,  (ja  1-7,  ganj^ue  5-3 

Pyr,,  etc.— Yery  fusible,  like  cerargyrite ;  in  fusing  loses  its  color.  On  charcral  meUdlio 
globules.  In  a  matrass  abundant  violet  vapors  of  iodine.  No  efTervesconce  wiflj  nitric  acid  but 
loses  color,  becommg  tirst  brownish  and  then  white,  and,  if  some  water  be  added,  it  disHolvua  wra- 
pletely  on  heating. 

Obs.— Forms  crusts  in  galenite  at  a  mine  10  leagues  foom  the  port  of  Paposo  in  tho  desert  of 
Atacama,  where  it  was  discovered  by  Mr.  Schwartzemberg. 

153.  ATAOAMITE.  Sable  vert  cuivreux  du  Perou,  Chaux  cuivreuso  unie  4  un  peu  d'addc 
muriatique  et  d'eau,  Rochefoucauld,  Baume  &  Fourcroy,  Mem.  Ac.  Paris,  178G  (pub'd  in  1788)* 
BerthoUet,  ib.,  474  (note  added  in  1T88).  Kupfersand,  Salzsaurcs  Kupfer,  Kar^t.,  Tab.  4G,  76, 
1800.  Cuivre  muriate  ff.,  Tr.,  1801.  Muriate  of  Copper.  Atacamit,  Sakkuplorerz,  lii'iuitubach, 
Handb.  Nat.,  1805.  Kupferhornerz,  Atacamit,  Ludwig,  Min.,  ii.  178,  1804.  Smaragtlochalcil 
Eausm.,  Handb.,  1039,  1813.  Halochalzit  Breiih.,  Handb.,  165,  1841.  Remoliuite  B.  A-  M.,  Min., 
618,  1852.  Marcylite  Shep.,  Marcy's  Expl.  Red  River,  135,  800.  Washington,  1H6-1,  Am.  J.  Sci., 
II,  xxL  206;  Dana,  ib.,  xxiv.  122.    Botallackite  A.  H.  Churchy  J.  Ch.  Soc.,  IL  ill  il2,  18ti5t 

Orthorhombic.  /A 7=112°  20',  0 M-i=nV  29';  a:h\c=V\:n:\: 
1*492.  Observed  planes:  vertical,  /,  ^-^,  i-i^  ^-2,  w  ;  domes,  l-i,  l-I;  octahe- 
dral, i-^l\i-l,  ov.  ^-^,=106°  34',  i-lAi-l,  ib.,=:139°  4',  1-iAl-i,  top  =  105'' 
40',  /Al  =  143°  42',  1  Al,  mac,  =  126°  40'.  Usual  in  modiiied  rectaii^nilar 
prisms,  and  rectangular  octahedrons.  Twins:  composition-face/;  consisting 
of  three  individuals.  Cleavage :  i-l  perfect,  1-z  imperfect.  Occui*s  also  mas- 
sive lamellar. 

H.  =  3— 3*5.  G.=4— 4*3;  3-7,  Breith.  Lustre  adamantine — vitreous. 
Color  various  shades  of  briglit  green,  rather  darker  than  emeraM,  some- 
times blackish-green.     Streak  apple-green.      Translucent — subtranslucent. 

Oomp.— 3  Cu  fi+Cu  CI  S=:(f  Cu-t-i  Cu  CI)  it^Oxyd  of  copper  53-G,  chlorid  of  copp<-r  30-2, 
(chlorine  16-0,  copper  14-3),  water  16-2i=100.  The  ore  of  Cobija  (anal  1)  and  botaUarJuU  (juiaL  8) 
contain  half  more  of  water,  giving  the  formula  3  Cu  11  + Cu  CI  114-2  aq..  Analyses:  1.  Borthior 
(Ann.  d.  M.,  III.  vii.  542);  2,  3,  Bibra  (J.  pr.  Ch.,  xevi.  203);  4,  5,  F.  Field  (J.  Ch.  Soc,  vii.  lUJ); 
6,  MaUet  (Ramm.,  5th  SuppL,  57) ;  7,  8,  Church  (J.  Ch.  Soc,  IL  iil  81,  213) : 

21-75  =  100  Berthier. 

19-17  =  100  Bibra. 

18-53  =  100  Bibra. 

17-79  Field. 

18-00  Field. 

12-96,  quartz  0-08  =  99-85  Mallet 

16-91  =  100  Church. 

22-60=  103-3(;  Church. 

Anal.  4  corresponds  to  Cu  CI  28-22,  Cu  53-99,  ft  17-79  ;  and  5  to  Cu  CI  28-35,  Cu  53-62,  tt  18-00 
For  other  analyses  see  Ulex,  Ann.  Ch.  Pharm  ,  Ixix.  361.  Kr««»«      n  n  a.. 

Pyr.,  etc.-In  the  closed  tube  gives  off  much  water,  and  forma  a  gray  subhmate.  R.B.  on 
charcoal  fuses,  coloring  the  O.F.  azure-blue,  with  a  green  odgo,  and  g.viuif  two  -•..  -  -<  ouc 
brownish  and  the  other  grayish-white  ;  continued  blowmg  yields  a  globule  of  moUlh  the 

coatings  touched  with  the  R.F.  volatilize,^  ooloriug^the  ^-!<^J^-!^:^,,^±:^J-:^^!^ 


CI 

Cu 

Cu 

1. 

Bolivia,  Cobija 

14-92 

5000 

13-33 

2. 

"      Algodou 

14-96 

5254 

13-33 

3. 

((            (( 

15-07 

52-40 

1400 

4. 

Copiapo 

14-94 

56-46 

5. 

n 

15-01 

56-24 

6. 

ChiU 

16-33 

55-94 

14-54 

7. 

Cornwall 

1520 

54-32 

13-57 

8. 

Botallackite 

14-51 

66-25 

Serra  do  Bembe,  near  Ambriz,  on  the  west  coast  of  Africa;  at  ^^^^J'^^^'^""  ^"'^ '  ^  .^ 

Spain  ;  at  St,  Just  in  Cornwall,  in  crusts  and  stalactitic  tubes.     «<i  '^^'"^^^'^  ,**;,. ^  .'  ,      ^^ 

mine,  Cornwall,  in  thin  crusts  of  minute  interlacing  crystals,  closely  in  vest  ug  k.l'..^^ 
berg  in  Saxon> ;  also  supposed  to  invest  some  of  the  lavas  ^^  ^e   mu.    bu    que-i.ou  ^   »7 
ScaSchi,  the  mineral  so  caUed  being  a  basic  sulphate  (Mem.  Incend  Vosuv.,  18..). 
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It  is  sometimes  ground  up  in  Chili,  and  sold  under  the  name  of  Arsenillo  as  sand  for  letters. 

Marcylite  of  Shepard,  as  originally  described,  was  an  impure  atacamite  of  a  black  color ;  a  tria 
afforded  Shepard  copper  54-30,  0  and  CI  39-20,  fi  9-50.  G.=4-4-l.  From  the  south  part  of  the 
Red  River,  near  the  "Wachita  Mts.    (See  further  under  Melaconite,  p.  137.) 

153A.  TALUNGITE.    A.  H.  Church,  J.  C) .  Soc,  II.  iii.  213,  1865. 

In  thin  crusts,  consisting  of  irregular  aggregations  of  minute  globules, 
appearing  botrjoidal  under  the  microscope.     Subcrystalline. 

11. =3.     G.=3*5  (approximate).     Color  bright-blue,  inclining  to  green.] 
Streak  white.     Sub  translucent.     Fragile.     Hygroscopic. 

Oomp. — 4  Cu  E[  +  Ou  01  fl+3aq  =Chlorid  of  copper  22*55,  oxyd  of  copper  53-29,  water  24*16= 
100;  or  chlorine  11-91,  oxyd  of  copper  66-60,  water  24-16=102-67.  Church  (J.  Ch,  Soc,  II.  iii. 
77)  obtained  Cu  66*24,  CI  11-33,  which  corresponds  to 

01  11-33         Ou  53-57         Cu  10-11        fi  2499=100. 

In  another  blue  Cornwall  mineral  Church  found  (ib.,  213)  Oxyd  of  copper  67*25,  chlorine  8-73, 
water  26-56=102-54;  which  gives  the  formula  6  Cu  BE+Cu  01  H+5  aq=Oxyd  of  copper  67*25, 
chlorine  8-58,  water  2613=U)1*96.  Church  says  the  less  hydrated  copper  sulphates  andchlorids 
are  green,  the  more  hydrated  blue. 

Pyr.,  etc. — In  vacuo  loses  hygroscopic  water,  remaining  blue.  At  100°  0.  rapidly  becomes 
green,  losing  considerable  water.  Insoluble  in  water,  but  easily  soluble  in  dilute  acids  and  in 
ammonia. 

Obs. — Occurs  at  the  Botallack  mine,  Cornwall.  Named  after  R.  Tailing,  of  Lostwithiel,  by 
whom  the  mineral  was  collected. 

Artif. — A  similar  compound  has  been  formed  by  Kane,  and  by  Graham,  by  the  action  of  water 
on  N  H^  Cu  01 ;  its  formula  is  4  Cu  H+Cu  Cl*  +  aq. 

154.  PEROYLITE.    E.  J.  Brooke,  Phil.  Mag.,  III.  xxxvi.  131,  1850. 

Isometric.     In  minute  cubes.     Observed  planes  :  (9,  1,  /,  ^-2. 
11.= 2 '5.     Color  sky-blue.     Streak  similar  to  the  color. 

Comp. — According  to  Percy,  contains,  besides  some  water,  lead,  chlorine,  copper,  and  probably 
oxygen,  with  Pb  :  01  :  Cu=2-66  :  0*84  :  0-77  ;  whence  Percy  suggests  the  formula  (Pb  Cl  +  Pb  0) 
-h(CuCl+CuO)  +  aq. 

Pyr.— In  the  closed  tube  yields  water  and  odorless  fumes.  B.B.  tinges  the  flame  green  with 
blue  on  the  edges.     With  borax  reacts  for  copper. 

Obs. — Found  with  gold,  and  supposed  to  be  from  Sonora,  Mexico. 


APPENDIX  TO  CHLOEIDS,  BROMIDS,  AND  lODIDS. 

155.  OHLORID  OP  MAGNESIUM.     156.  CHLORID  OP  MANGANESE. 

Chlorid  of  magnesium  and  chlorid  of  manganese,  according  to  Scacchi  (Mem.  Incend.  Vesuv., 
1855),  probably  occur  in  the  sahue  incrustations  formed  at  the  eruption  of  Vesuvius  in  1855.  The 
supposed  existence  of  the  manganesian  chlorid  was  ascertained  by  treating  the  crust  with  distilled 
water  and  testing  with  ferrocyanid  of  potassium,  when  a  white  precipitate  was  thrown  down, 
which  acquired  after  a  while  a  pale  rose  tint ;  and  also  in  other  ways. 

157, 158.  loDiD  OP  Zinc. — Bromid  of  Zinc. — Iodine  and  bromine  are  stated  by  Mentzelto  occur 
along  with  a  cadmiferous  zinc  in  Silesia,  and  hence  it  is  inferred  that  iodid  and  bromid  of  zinc  exist 
in  nature,  though  not  yet  distinguished. 

Besides  the  preceding  species,  the  following  also  contain  chlorine :  Sodalite  and  Pyrosmalite, 
and  some  Nephelite,  Nosite,  and  Mica  among  silicates;  some  Apatite  among  phosphates; 
Boracite  among  borates ;  Phosgenite  among  carbonates. 
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IV.  FLUORINE  COMPOUNDS. 


159.  Fluoritb 
160   Yttroceritb 


163.  Fluellitb 


1.  ANHYDROUS. 


1.  FLUORITE  GROUP. 


CaF 

(Ca,  Ce,  T)  F 


161.  Fluoceritb 

162.  Fluoceeine 


CeF 


2.  FLUELLITE  GROUP.     Contain  Aluminum. 


3.  CRYOLITE  GROUP.    Contain  Aluminum  and  Sodium  or  Calcium. 


164.  Cryolite        3  Na  F+  AP  F' 
fio.  Arksutitb      (Ca,  Na)^  F  + AP  F^ 


166.  Chiolite         3  Na  F  +  2  A1'  F" 

167.  Chodneffite  2NaF  +  APF* 


2.  HYDEOUS. 

168.  Pachnolitb      3(Ca,  ■N'a)F4-APF'+2  ]ft    170.  Gearksutite   Ca'F  +  APF'+4  H 

1 69.  Thomsenolite  2  (Ca,  Na)  F  +  Al'  F='  +  2  fl     171.  Pbosopite 


159.  FLUORITE  or  FLUOR.     Fluores  lapidos  gemmarum  similes  sed  minus  duri — qui  ign\§ 

calore  liquescunt  [whence  he  derives  the  name] — Colores  varii,  jucundi,  (1)  riibri,  (2)  purpurol 
(vulgo  araethysti),  (3)  candidi,  (4)  lulei,  (5)  ciueracei,  (G)  subnigri,  eta  [with  mention  also  of  iU 
use  as  a  flux  in  smelting],  Agric.^  Berm.,  458,  1529 ;  Germ.  Flusse  id.,  Intcrpr.,  464,  1 546.  Fluor 
mineralis  Stolbergicus,  Lithophosphorus  Suhlensis,  Woodward,  Cat.,  1728.  Glas-Spat,  Spatum 
vitreum,  Wall.,  64,  174V.  Fluss,  Flussspat,  Glasspat,  CroniL,  93,  1758.  Fluasaurefj  Kalk 
Scheele,  Ak.  H.  Stockh.,  1771.  Calx  fluorata  Bergm.,  Sciagr.,  1782.  Spath  fusible,  Spath 
vitreux,  de  Lisle,  Crist.,  1772,  1783.  Fluorite  Napione,  Miu.,  :>73,  1797.  Fluor  Spar,  Fluate  of 
Lime,  Fluorid  of  Calcium;  Vulg.  Derbysliire  Spar,  Blue-john.  Chaux  tluatoe  Fr.  Fluorine 
Beud.,  Tr.,  ii.  517,  1832.     Liparit  Glock,  Syn.  282,  1847. 

Far.— Chlorophane  (fr.  Nertschinsk)  Th.  Be  Grotthaus ;  Delameth.,  J.  de  Phys.,  xlr.  398, 
1794.     Ratofkit  Fisch&r,  John  Ch.  Unters.,  vi.  232,  1812. 


served  planes:  0]  /;  1,  2,  3 ;  2-2,  i-3,  i-^  i-\\  2-2,  3-3, 
J- ,  ^-^,  ^r--^,  ^-^,  7-1,  -V-^j^.  Fio:3. 1  (common ),  2  to  8, 10,  1 1 ,  HI,  l6,  siini- 
•  to  2i  (planes  1,  and  3-3),  20.  Cleavage  :  octahedral,  perfect.^  ^^^'*n%* 
mposition-face,  1,  f.  50  ;  also  f.  129,  in  which  the  composition  is  para  Id 


Isometric. 
-};4-2  J^-1 


Ob. 


compo 


to  each  octahedral  face.  Massive.  Rarely  columnar;  usually  trranuiar, 
coarse  or  fine.  Crystals  often  having  the  surfaces  made  up  ot  small  cub«?8, 
or  cavernous  with  rectangular  cavities. 
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H.=:4  G-.=3-01-3-25  ;  3-1800-3-1889,  Kenngott,  from  43  specimens 
the  mean  3'183.  Lustre  vitreous ;  sometimes  splendent ;  usually  glimmer 
ing  in  the  massive  varieties.    ^  ^        ^  •■         "  -      - 


Color  white,  yellow,  green,  rose  and  crimson- 


red,  violet-blue,  sky-blue,  and  brown:  wine-yellow,  greenish  and  violet- 
blue,  most  common ;  red,  rare.  Streak  white.  Transparent — subtranslu- 
cent.  Brittle.  Fracture  of  fine  massive  varieties  flat-conchoidal  and 
splintery.  Sometimes  presenting  a  bluish  fluorescence.  Phosphoresces 
when  heated. 

Comp.,  Var. — Fluorid  of  calcium,  Ca  F=Fluorme  48*7,  calcium  51*3=100.  Berzelius  found 
0*5  of  phosphate  of  hme  in  the  spar  of  Derbyshire.  The  presence  of  chlorine  (or  muriatic  acid  in 
old  chemistry)  was  detected  early  by  Seheele.  Kersteu  found  it  in  fluor  from  Marienberg  and 
Freiberg.  The  bright  colors,  as  shown  by  Kenngott,  are  lost  on  heating  the  mineral;  they  are 
attributed  mainly  to  different  hydrocarbon  compounds  by  Wyrouboff  (Bull.  Soc.  Ch.,  II.  v.  334, 
1866),  the  crystallization  having  taken  place  from  aqueous  solution. 

Var.  1.  Ordinary;  (a)  cleavable  or  crystallized,  very  various  in  colors;  (&)  coarse  to  fine 
granular ;  (c)  earthy,  dull,  and  sometimes  very  soft.  A  soft  earthy  variety  from  Eatofka,  Russia, 
of  a  lavender-blue  color,  is  the  ralofkite. 

The  finely-colored  fluors  have  been  called,  according  to  their  colors,  false  ruby,  topaz,  emerald, 
amethyst,  etc.  The  colors  of  the  phosphorescent  light  are  various,  and  are  independent  of  the 
actual  color ;  and  the  kind  affording  a  green  color  is  {d)  the  chlorophane  (fr.  xAwpdj,  green,  and 
(paivco,  I  appear)  or  pyro-emerald. 

Breithaupt  obtained  for  fiuor  Gr.=3-0]7,  fr.  Alston  Moor,  Cumberland,  white;  3*170,  Euba, 
blue;  3*176,  ib.,  white;  3*171,  fr.  Siberia,  blue;  3*183,  ib.,  white;  3*166,  fr.  near  Marienberg, 
green;  3*172,  ib.,  blue;  3*169,  fr.  Bosenbrunn  in  Voigtland,  green;  3*186.  ib.,  blue;  3'188,  ib,, 
white;  3*185,  fr.  Cornwall,  fluorescent;  3*188,  fr.  Switzerland,  rose-red;  3*193,  fr.  near  Freiberg, 
green ;  3*255,  fr.  Mexico,  emerald-green  transparent  oct. ;  3*324 — 3*357,  fr.  Siberia,  violet-blue. 

2.  Antozonite  of  Schonbein.  The  dark  violet-blue  fluor  of  Wolsendorf,  Bavaria,  afforded  Schrot- 
ter  0*02  p.  c.  of  ozone,  which  Schonbein  (J.  pr.  Ch.,  Lxxxiii.  95,  Ixxxix.  7)  showed  to  be  antozone, 
whence  his  name  for  this  variety.  Its  strong  antozone  odor  is  said  often  to  produce  he<idache 
and  vomiting  in  the  miners.  Schaf hautl  states  (Ann.  Ch.  Pharm.,  xlvi.  344)  that  this  fluor  con- 
tains, Nitrogen  0*02073,  hydrogen  0-00584,  carbon  0*0365,  chlorous  acid  0  08692.  But  Wyioubofif 
discredits,  in  part,  bis  results ;  he  himself  obtained  Carbon  0*0170,  hydrogen  0*0038,  with  ^1 
0-0180,  ¥e  0*0032,  Fe  0*0025,  CI  0*0071.  "Wyrouboff  attributes  the  various  colors  to  compounds 
of  carbon  and  hydrogen,  derived  from  a  slight  infusion  of  organic  matters  in  the  solvent  waters ; 
lie  found  (Bull  Soc.  Ch.,  II.  v.  334,  1866)  that  the  blue  and  violet  colors  changed  to  purple  on 
heating,  and  supposes  that  two  C  H  substances,  a  blue  and  a  red,  were  present,  the  former  more 
volatile,  and  therefore  leaving  the  color  reddish  after  partial  heating. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  phosphoresces.  B.B.  in  the  forceps  and  on 
charcoal  fuses,  coloring  the  flame  red,  to  an  enamel  which  reacts  alkaline  to  test  paper.  With 
soda  on  platinum  foil  or  charcoal  fuses  to  a  clear  bead,  becoming  opaque  on  cooling ;  with  au 
excess  of  soda  on  charcoal  yields  a  residue  of  a  difiBcultly  fusible  enamel,  while  most  of  the  soda 
sinks  into  the  coal;  with  gypsum  fuses  to  a  transparent  bead,  becoming  opaque  on  cooling. 
Fused  in  an  open  tube  with  fused  salt  of  phosphorus  gives  the  reaction  for  fluorine.  Treated 
with  sulphuric  acid  gives  fumes  of  hydrofluoric  acid  which  etch  glass. 
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Phosphorescence  is  obtained  from  the  coarsely  powdered  spar  below  a  red  heat  At  a  hiffh 
temperature  it  ceases,  but  is  partially  restored  by  an  electric  discharge.  ' 

Obs.— i!^ometimes  iu  beds,  but  generally  in  veins,  in  gneiss,  mica  slate,  clay  slate  and  alw  ic 
limestones,  both  crystalline  and  uncrystalline,  and  sandstones.  Oflen  occurs  an  tho  p^.n-u*-  of 
metallic  ores.     In  the  North  of  England,  it  is  the  panguc  of  the  lead  veins,  whi  ^         q 

Doal  formation  in  Northumberland,  Cumberland,  Durham,  and  Yorkshire;  the  (  u  ,,r 

often  contains  drops  of  fluid  within,  especially  the  green  variety  (Greg  and  Iz-ttsum).  In  iK'rhv- 
shire  it  is  abundant,  and  also  in  Cornwall,  where  the  veins  intorscft  metamorpliic  n.cks  r.-muioii 
in  the  mining  district  of  Saxony;  fine  near  Kongsberg  in  Norway.     In  the  >':  of  SL 

Gothard  it  occurs  in  pink  octahedrons;  at  Munsterthal  in  Baden  iu  flesh-red  1.;. ..eJrona. 

It  has  been  detected  in  cannel  coal  by  Prof.  Rogers. 

In  Maine,  on  Long  Island,  Blue  Ilill  Bay,  in  veins.  In  N.  Tfampshire,  at  N.  village  of  West- 
moreland, 2  m.  S.  of  meeting-house,  white,  green,  purple,  constituting  a  vein  in  quartz :  'at  the 
Notch  in  the  White  Mts.,  green  oct.  in  quartz,  rare.     In  Vermont,  at  Putney,  in  gr  ' .  s.     In 

Massachtisetts^  at  the  Southampton  lead  mine.     In   Connecticut,  at  Trumbull,  the  .;  vur., 

with  topaz,  in  two  veins,  each  1 8  in.  wide,  in  gneiss ;  at  Plymouth,  in  octahedral  and  dodct-dic' 
dral  crystals ;  at  Wilhmantic,  purple,  in  a  vein  in  gneiss,  and  also  sparingly  at  the  topuz  vein ;  at 
the  Middletown  lead  mine.  In  Keio  York,  in  Jefltrson  Co.,  at  Muscolonge  lake,  formerly  abundant, 
in  gigantic  cubes,  sometimes  modified  (fig.  128\  of  grass-green  and  pale-green  phades,'in  gramdar 
limestone;  in  St.  Lawrence  Co.,  at  Rossie  and  JohnPburgh,  rarely  in  flue  crystals;  at  Lockprjit, 
occasionally  in  cubes,  with  selenite  and  cclestine  in  limestone ;  also  similarly  near  Roehes^ter  and 
Manlius;  Amity,  in  thin  seams,  with  spinel  and  tourmaline.  In  Aew  Jtrr.sty^  near  the  Franklin 
Furnace.  In  Virginia,  near  Woodstock,  in  limestone ;  on  the  Potomac,  at  Shepardstown,  in  white 
limestone.  In  Illinois,  Gallatin  Co.,  for  30  m.  along  the  Ohio,  10  to  15  m.  below  Shawnuetown, 
and  at  other  places,  dark  purple,  often  in  large  crystals,  in  carboniferous  limestone,  with  gulenite, 
and  through  the  soil.  In  California,  at  Mt.  Diablo,  rare  in  white  cubes.  In  ArizonOs  in  Caatle 
Dome  dist.,  white,  pink,  green,  purple.  In  Kova  Scotia,  at  Mabon  harbor,  green.  Near  Lake 
Superior,  a  few  miles  from  the  N.E.  corner  of  Thunder  bay,  in  largu  violet  cubes  on  amethyst, 
ftfi'ording  magnificent  specimens. 

Alt. — Fluor  spar  is  slightly  soluble  in  waters  containing  bicarbonate  of  lime  in  solution.  The 
alkaline  carbonates  decompose  it,  producing  carbonate  of  lime  or  calate,  and  a  .subseciueut  change 
of  the  calcite  may  produce  other  forms  of  pseudomorphs.  Fluor  spar  occurs  cl.an;,'ed  to  quarU, 
by  substitution,  and  also  to  limonite,  hematite,  lithomarge,  psUomelaue,  calamine,  smithsonito. 
cerusite,  kaolinite. 

160.  YTTROCERITE.  Yttrocerit  Gahn  &  Bej-zdius,  Afh.,  iv.  1814.  Yttrocererit  Leon}u, 
Handb.,  573,  1826.  Y^ttria  fluatee  Fr.  Fluate  of  Cerium  and  Yttria.  Ytterflussspath,  Muss- 
yttrocalcit,  Germ.    Yttrocalcit  Glock,  Syn.,  283,  1847. 

Massive ;  crystalline-granular  and  earthy.  Cleavage :  in  two  direction? 
inclined  to  one  another  108°  30^ 

H.=4-5.  G. =3-447,  Berzelius.  Lustre  glistening;  vitreous— pearly. 
Color  violet-blue,  inclining  to  gray  and  white,  often  white;  sometiinea 
reddish-brown.     Fracture  uneven. 

Comp.— Contains  CaF,  CeF,  and  YF,  in  different  proportions.  Analyses  by  Gahn  and  BenaliM 
(AfhandL,  iv.  151,  and  Schw.  J.,  xvi,  241): 

Ca  €e  T  Fn 

47-63  18-21  9-11  25-05 

5000  16-45  8-10  26-45 

Pyr.,  etc.-In  the  closed  tube  gives  water.    B.B.  on  charcoal  «1^°^ /J,'^'';^^'^^^^^^^^^  "  '.Ij 

the  j^tr'ocerite  of  Fiubo  fuses  to  a  bead,  not  transparent,  and  that  of  ^^[^J;  '^^ 'J  f "  ,  . ;  ^ 

the  three  fluxes  the  Finbo  mineral  behaves  like  fluor  spar;  the  glass  is.    o^J^^r  yt  -     •     .^t 
oxydizing  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  g.v       r, 
In  a  pidverized  state  it  dissolves  completely  in  heated  numat.c  ac'^-  f^''"^  "f  ^^ 

Obs.-0ccurs  sparingly  at  Finbo  and  Broddbo.  near  I.ddun  '»  Svveden  imLn^  ^'. 

and  associated  with  albite  and  topaz.  Also  «t /"l'^-^  ^^^"^^^  \  ^^-^f  *  J.* '  ^^an^^  bVj.  2 
Worcester  Co.;  at  Mt.  Mica,  in  Paris,  Maine.  The  Annty  ^^^"^l^lJ^^'^^^llTl^^^^  ,44^ 
Teschemacher.'  The  Massachusetts  mineral  afl^orded  I^^r  C  TJ^^^^^  ^.^^^^  ^ 

166)  lime,  yttria,  oxyd  of  cerium,  with  some  M,  Fe,  and  M,  ""Jj*  r'"'*-.  '  \  pu^  from  IL 
mixed  with  fluorite  in  the  vein,  and  probably  the  specimen  analyzed  was  not  pure  irom  iw 
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Tttrocerite  has  been  considered  a  fluor  spar  in  which  part  of  the  h'me  is  replaced  by  oxjds  ol 
cerium  and  yttrium.  The  angle  of  cleavage  reported,  108°  30',  differs  but  a  degree  from  thi 
angle  between  faces  of  a  regular  octahedron. 

■V 

161.  FLUOCERITE.  Feutralt  flussspatssyradt  Cerium  Berz.,  Afh.,  vi.  56, 1818.  Neutralea 
flusssaures  Cerer,  Flusscerium  ceriumfluat,  Oerm.  Neutral  Fluate  of  Cerium.  Cerium  fluate« 
Fr.     Muceriuo  Beud.,  Tr.,  ii.  619,  1832.     Fluocerit  Eaid.,  Handb.,  500,  1845. 

Hexagonal.  In  hexagonal  prisms  and  plates.  Cleavage:  basal  most 
distinct.     Also  massive. 

H.=4:— 5.  G.=:4-7.  Lustre  weak.  Color  dark  tile-red  or  almost  yel- 
low ;  deeper  when  the  mineral  is  wet.  Streak  white,  or  slightly  yellowish. 
Subtranslucent — opaque. 

Comp. — Ce  P  +  Ce^  F',  Berzelius,  who  obtained  in  an  analysis  (1.  c.)  ^e  82*64,  Y  1'12. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  and  at  a  high  temperature  corrodes  the  glass ;  the 
water  contains  fluorine,  and  tinges  Brazil-wood  paper  yellow;  the  assay  changes  from  yellow  to 
white  by  heat.  B.B.  on  charcoal  infusible,  but  darkens  in  color.  With  soda  it  is  not  dissolved, 
but  divides  and  swells  up ;  the  soda  is  absorbed  by  the  charcoal,  and  leaves  a  gray  mass  on  the 
surface. 

Obs. — Occurs  at  Finbo  and  Broddbo  near  Fahlun,  in  Sweden,  imbedded  in  quartz  and  albite, 
accompanying  pyrophysalite  and  orthite. 

162.  Fluocerine. — (Basisk  flussspatssyradt  Cerium  Berz.,  Afh.  vi.  64.  Basisches  Fluorcerium. 
Basic  fluccrine.  Basicerine  Beud.  Fluocerine  Haixsm.,  1847.)  Isometric?  Supposed  to  show 
traces  of  the  rhombic  dodecahedron  ;  usually  massive.  H.=4"5  — 5.  Lustre  vitreous  or  resin- 
ous. Color  a  fine  yellow,  with  some  red,  and  whfen  impure,  brownish-yellow.  Streak  yellow, 
brownish.     Subtranslucent  to  opaque. 

Formula,  Ce^  F^  +  3  (C^  0^+]EI)=Cerium  17*6,  fluorine  10-9,  sesquioxyd  of  cerium  66*4,  water 
5*1  =  100.  Berzelius  obtained  in  his  analysis  ^.  c.)  €e  84*20,  and  £[  4*95,  and  deduced  as  its 
composition  Ce  F  +  3  Ce  H.  • 

B.B.  on  charcoal  infusible,  at  a  low  red  heat  appears  almost  black ;  on  cooling  it  becomes  dark 
brown,  clear  red,  and  finally  yellow.     With  the  fluxes  behaves  like  fluocerite. 

From  Finbo,  with  fluocerite. 

A  mineral  from  Bastnas  afforded  Hisinger  (Ak.  H.  Stockh.,  1838,  189),  Sesquioxyd  of  Ce  (and 
La)  36-43,  fluorid  ibid.  50*15,  water  13-41,  which  corresponds  to  the  formula  Ce^  F^  +  Ce^  0^+4  H. 
Named  Bastncesite  by  Huot,  Min.,  i.  296,  1841. 

163.  PLUELLITE.    Fluellite  Levy,  Ann.  Phil.,  IL  viii.  242,  1824.   Fluate  of  Alumine,  Fluorid 

of  Aluminum. 

Orthorhombic ;    in  acute  rhombic   octahedrons   with   truncated   apex. 
lAl,  pyram.,=:109°  6\  82°  12^,  and,  basal,  144°;  /A  7=105°  nearly. 
H.=3.     Lustre  vitreous.     Color  white.     Transparent. 

Comp. — Fluorine  and  aluminum,  according  to  Wollaston. 

Obs. — Fluellite  is  a  rare  mineral  found  at  Stenna-gwyn,  in  Cornwall,  in  minute  crystals  on 
iiuartz,  along  with  wavellite  and  uranite. 

164.  CRYOLITE.  ChryoUth,  Thonerde  mit  Flussaure  AWdgaard,  Schcrer's  J.,  ii.  502,  1799; 
d'Andrada,  ib.,  iv.  37,  1800.  Kryolith  Karst,  Tab.,  28,  73,  1800;  id.  (with  anal.)  Klapr.,  J.  de 
Phys.,  Ii.  473,  1800,  Beitr.,  iii.  207,  180-2;  Vauq.,  Ann.  Ch.,  xxxvii.  89,  1801.  Alumine  fluatee 
alcaline  H.,  Tr.,  ii.  1801.     Cryolite.     Eisstein  Germ. 

Orthorhombic?  /a/=:88°  30' to88°,  6>  AZ-z=125°5r ;  a- :  J  :  c=l-3789  : 
1  :  1-0265.     Observed  planes  as  in  the  figures.     6>  A  l-z=126°  40',  6^  A 1= 
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117'  30'.  Prisms  often  a  little  tapering,  and  marked  witli  strijp  ] 
to  the  edges  1 1  \-s  and  sometimes  also  to  edges  // l-i,  and  //I 
iicated  by  dotted  lines  Tnnovix  iig.  130. 
Twins  :  composition-face  /,  reenter- 
ing angle  1 1\  1=177°,  f.  131 ;  no  reen- 
tering angle  or  apparent  suture  on 
plane  0.  Cleavage :  basal  perfect ; 
diagonal  less  so.  Massive,  cleavable. 
H.  =  2-5.  a.  =  2-9  —  3-077,  fr. 
Greenland  ;  2-95  —  2-96,  fr.  Miask, 
Durnef.  Lustre  vitreous:  slii2:litlv 
pearly  on  0.  Color  snow-white ; 
sometimes  reddish  or  brownish  to 
brick-red  and  even  black.  Subtrans- 
parent  —  translucent. 
Brittle. 


)ariillul 
,  iia  in- 


I       I, 


m 


Immersion   in  water  increases  tlie  transparency. 


Comp.— 3  Na  F+Al^  F'= Aluminum  13-0,  sodium  32-{ 
Klaproth  (1.  c.) ;  2,  Berzelius  (Ak.  H.  Stockh..  315,  1823); 
1845-46,  219);  4,  Durnef  (Pogg.,  Ixxxiii.,  588): 


Ca 


F 

Al 

1. 

2. 
3. 

4. 

Greenland 
(( 

Miask 

'54-07" 
53-23' 
'53-38' 

12-8 
13-00 
13-23 
13-41 

0-35 


,  fluorine   54-2  =  100.     Analyses:    1^ 
3,  Chodaef  (Verh.  Gos.  iliu.'St.  PeL, 

Na 
26-8    Klaproth. 
32-93  Berzelius. 
32-71,  ^n,  Mi;  083  Cliodnef. 
32-31,  Mn,  i-Vo-oS  Durnef. 


Pyr.,  etc. — Fusible  in  the  flame  of  a  candle.    B.B.  in  the  open  tube  heated  so  that  the  flame 

enters  the  tube,  giveq  off  hydrofluoric  acid,  etching  the  glass;  the  water  which  conden.scs  at  the 
upper  end  of  the  tube  reacts  for  fluorine  with  Brazil-wood  paper.  In  the  forceps  fuses  very  easily, 
coloring  the  flame  yellow.  On  charcoal  fuses  easily  to  a  clear  bead,  which  on  coolinj?  becomes 
opaque ;  after  long  blowing,  the  assay  spreads  out,  the  fluorid  of  sodium  is  absorbed  by  the  coal, 
a  suffocating  odor  of  fluorine  is  given  off,  and  a  crust  of  alumina  rcmain.«»,  which,  when  heated 
with  cobalt  solution  in  O.F.,  gives  a  blue  color.  Soluble  in  sulphuric  acid,  with  evolution  of 
hydrofluoric  acid.  , 

Obs.— Occurs  in  a  bay  in  Arksut-fiord,  in  West  Greenland,  at  Evigtok,  about  12  m.  from  the 
Danish  settlement  of  Arksut,  where  it  constitutes  a  large  bed  or  vein  in  gnois.«.  and  contama 
galenite,  sphalerite,  siderite,  pyrite,  arsenopvrito,  fluorite,  coluinbite,  cas.sitonto,  all  often  » a  tine 
crystals.  The  exposure  of  the  cryolite  is  about  300  feet  in  length.  It  is  sliip|X)d  m  lar>ro  quantities 
to  Europe,  and  to  the  United  States  (Pennsylvania),  where  it  is  used  for  making  .soda,  and  soOa  ana 
alumina  salts;  also  of  late,  in  Pennsylvania,  for  the  manufacture  of  a  white  glass  which  is  a  very 
good  imitation  of  porcelain.  It  has  also  been  used  for  the  manufacture  of  aluminum,  liie  ursi 
snecimens  of  cryolite  came  through  Denmark  from  Greenland,  and  the  earliest  notice  o'.;V^^««  'v 
Schumacher  in  the  Abh.  Nat.  Ges.  Copenhagen,  iv.  1795.  The  locality  wai»  aescribcd  from 
personal  observation  by  Giesecke  in  Ed.  Encyc,  x.  97.  and  Ed.  Phil.  J.,  vi.  l-*';./";- =  ^'^''^^j^.'^ 
cently  by  J.  W.  Taylor  in  the  Q.  J.  G.  Soc,  xii.  140.  Taylor  states  that  the  c^y^»'^^  »^"°' ^^^^^^ 
except  within  10  to  15  feet  from  the  suraice,  and  that  below  this  it  becomes  f '■»^;«^^^'^^^^^^ 
even  black.  He  attributes  the  bleaching  above  to  the  heat  of  two  trap-dykes;  ^''  /^ ^ ^^^y'^^J 
are  not  in  contact  with  the  cryolite,  and  the  evidence  is  not  clear  that  ^'^^-^f '^,  ,,"^;,[;'f ' '^/i^' 
cause  may  be  questioned.     The  contained  ores  and  other  minerals  arc  most  abundant  near  the 

^^^:^:^E^e.  the  crystals  (Am.  X  Sci.,  II.  xlii  2.8)  as  orthorhomb^  The  a^tho, 
obtained  the  above  figures  from  specimens  kindly  furnished  by  Dr.  "  ,  J'^  Xn/ ^rr^-^  to 
the  massive  cryolite.  The  twin,  by  the  absence  of  a  reentering  «"Pj^/"  P^^"^,;  :  '^^''"  ^ 
prove  that  the  form  is  orthorhombic  and  not  oblique.  Yet  Descloizoa  i  8ta  os  tha 
*.  ,.      .         M..:^  fV...m       Owiiicr  to  tno  Piriai 


back,    125°   10-125°  37',    OM-l  about   126;  1-f  A2-2  about  ^^^    ^^j^j, 'J^^Ij  but  fof 
H  W,  A  l-i,  back, =71°  25'.     The  angles  obtained  point  to  a  monodimc  lorm, 
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the  twin,  would  have  been  regarded  as  decisive.    The  angle  /A  /  varied  from  89°  30'  to  85°.    The 
planes  2-2  and  1  were  not  observed  on  the  back  of  the  crystal.  Hagemann  found  1-t  A  1-1=70"  30' 

165.  ARKSUTITE.    Arksudite  G.  Hagemann,  Am.  J.  Sci.,  11.  xhi.  94, 1866. 

Granular  massive.     Cleavage  :  one  quite  distinct. 

H.=2*5.  G.= 3*029— 3*175.  Lustre  vitreous,  somewhat  pearly  on  a 
cleavage  face.     Color  white.     Translucent.     Brittle. 

Comp.-2  (Ca,  Na)  F  + AP  F^,  with  Ca  :  Na^l :  3,=  Aluminum  18*6,  sodium  23-3,  calcium  6-8, 
fluorine  51*3=100.     Analysis:  Hagemann  (1.  c.) :  < 

F  Al  Ca  Na  fi  Insol.  ' 

51-03  17-87  7-01  23-00  0-57  0-74=100-22  i 

\ 
Pyr.,  etc. — Puses  at  a  red  heat,  yielding  no  water. 

Obs. — From  the  cryolite  vein  of  Iviktok,  near  Arksut-fiord,  in  South  Q-reenland.  The  specific 
gravity  3-175,  it  is  said,  may  have  owed  its  excess  above  that  of  the  other  trials  to  the  presence 
of  a  httle  pyrite. 

166.  CHIOLITE.     Chiohth  (fr.  Miask)  Hermann  &  Auerhach,  J.  pr.  Oh.,  xxxvii.  188,  1846. 

13U  Tetragonal.      0  M-i=ldS°   4:9^' ;    «=1*04184. 

Observed  form  f.  131a.  1 A 1,  pyr.,=.108°  23' ;  1 A 1, 
basal,  =  111°  40' ;  1  A  1,  over  summit,  =  68°  20'. 
Cleavage  indistinct.  Twins :  composition-face  1,  as 
in  f.  50.  Occurs  massive  granular,  resembling  cry- 
olite ;  structure  crystalline. 

H.=:4.      G.  =  2-72,   Hermann;     2*842  — 2*898, 
Eamm.     Color  snow-white.     Lustre  somewhat  re- 
sinous.    Translucent. 
Hmen  Mts. 

Oomp.— 3NaF  +  2  Al'P'=Pluorine  58*0,  aluminum  18-6,  sodium  23*4=100.  Analyses:  1, 
Hermann  (1.  c);  2,  Rammelsberg  (Pogg.,  Ixxiv.  315,  1848): 


Al 

Na 

1.  Miask 

18-69 

23-78 

2.      " 

(f)  18-44 

24-05 

p 

Hermann. 
Kamm. 


[57-53] 
[57-51] 


Pyr. — Like  cryolite. 

Obs. — From  the  Ilmen  Mts.,  near  Miask,  vrhere  it  occurs  in  granite,  with  topaz,  fluorite,  phena«  | 
cite,  and  cryolite. 

For  Kokscharof  on  cryst,  see  Verh.  Min.  Ges.  St.  Pet,  1850,  '51,  and  Min.  Russl.,  iv.  393. 

Kenngott  makes  crystals  from  the  topaz  mine  of  Mursinsk  orthorhombic  (Ber.  Ak.  Wien,  xi 
980),  with  the  prismatic  angle  124°  22',  and  having  the  acute  edge  of  the  prism  truncated,  and 
lAi.l=ll1°  49'. 

167.  OHODNEFFITE.  Chiohth  (fr.  Miask)  v.  Worth  &  Chodnef,  Yerh.  Russ.  Min.  Ges., 
1845-46,  208,  216,  1846.  Ohodnefifite  Dana,  Min.,  234,  1850;  Cryolite,  ib.,  97,  1854.  Nipho- 
lith  Xaum.,  Min..  219,  1864. 

G.=:2*62— 2*77,  v.  Worth;    3*00,  Ramm.     Like   chiolite   in  physical 
characters. 

Comp.— 2  Na  F  + Al'  F'= Fluorine  56*4,  aluminum  16*3,  sodium  27-3=100,     Analyses:  1,  A 
Chodnef  (L  c.) ;  2,  Rammelsberg  (Pogg.,  buciv.  314) : 
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1.  Miask 

2.  " 


r56-82l 
[56-57J 


Al 

lG-48 
15-76 


Na 

26-70  Chodnof. 
27-68  Ramm. 


Obs,— Rammelsberg  by  his  analyses  appears  to  show  that  besides  cryolite  there  are  two  oihw 
related  compounds  at  Miask,  one  of  his  analyses  sustaining  the  chiolito  of  Hermann,  and  the 
other  the  chiolite  of  Worth  and  Chodnef ;  and  on  the  basis  of  his  results  tliia  species  ia  mad« 
distinct  from  the  others. 

168.  PACHNOLITE.    Pachnolit  Knop.,  Ann.  Ch.  Pharm.,  ciivii.  61,  1866. 

Monoclinic.  I A  I=9S°  34^  |-  A  |=108°  15',  /A  ^=153° 
S7\  0  A  7=90°  20',  front  edge  of  pjr.  on  front  edge  of  prism 
1.46°  45',  Descl.  Twins:  composition -fiice  i-l  (f  132);  crys- 
tals always  twins  ;  |-  A  f  adjacent  94°  13'.  Cleavage  :  0  and 
/,  unequal.  Lustre  vitreous.  Colorless  to  white.  Trans- 
parent to  subtransparent.  Optic-axial  plane  and  one  bi- 
sectrix normal  to  i-^  ;  and  inclined  10°— 15°  to  a  normal  to 
i-i,  and  23°  15'— 18°  15'  to  a  normal  to  the  front  edge  of  the 
pyramid. 


Oomp.— 3  (Ca,  Na)  F  +  Al''  F»  +  2  fi,  with  Ca  :  N"a=3 
calcium  lG-14,  sodium  12-38,  water  8*07  =  100.  Analyses: 
J.  Sci.,  II.  xli.  119) : 

F  Al  Ca  Na 

50-79  13-14  17-25  12-16 

51-15  10-37  17-44  12-04 


2=Fluorino  51-12.  aluminum  12-29, 
1,  Knop  (L  c);  2,  G.  Hagemann  (Am. 


fi 


9-r.0  =  102-94  Knop. 
8-63  =  99-63  Hagemann. 


Pyr.,  etc. — In  the  closed  tube,  heated  gently,  yields  water  which  is  neutral ;  at  a  higher  heat, 
that  which  is  acid.  Heated  rapidly  it  is  decomposed  with  crackling,  and  the  formation  of  a  whit* 
cloud  which  condenses  on  the  walls  of  the  tube.  Decomposed  by  sulphuric  acid,  giving  out 
fluohydric  acid. 

Obs.— lucrusts  the  cryolite  of  Greenland,  being  a  result  of  its  alteration.  The  pyramidal  plaae« 
sometimes  have  a  stair-like  appearance,  from  interrupted  combination. 

169.  THOMSENOIilTE.    Dimetric  Pachnolite  G.  Hagemann,  Am.  J.  ScL,  IL  xliL  93,  1868. 

Thomsenolite  Dana. 

Monoclinic.  IaI  about  89°  ;  OaI  approx.  92°  and  88°  ; 
0  A  1  =  121°— 124°,  Dana.  Prisms  slender,  a  little  tapering  :  / 
horizontally  striated.  Cleavage :  basal  very  perfect.  Also 
massive,  opal,  or  chalcedony-like. 

H.  =  2-5— 4  G.  =  2-74— 2-76,  of  crystals,  Lustre  vitreous, 
of  a  cleavage-face  a  little  pearly,  of  massive  waxy.  (Jolor 
white,  or  with  a  reddish  tinge.     Transparent  to  transhicent. 

Oomp.— 2  (Ca,  Na)  F  +  Al^  F'+2  fl,  with  Ca  :Na=7  :  3=Fluorine  r.2-2,  alurai- 
num  15-0,  calcium  15-4,  sodium  7-6,  water  9-8=  100.    Analysis  :  Hagemann  (L  c.): 


Crystals 


F 
50-08 


Al 
14-27 


Ca 
14-51 


Na 

7-16 


9-70 


§i 

2-0  =  97-71 


The  compact  afforded  Dr.  Hagemann  a  similar  result.  .      .         t, 

Pyr.,  etc.— Fuses  more  easUy  than  cryolite  to  a  clear  glass.     The  massive  decrepit 
ably  in  the  flame  of  a  candle.     In  powder  easily  decomposed  by  sulphuric  acid. 

Obs.-Found  with  pachnolite  on  the  cryolite  of  Greenland,  and  a  result  of  the  alteration  or  err 

''^The  crystals  often  have  an  ochre-colored  coating,  especially  the  termin.-U  P«^^';>°  I  •J^^jJij 
tccount,  and  the  striated  tapering  sides,  the  measurements  are  only  approximatioos.     fbo  mmormi 
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was  first  noticed  by  Dr.  Julius  Thomsen  of  Copenhagen,  the  originator  of  tlie  cryolite  industry, 
after  whom  it  is  here  named.  It  differs  strikingly  from  pachnolite  in  its  pearly  basal  cleavage  and 
its  nearly  square  prisms  ;  and  from  cryolite  in  the  horizontal  strije  of  the  same  and  the  facility  of 
cleavage.  The  compact  variety,  first  observed  by  Dr.  Hagemaun  (to  whom  the  author  is  indebted 
for  his  acquaintance  with  it),  has  much  of  the  aspect  of  chalcedony ;  it  incrusts  cryolite  or  occu- 
pies seams  or  cavities  in  it,  and  is  covered  by  the  chalky  gearksutite  ;  the  incrustations  are  some- 
times half  an  inch  or  more  thick. 

169A.  Hagemannite.  Hagemannite  Shepard,  Am.  J.  Sci.,  II.  xlii.  246,  1866.  Closely  re sem 
bles  in  aspect  and  condition  the  compact  thomsenolite,  but  passes  sometimes  into  a  yellow,  opaque, 
jaspery  variety.  It  incrusts  the  cryolite,  and  also  constitutes  seams  ^  to  ^  in,  thick.  It  sometimea 
traverses  a  drusy  ferruginous  pachnolite.  It  is  ochre-yellow  to  wax-yeUow  in  color,  rarely  faint 
greeni.sh,  dull,  or  with  only  a  faintly  glimmering  lustre,  and  looks  like  an  iron  flint,  or  the  yellow 
chloropal  of  Alar,  Bavaria.     H.=r3  — 3*5,     G.  =  2'59  — 2*60.     Adlieres  but  feebly  to  the  tongue. 

Hagemann  obtained  in  an  analysis  F  40-30,  Al  12-06,  Fe  5-96,  Mg  2-30,  Ca  ll'lS,  Na  8'45,  Si 
7 '1 9,  lEL  10*44.     Decrepitates  surprisingly  in  the  flame  of  a  candle. 

The  analysis  corresponds  to  the  atomic  ratio  for  F,  Si,  (Al,  Fe),  (Mg,  Ca,  Na),  4:  1 :  1  :2.  Tak- 
ing 2  F  for  the  Si,  to  make  Si  F^,  it  leaves  only  2  F  for  the  bases.  No  probable  formula  can  be 
deduced.     Excluding  the  Si,  Mg,  Fe,  the  composition  is  that  of  thomsenolite. 

170.  GEARKSUTITE. 

Earthy,  kaolin-like  in  aspect. 

H.=2.     Lustre  dnll.     Color  white,  opaque. 

Comp. — Ca'^  F  +  Al^  F^+4  H,  or  essentially  like  that  of  arksutite,  excepting  the  water  and  the 
presence  of  but  little  soda.    Analysis:  Gr.  Hagemann  (private  contrib.): 

F  41-18        Al  15-52         Ca  19-25        Na  2*46         H  20-22. 

Obs. — Occurs  with  the  Greenland  cryolite,  and  is  one  of  the  results  of  its  alteration.  The  autlioi 
is  indebted  for  his  knowledge  of  the  mineral  to  Dr.  Hagemann.  The  underlying  material  is  com- 
pact thomsenolite.  At  the  request  of  Dr.  Hagemann,  it  is  named  by  the  author  from  yfj^  earth,  and 
a/rksutiie,  alluding  to  its  earthy  aspect. 
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Prosopit  Scheerer,  Pogg.,  xc.  315,  1853,  xcii.,  612,  ci.  361. 

Monoclinic.  /a/=115°14:';  i-^A^-S=76°  15',-2A-2=r:133° 

30',  2-t  A2-i=116°  30^2-5  A  2-5=120°  56'.     Only  in  imbedded 
crystals. 

R.=4:-6.     G.=:2-890-2-898.      Lustre  weak.      Colorless, 
white,  or  grayish. 


Comp. — Analysis  by  Scheerer  (Pogg.,  ci.  361,  385) : 

Oa 

22-98 


Altenberg 


SiF' 
10-71 


3^1 

42-68 


Mn 
0-31 


Mg 
0-25 


K  fl 

0-l&^    15-50:^92-58. 


The  loss  of  7*42  p.  c.  is  regarded  by  Scheerer  as  proving  that  5-50  p.  c.  of  the 
oxygen  is  replaced  by  fluorine ;  the  mineral  is  thence  regarded  by  him  as  consist- 
ing of  I  Si  F^  6  ^1,  1  Ca,  5  Ca  F,  12  H,  or,  differently  arranged,  f  Si  F",  1  Al  F^ 
5*1,  2CaF,  4Ca,  1211. 

Pyr.,  etc. — ^In  the  glass  tube  affords  water  and  fluorid  of  silicon.  Decomposable  by  sulphuric 
acid. 

Obs. — Occurs  at  the  tin  mines  of  Altenberg,  in  crystals,  part  of  which  are  a  kind  of  kaolin,  and 
others,  according  to  observations  by  G.  J.  Brush  (Am.  J.  Sci.,  II.  xxv.  411),  cleavable  violet  fluor, 
and  others  still  fluor  partly  kaolinized. 

Also  found  at  the  ISchlackenwald  tin  mines ;  but  Scheerer  infers,  without  an  analysis,  that  the 
crystals  from  this  place  (Pogg.,  xcii.  612)  are  a  phosphate  with  fluorid,  and  he  gives  the  hypothet. 
ical  formula  (E,^  ^,  R  F)  Al  F^  +  yll. 

The  crystala  we  closely  like  datolite  in  form,  as  shown  by  the  author  in  the  last  edition  of  this 
work  (p.  502).     Descloizeaux  has  stated  that  optically  they  are  triclinic. 

It  is  yet  doubtful  whether  unaltered  prosopite  has  been  described  or  seen. 

Named  from  7ipo«an<ro»',  a  mask,  in  allusion  to  the  deceptive  character  of  the  mineral 
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V.    OXYGEN  COMPOUNDS 

The  grand  divisions  of  Oxygen  Compounds  among  minerals  are  men 
tioned  on  page  1. 


I.   OXYDS. 

General  Arrangement. 

1.  OxYDS  OF  Elements  of  Series  I. 

a.  Anhydrous. 
J.  Hydi'ous. 

2.  OxYDS  OF  Elements  of  the  Arsenic  and  Sulphur  Groups,  Series  IL 

3.  OxTDS  OF  Elements  of  the  Carbon-Silicon  Group,  Series  II. 


1.    OXYDS   OF  ELEMENTS  OF  SERIES  I. 
A.  ANHYDROUS  OXYDS. 

The  elements  of  Series  I.  whose  oxyds  are  here  included  are  those  of  tlie 
iron  and  tin  groups,  none  of  the  gold  group  occurring  native.  The  oxyds 
have,  with  few  exceptions,  the  general  formulas  K  0,  R  O,  R'  0',  R  O  -f  R" 
O",  and  R  0\ 

Isometric  forms  occur  under  the  formulas  RO;  RO;  RO-fR'  ^*. 
Hexagonal                   "                 "  R  O ;  R'  O'. 

Tetragonal  "  "  RO^  2R0-fR0\ 

Orthorhombic  «  "  RO;  RO  +  R'O';  RO' 

The  following  are  the  groups  of  Anhydrous  Oxyds : 

1.   PROTOXYDS— R  0,  R  0. 
1.  CUPRITE  AND  PERJOaSITE  GROUPS.— Isometric. 

112.  Cuprite  ^\i  1^4.  Bijnsenitb  fc 

173.  Periclasitp'  Mg 
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2.  ZINCITE  aROUP.— Hexagonal 

175.  Water  fl  116.  Zincitb  Zd. 

3.  MASSICOT  GROUP.— Isometric  and  orthorhombia 

111.  Massicot  tb  118.  Melaconite        Oa 

2.  SESQUIOXYDS— R'' 0». 

1.  CORUNDUM  GROUP.— Hexagonal 

179.  COBUNDUM  3^1  181.  Menaccanitb       (Fe,  Ti)'0''or  (Fe,  Ti)'0'  + 

180.  Hematite  ¥q  182.  Perofskitb  (Ca^  Ti)^  0' 

3.  COMPOUNDS  OF  PROTOXTDS  AND  SESQUIOXYDS— In  the  ratio  1 :  1,  or  RO  +  R'O' 

1.  SPINEL  GROUP.— Isometric. 

183.  Spinel  Mg  (^1,  ¥e)  187.  Magnesioferrite  Mg  Ve 

184.  Hercynite  Fe  ^1  188.  Franklinitb         (Zn,  Fe,  Mn)  {Ve,  $fn) 

185.  Gahnite  (2n,  Fe,  Mg)  (Xl,  3Pe)  189.  Chromite  (Fe,  Mg,  Or)  (kl,  3Pe,  ^r) 

186.  Magnetite  Fe  3Pe  190.  Uraninitb  ?  U  © 

2.  CHRYSOBERYL  group.— Orthorliombic. 

191.  Chrysoberyl       ^q^'M 

4.  DEUTOXYDS— R  0'. 

1.  RUTILE  GROUP.— Tetragonal 

195.  Hausmannite       ivrn",  5in 

196.  Braunitb  2  Mn'^  Mn  +  Mn  Si 

197.  ?  Minium  l»b''Pb 

2.  BROOKITE  GROUP.— Orthorbombic. 

198.  Brookitb  Ti  199.  Pyeolusite  Mn 

5.  COMPOUNDS  OF  PROTOXYDS  AND  SESQUIOXYDS— In  the  ratio  3 :  n,  or  3  RO  +  n  R«0» 

200.  Crednerite  (Monoclinic)  Cu'  Mn" 

Appendix.  201.  Plattnerite. 

Some  points  in  the  above  table  require  explanation.  Admitting  the  principle  stated  on  page 
33,  that  in  oxyds  crystallizing  in  the  hexagonal  system  the  number  of  atoms  of  the  negative  element, 
oxygen,  is  3,  or  a  multiple  of  3 ;  and  that  in  those  crystallizing  in  the  tetragonal  system  this 
number  is  2  or  4,  or  a  multiple  of  4 ;  and  that  the  sesquioxyds  Fe'^  0^,  AP  0^  are  hexagonal  species 
in  accordance  with  this  principle,  and  the  deutoxyds  Ti  0^,  Sn  0^  are  tetragonal  in  exemplification 
of  it,*  we  have  reasons  for  the  following  conclusions.  In  the  Zincite  group,  since  water  (ice)  and 
zincite  are  hexagonal,  these  species,  when  thus  crystallized  (wliatever  be  true  in  other  states),  may 
have  the  formulas  H^  0^,  and  Zn^  0\  In  the  Massicot  group,  since  the  two  species  mentioned 
occur  both  in  isometric  and  orthorhombic  forms ;  and  since  the  orthorhombic  form  is  in  angle 

*  The  principle  does  not  require  that  when  the  number  of  atoms  of  oxygen  is  2  or  4,  or  a  multiple 
of  4,  that  the  forms  should  be  necessarily  tetragonal,  but  recognizes  that  tetragonal  forms  are  then 
possible.     The  oxyd  Ti  O"  crystallizeR  not  only  in  tetragonal  forms,  but  also  in  orthorhombic. 


192. 

Cassiterite 

Sn 

193. 

Rutile 

Ti 

194. 

OCTAHEDRITE 

Ti 
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closely  like  that  of  orthorhombic  Ti  0^  (brookite),  the  angles  /a /and  /a  ;  being  99'  39',  12G'  09* 
in  cuprite,  and  99"  50,  126°  15'  in  brookite,  it  would  seem  to  be  true  that  while  the  isomctrir  khulii 
have  the  formulas  Pb  0  and  Cu  0,  as  ordinarily  written,  the  orthorhombic  have  the  formulas  Pb'  0' 
and  Cu^  0^  (or  Ou  0^) ;  and  that  the  latter  ouglit  to  be  arranged  with  the  deutoxyds,  in  the  same 
group  with  brookite,  which  also  has  2  of  oxygen.  (This  arrangement  would  have  been  adopUxJ 
above,  if  distinct  orthorhombic  forms  of  the  species  had  been  observed  in  nature.) 

Agam,  under  the  Rutile  group  are  arranged  the  species  hausmannite  and  braunite,  oresof  mai: 
ganese.  The  formula  of  hausmannite  is  commonly  written  Mn  Mn,  making  it  analogous  to 
species  of  the  Spinel  group.  But  it  accords  better  with  its  tetragonal  crystallization  and  its  rela- 
tions to  Ti  0',  to  write  it  Mn^  Mn.  Braunite  has  been  shown  by  Ranmielsberg  to  have  a  compo- 
sition that  may  be  represented  by  the  formula  (Mn  Si)^  0^,  in  which  Mn  and  Si  appear  as  ropla.mff 
one  another.  The  constituents,  as  deduced  by  analysts,  are  3  Mn  +  Mn  +  Si,  which  include  8  or 
Mn  and  Si  to  12  of  oxygen,  in  accordance  with  the  above  formula.  But  braunite  has  closely  the 
crystallization  of  Ti  0^  in  rutile;  and  this  relation  is  brought  out  in  the  formula  2  Nln'  Mn  +  Mn 
Si,  above  given,  which  represents  it  as  corresponding  to  2  of  hausmaunito  and  2  of  a  silicate  analo- 
gous to  zircon,  with  which  siUcate  also  it  is  isomorphous.  The  close  relation  and  isomorphism  of 
Mn  and  Si  assumed  in  the  formula  (Mn,  Si  f  0'  is  unsustained  by  facts. 


1.  PEOTOXYDS. 


172.  CUPRITE.  Aes  caldarium  rubro-fuscum,  Germ.  Lebererzkupfer,  Agric.,  Foss.,  834,  In- 
terpr.,  462,  1546.  Minera  cupri  calciformis  pura  et  indurata,  colore  nibro,  vulgo  Kupferglas, 
Kupfer  Lebererz.,  Cronsl,  Min.,  173,  1758.  Cuprum  tessulatum  nudum  Linn.,  Syst.,  172,  tab. 
viii.,  1756;  Cuprum  cryst.  octaedrum  *&.,  1768.  Octahedral  Copper  Ore,  Red  Glassy  Copper 
Ore,  HiU^  Foss.,  1771.  Mme  rouge  de  cuivre  Sage,  Min.,  1772.  Mine  de  cuivre  vitreuse  rougo 
de  Lisle,  Crist.,  1772, 1783.  Rothkupfererz.  Cuivre  oxidule.  Oxydulated  copper.  Ziguelino 
Beud.,  Tr.,  ii.  713,  1832.  Ruberite  Chapm.,  Pract.  Min.,  63,  1843.  Cuprit  JIaid.,  Handb.,  548. 
1845. 

Ziegelerz = Tile  Ore ;  Kupferlebererz ;  Hepatinerz. 

Haarformiges  Rothkupfererz  ;  Cuivre  oxidule  capillaire,  R  ;  Kupferbluthe  Ilaiosm. ;  CapQlary 
Red  Oxyd  of  Copper.     Chalkotrichit  Glock.,  Grundr.,  369,  1839. 

135  Isometric.     Observed  planes,  0, 1,  /,  i-2  (e'), 

i-5,  2  (a'O,  3,  2-2  (a'),  3-|  (o).  Figs.  1  to  8,  and 
f.  135.  Cleavage :  octahedral.  ^  Sometimes 
cubes  lengthened  into  capillary  forms.  Also 
massive,  granular;  sometimes  earthy. 

H.=3-5-4.  G.=5-85-6-15  ;  5-91>2,  Haid- 
^,inger.  Lustre  adamantine  or  submetallic  to 
oj  earthy.  Color  red,  of  various  shades,  particu- 
larly'  cochineal-red  ;  occasionally  crimson-rtNl 
by  transmitted  light.  Streak  several  shades 
of  brownish-red,  shining.  Subtransparent— 
Bubtranslucent.  Fracture  conchoidal,  uneven. 
Brittle. 

Comp.,  Var.-Oxyd  of  copper,  ^u=Oxygen  11-2,  copper  88-8  =  100.     Sometimes  afford,  tr.oc* 

D  ^5J°}^"J^^^  .^^^    ^^^  Crystalhzed  ;  commonly  in  octahedrons,  dodecahedrons,  cube^  and  inter- 
mediate  forms;  the  crystals  often  with  a  crust  of  malachite;  (t)  massive.  rnrmnrlv  to  bo 

2.    Capillary;  Chalcotrichite.     In  capillary  or  acicular  crystallu^.ation^  sjpo«e^^^ 
orthorhombic  but,  according  to  Brooke  and  A.  Knop,  really  cubes  elongated  in  Uie  direction  of  th« 
octahedral  axis  (Knop,  Jahrb.  Min.,  521,  1861). 
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3.  Earthy;  Tile  Ore  (Ziegelerz  Germ.).  Brick-red  or  reddisli-brown  and  earthy,  often  mixed 
with  red  oxyd  of  iron ;  sometimes  nearly  black 

The  hepatinerz,  or  liver-ore,  of  Breithaupt  has  a  liver-brown  color.  Von  Bibra  found  (J.  pr.  Ch.. 
xcvi.  203)  the  tile-ore  of  Algodon  bay,  Bolivia,  to  contain  chlorine,  and  to  be  a  mixture  of  ataca- 
mite,  cuprite,  hematite,  and  other  earthy  material;  he  obtained  for  one,  atacamite  31 '32,  cuprite 
10'85,  sesquioxyd  of  iron  20*50,  gangue  34*42,  water,  antimony,  and  loss  2*87.  In  two  others, 
atacamite  284(),  33*25,  cuprite  12*77,  13*02,  lunonite  25*uO,  19-07,  gangue  30*81,  32*57,  water,  an* 
timony  and  loss  3*02,  2*09. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  B.B.  in  the  forceps  fuses  and  colors  the  flame  eme- 
rald-green ;  if  previously  moistened  with  muriatic  acid,  the  color  imparted  to  the  flame  is  momen- 
tarily azure-blue  from  chlorid  of  copper.  On  charcoal  first  blackens,  then  fuses,  and  is  reduced  to' 
metallic  copper.  With  the  fluxes  gives  reactions  for  oxyd  of  copper.  Soluble  in  concentrated 
muriatic  acid. 

Obs. — Occurs  at  Camsdorf  and  Saalfield  in  Thuringia,  at  Les  Capanne  Yecchie  in  Tuscany ;  on 
Elba,  in  cubes ;  in  Cornwall,  in  fine  translucent  crystals  with  native  copper  and  quartz,  at  Wheal 
Gorland  and  other  Cornish  mines ;  in  Devonshire  near  Tavistock  ;  in  isolated  crystals,  sometimes 
an  inch  in  diameter,  in  lithomarge,  at  Chessy,  near  Lyons,  which  are  generally  coated  with  mala- 
chite ;  at  Katherinenberg  in  Siberia ;  in  South  Australia ;  also  abundant  in  Chili,  Peru,  Bolivia, 
the  crystals  in  which  regions,  as  far  as  examined  by  D.  Forbes,  are  simple  cubes  (private  commu- 
nication) ;  very  fine  crystals  from  Andacollo  near  Coquimbo. 

It  has  been  observed  at  Schuyler's,  Somerville,  and  Flemington  copper  mines,  N.  J.,  crystallized 
and  massive,  associated  with  chrysocolla  and  native  copper ;  also  near  New  Brunswick,  N.  J.,  in 
red  shale ;  2  m.  from  Ladenton,  Rockland  Co.,  N.  Y.,  with  green  malachite  in  trap ;  at  Cornwall, 
Lebanon  Co.,  Pa. ;  in  the  Lake  Superior  region. 

When  found  in  large  quantities  this  species  is  valuable  as  an  ore  of  copper. 

Named  cuprite  by  Hai dinger  from  the  Latin  cuprum,  copper.  Chapman's  name  ruberite  (from  the 
Latin  ruber,  red)  is  prior  in  date  (1.  c.) ;  but  the  laws  of  derivation  would  change  it  to  rulrite ;  and 
instead  of  introducing  this  altered  name,  that  next  in  priority,  already  long  used,  is  here  adopted. 

Alt, — A  deoxydation  of  this  oxyd  of  copper  sometimes  takes  place,  producing  native  copper. 
It  also  becomes  carbonated  and  green,  by  means  of  carbonated  waters,  changing  to  malachite  or 
azurite  ;  or  through  a  silicate  in  solution  it  is  changed  to  chrysocolla ;  or  by  taking  oxygen  it  be- 
comes melaconite.     Limonite  occurs  as  a  pseudomorph  by  substitution  after  cuprite. 

173.  PERIOLASITE.    Periclasia  Scacchi,  Mem.  Min.,  Naples,  1841.    Periklas  Germ. 

Isometric.     Figs.  1,  2.     Cleavage :  cubic,  perfect.     Also  in  grains. 
H.— nearly   6.     G.  =  3'674,    iJamour.     Color  grayish   to   dark-green. 
Transparent  to  translucent, 

Oomp. — Mg;  or  magnesia,  with  1  part  in  25  of  protoxyd  of  iron.  Analyses  :'  1,  Scacchi  (L  c); 
2,  3,  Damour  (Ann.  d.  M.,  IV.  iii.  360,  and  Bull  Soc.  G.  Fr.,  1819,  313): 

Fe  8-56=r97*60  Scacchi. 
5-97 =99-83  Damour. 
6*01  =  99-39  Damour. 

Pyr.,  etc. — B.B.  unaltered  and  infusible.  With  cobalt  solution  after  long  blowing  assumes  a 
faint  flesh-red  color.  The  pulverized  mineral  shows  an  alkahne  reaction  when  moistened,  and 
dissolves  in  mineral  acids  without  effervescence. 

Obs. — Occurs  disseminated  through  ejected  masses  of  a  white  limestone,  and  in  spots  of  small 
clustered  crystals,  on  Mt.  Somma,  sometimes  with  forsterite  and  earthy  magnesite. 

Named  from  Trepi,  about,  and  xXaaig,  cleavage. 

Artif. — Formed  in  crystals  of  a  cubo-octahedral  form  by  making  lime  to  act  at  a  high  tempera- 
ture on  borate  of  magnesia  (Ebelmen) ;  by  the  action  of  chorhydric  gas  on  magnesia  (Deville) ;  by 
the  action  of  chlorid  of  magnesium  on  lime  (Daubree). 

174.  BUNSENITE.    Nickeloxydul   C.  Bergemann,  J.  pr.  Ch.,  Ixxv.  243,  1858.    Protoxyd  of 

Nickel.     Bunsenite  Dana. 

Isometric.     In  octahedrons,  sometimes  having  truncated  edges. 
H.=5-5.     G.= 6*398.     Lustre  vitreous.     Color  pistachio  green.     Streak 
brownish-black.     Translucent.     [Characters  of  minute  crystals  half  a  line 


1. 

Mg  89-04 

2. 

93-86 

3. 

93*38 
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in  diameter.]     Artificial  crjstak  observed  in  8kg8  have  a  metallic  lustre, 
and  brownisli-biack  color.  ^ 

Comp. — S"!,  or  pure  protoxyd  of  nickel. 

.^^^^•~^^^"'^'''  cavities  with  other  nickel  ores,  and  ores  of  uranium,  at  JohannjreorjrenatadI 
(C.  Bergeraann,  J.  pr.  Ch.,  Ixxv.  239).  *      * 

Named  after  Prof.  Bunsen,  who  observed  long  since  artificial  crystals  of  this  oxjd  of  uickeL 

176,  WATER 

Hexagonal.     Usual   in  compound  stellate  forms, 
one  form  of  which  is  shown  in  f.  136. 

G.r=:0'918,  Brunner  ;  0-9178  at  32°  F.,  L.  Dufour. 
Colorless.      Inodorous.      Tasteless.      Liquid    above      C^'^nHhx:  < 
32°  F.,  and  boils  at  212°  F.     A  cubic  inch  of  pure    ^^^  0 
water  at  60°  F.,  and  30  inches  of  the  barometer,  ^ 

weighs  252*458  grains. 


Comp.— HO=Oxygen  88-89,  hydrogen  11 -11  =  100. 

Obs. — The  density  of  water  is  greatest  at  39°'l  F.,  according  to 
Joule  and  Playfair.  Despretz  obtained  39''-l76;  Hallstrom  39''3S; 
Blagden  and  Gilpin  39° ;  Hope  39^-5  ;  Muncke  38°-804.  Below  this 
temperature  it  expands  as  it  approaches  32°,  owing  to  incipient  crystallizatioti. 

Water  as  it  occurs  in  nature  is  seldom  pure.  It  ordinarily  contains  some  atmospheric  air,  often 
pure  oxygen  and  carbonic  acid,  besides  various  saline  ingredients,  as  salts  of  magnesia,  lime, 
iron,  soda,  potash,  and  sometimes  traces  of  zinc,  arsenic,  lead,  copper,  antimony,  and  even  tin, 
these  ingredients  being  derived  from  the  rocks  or  soil  of  the  region.  For  citation  of  numeroui 
recent  analyses  of  waters,  see  Kenngott's  Uebersicht.  1844-1862 ;  also  the  Jahresbericht  f  Ch.,  etc 

Obs. — See  on  the  Crystallization  of  Ice,  Leydolt,  Ber.  Ak,  Wien.,  vii.  477.  Also  A.  E.  Xorden* 
sldold,  who  states  that  it  is  dimorphous ;  one  form  probably  orthorhomhic  (J.  pr.  Cii.,  Ixxxv.  431). 

176.  ZINOITE.  Red  Oxyd  of  Zinc  A.  Bruce,  Bruce'a  Min.  J.,  i.,  No.  2,  96,  1810.  Zinkoxyd, 
Rothzinkerz,  (?erw.  Zinc  oxyde  i^.  Red  Zinc  Ore.  Zinkit //azrf.,  Handb.,  548,  1845.  Spar- 
talite  B.  &  if.,  218,  1852.     Sterlingite  F.  Alger,  Min.,  565,  184^1. 

Hexagonal.  0  A  1  =  118°  7' ;  «=1'6208.  In  quartzoids  with  truncated 
summits,  and  prismatic  faces  /.  1  A  1=127°  40'  (to  43'),  Rose;  I ^  1  = 
151°  53';  152°  20',  Levy.  Cleavage:  basal,  eminent;  prismatic,  some- 
times distinct.  Usual  in  foliated  grains  or  coarse  particles  and  masses ;  also 
granular. 

H.=4— 4-5.  G.=5-43  — 5-7.  5*684,  orange-yellow  crystals,  W.  P. 
Blake.  Lustre  subadamantine.  Streak  orange-yellow.  Color  deep  red, 
also  orange-yellow.  Translucent— subtranslucent.  Fracture  sul^cunchoi- 
dal.     Brittle. 

Comp.— 2n^  Oxygen  19-74,  zinc  8026=100;  containing  oxyd  of  manganese  as  an  unea^tW 
ingredient.  Analyses:  1,  Bruce  (1.  c.) ;  2,  Berthier  (Ann.  d.  M.,  iv.48:'.i;  •;;•/'  Vr-"oVraS?"! 
Ixiu  169);  5,  A.  A.  Hayes  (Am.  J.  Sci.,  xlviii.  261);  G,  W.  P.  Blake  (Mining  Mag.,  II.  n.  94,  1860 

2n  Mn  Mn  3Pe 

\,-Red  92  8  =100  Bruce. 

n      u  oq  10  =100  Berthior. 

8      u  94.45  tr.  ,  Frankl.  4-40.  ign.  109 -100-03  Whit 

/     u  qfi.,Q  3.70  nnrfc'c.  0-1 0  =  99-99  Whitney. 

5      "  9-^48  5-50  —  0-;{6.  scales  Fo  0-44  =  99-78  Ilaye*. 

iYeJi^w  99-47  —  0-68  _,  ign.  0-23  =  100-38  Blake, 
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Thin  scales  magnified  and  viewed  by  transmitted  light  are  deep  yellow.  The  author  finds  bj 
means  of  a  high  magnifying  power  that  this  ore  is  free  from  foreign  scales  of  red  oxyd  of  iron  oi 
other  substances;  and  consequently  the  color  is  probably  due,  as  held  by  G.  Rose  and  J.  D 
"Whitney,  to  the  presence  of  Mn.  The  crystals  analyzed  by  Blake  (anal.  6),  which  contain  less 
than  1  p.  c.  of  Mn,  were  orange-yellow  in  color. 

Pyr.,  etc. — Heated  in  the  closed  tube  blackens,  but  on  cooling  resumes  the  original  color. 
B.B.  infusible ;  with  the  fluxes,  on  the  platinum  wire,  gives  reactions  for  manganese,  and  on  char- 
coal in  R.F.  gives  a  coating  of  oxyd  of  zinc,  yeUow  while  hot,  and  white  on  coohng.  The  coating, 
moistened  with  cobalt  solution  and  treated  in  R.F,,  assumes  a  green  color.  Soluble  in  acids 
without  effervescence.  On  exposuj-e  to  the  air  it  suffers  a  partial  decomposition  at  the  surface, 
and  becomes  invested  with  a  white  coating,  which  is  carbonate  of  zinc. 

Obs. — Occurs  with  Franklinite  and  also  with  calcite  at  Stirling  Hill  and  Mine  Hill,  Sussex  Co., 
N.  J.,  sometimes  in  lamellar  masses  in  pink  calcite.  It  was  first  noticed,  described,  and  analyzed, 
by  Dr.  Bruce.     Reported  as  forming  pseudomorphs  after  blende  at  Schneeberg. 

An  oxyd  of  zinc,  mixed  with  hydrate  of  iron,  occurs  on  marmatite  at  Bottino  in  Tuscany,  which 
afforded  C.  Bechi  (Am.  J.  Sci.,  II.  xiv.  62)  Zn  31 -725,  3Pe  47  450,  H  20-825. 

Artif. — Mitscherlich  has  observed  minute  six-sided  prisms  in  the  iron  furnaces  of  Konigshiitte, 
in  Silesia.  Similar  crystals  have  been  met  with  in  the  zinc  furnaces  near  Siegeu;  also  in  the 
furnaces  and  roast-heaps  at  the  New  Jersey  zinc  mines ;  surface  drusy,  color  white  to  amber- 
yellow  (Am.  J.  Sci.,  II.  xiii.  417);  in  hexagonal  prisms  in  the  zinc  furnaces  at  Bethlehem,  Pa., 
dnd  Newark,  N.  J. ;  by  L.  Stadtmuller  at  the  iron  furnace  of  Van  Deusenville,  Mass. ;  also  at 
other  furnaces  in  Europe  and  America. 

177.  MASSICOT.    Bleiglatte.    Lead-ochre.    Plumbic  Ochre.     Oxyd  of  Lead.     Plomb  oxid6. 

Massicot  Euot,  Min.,  346,  1841. 

Orthorhombic  and  isometric  (artif.).  Massive ;  structure  scaly  crystalline, 
or  earthy. 

H.=2.  G.=8-0;  7-83-7-98,  from  Mexico,  Pugh;  9-2-9-36  when 
pure.  Lustre  dull.  Color  between  sulphur  and  orpiment-yellow,  sorrie- 
times  reddish.     Streak  lighter  than  the  color.     Opaque.     Does  not  soil. 

Comp. — f*b= Oxygen  7-17,  lead  92-83=100;  more  or  less  impure.  Analyses:  1,  John  (Schw. 
J.,  iv.  219,  xxxii.  106) ;  2,  3,  Pugh  (Ann.  Ch.  Pharm..  c.  128): 


l»b 

0 

^e,  Ca 

Si 

1. 

89-10 

3-84 

0-48 

2-40=95-82  John. 

2.  Mexico 

92-91 

1-88 

3Pe  5-57 

ir.,  S  and  loss  0-14  Pugh. 

3.        " 

92-40 

1-38 

"  4-85 

0-14,         "        1-23  Pugh. 

The  specimens  analyzed  by  Pugh  were  from  the  mine  of  Guillermo,  near  Perote,  in  the  district 
of  Vera  Cruz,  where  native  lead  also  is  reported  to  occur  in  galena. 

Pyr.,  etc. — ^B.B.  fuses  readUy  to  a  yellow  glass,  and  on  charcoal  is  easily  reduced  to  metallio 
lead. 

Obs. — It  is  said  to  occur  at  Badenweiler  in  Baden,  in  quartz.  Gerolt  states  that  it  has  been 
ejected  from  the  volcanoes  of  Popocatapetl  and  Jztaccituall,  in  Mexico,  It  is  found  in  many 
places  in  the  provinces  of  Chihuahua  and  Cohahuila  in  considerable  quantities,  having  been  col- 
'  lected  along  the  streams  between  Ceralvo  and  Monterey,  being  supposed  to  come  from  the  range 
of  mountains  running  nearly  north  of  Monterey.  The  specimens  (often  2  or  more  cubic  inches  in 
size)  are  between  orpiment  and  sulphur-yellow  in  color,  and  glisten  hke  a  granular  mica  of  a 
nearly  golden  color.  The  natural  surface  is  slightly  crystalline  and  shining,  and  when  broken  it 
shows  a  scaly  texture  (Bailey  in  Am.  J.  Sci.,  II.  viii.  420). 

Occurs  also  at  Austin's  mines,  Wythe  Co.,  Va. 

Artif. — Artificial  crystals  have  been  obtained  among  furnace  products  and  by  direct  chemical 
methods,  as  well  as  from  fusion,  which  were  orthorhombic  (rhombic  octahedrons,  etc.);  and 
others  that  were  isometric  (cubes,  dodecahedrons,  etc.). 

178.  MELACONITE.    Kupferschwarze   Wem.,  Bergm.  J.,    1789.    Black  Oxyd  of  Copper; 
Black  Copper.    Melaconite  Huot,  Min.,  326,  1841.    Tenorite  Semmola,  Opere  Minori,  45,  Napoli, 

1841,  Bull.  G.  Fr.,  xiil  206,  1841-42.     Melaconisa  A.  Scacchi,  Distrib.  Sist.  Min.,  40,  Napoli, 

1842.  Melaconite  Dana,  Min.,  518,  1860. 
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Isometric  and  ortliorliombic  (artif.).  Eartliy;  massive;  pulverulent • 
also  in  sliining  flexible  scales.  Rarely  in  cubes  with  truncated  an-des 
(pseudomorphous  ?)  ^ 

H.=:3.        ^ 

and  color 

black  or  _ 

or  pulverulent. 

Var.— 1.  Earthy-black,  sometimes  under  the  forms  of  crystals.  2.  In  scales,  with  a  metallic 
lustre. 

Comp. — Cu  0,  or^u  0'  (the  latter  for  the  orthorhombic)=: Oxygen  2015,  copper  79-85  =  100. 
Analyses:  1,  2,  Joy  (Pogg.,  Ixxx.  287);  3,  id.  (Ann.  Lye.  N.  Y.,  viii.  I2I)  : 

Cu  ¥e         Ca         Si 

1.  Copper  Harbor        99-45       =99 -45  Joy. 

2.  "  "  [95-20]       1-19         0-23         3-38  =  100  Joy. 

3.  "  "  9306         1-07         0-22         3*08  =  97 '43  Joy. 

P3n^.,  etc. — B.B.  in  O.F.  infusible ;  other  reactions  as  for  cuprite  (p.  134),  Soluble  in  muriatio 
and  nitric  acids. 

Obs. — Found  on  lava  at  Yesuvius  in  scales  from  a  twentieth  to  a  third  of  an  inch  across,  often 
hexagonal  and  sometimes  triangular  (Semmola) ;  and  also  pulverulent  (Sacchi,  who  uses  the  name 
melaconise  for  the  mineral).  Common  in  the  earthy  form  about  copper  mines,  as  a  result  of  the 
decomposition  of  chalcopyrite  and  other  copper  ores.  Abundant  thus  at  the  Duckto\ni  mines 
in  Tennessee,  and  also  formerly  at  Copper  Harbor,  Keweenaw  Point,  L.  Superior.  At  the  latter 
place  a  vein  afforded,  some  years  since,  40,000  lbs.  of  tliis  ore.  Imbedded  in  its  mass  there  were 
numerous  perfect  crystals,  having  the  form  of  cubes  with  truncated  angles.  These  crystals  have 
been  regarded  as  pseudomorphs  after  cuprite  by  Teschemacher,  Hayes,  and  others.  J.  D.  Whitney 
has  pronounced  them  (Rep.  L.  Sup.,  ii.  99)  original  crystals  of  the  species,  on  the  ground  that  the 
red  copper  now  in  the  vein  occurs  only  in  octahedrons. 

Artif. — Becquerel  obtained  tetrahedral  crystals  by  fusing  oxyd  of  copper  with  potash  (Ann.  Ch. 
Phys.,  li.  102);  and  Jenzsch  has  described  (Pogg.,  cvii.  647)  orthorhombic  crystals,  found  in  the 
hearth  of  a  calcining  furnace  at  Freiberg,  having  /a/=99°  39',  /Ai  =  126«  29,  /a  1-1=122°  58', 
Ja  1-1=113°  58',  approaching  the  angles  of  brookite,  and  showing  a  relation  of  this  oxyd  of  copper 
lo  the  deutoxyds  ;  /A/in  brookite  being  99^  5()',  and  /a -^=126^  15  . 

Marcyliie  Shepard  (Marcy's  Expl.  Red  River,  135,  1854,  Shep.  Min.,  1857,  405)  is  an  uncertain 
mixture  from  the  Red  River,  near  the  Wachita  Mts.,  Arkansas.  Shepard  made  it  (1.  c.)  a  mixed 
hydrous  chlorid  and  oxyd  of  copper,  as  if  containing  atacaraite.  Specimens  put  by  him  into  the 
hands  of  S.  W.  Tyler  for  analysis  were  found  to  contain  (Am.  J.  Sci.,  II.  xli.  Ill)  Gii-il  p.  a  of 
copper  and  17*22  of  sulphur,  with  a  "  supposed  "  amount  of  oxygen  and  water  set  down  at  8  of 
oxygen  and  9  of  water,  whence  it  is  supposed  to  consist  of  oxyd  of  copper  (Cu  0)  39"G,  sulphid 
of  copper  (Cu  S)  47-70,  with  9  of  water.  It  is  evidently  a  result  of  the  alteration  of  a  sulphid  of 
copper. 


2.  SESQUIOXYDS. 


179.  CORUNDUM.     Cormdon  (= Sapphire,  Corundum,  and  Emery  united)  E.,  Gflb.  Ann.,  n. 

187,  1805,  Lucas  Tabl,  i.  257,  1806. 

Khombohedral.  7?a7^=86°  4',  6?Al(7?)  =  122°  26';  (122°  25'  Kok- 
scharof);  a=l-363.  Observed  planes:  rlioinboliedruiis,  f  i\\^^P^  Tq' 
-1  ;  pyramids,  4-2  (f.  137,  139,  140,  and  plane  r  m  1.  \^^\xl\  \  *'y 
1-2,  4-2,  ^2,  8-2,  9-2;  scalenohedrons,  |5,  f ,  i'  {=^1  H,  H);  ^  ^» 
i-2,  ^-f ,  0. 


•  '1 


138 


OXYGEN   COMPOUNDS. 


0^    i 

=152° 

19' 

0^    i 

=141 

48 

Oh    2 

=107 

38 

(?A2-2 

=  110 

9 

6^Af2 

=  118 

49 

6^  A  4-2 

=100 

24 

^Aff 

=  120 

59 

Oh\^-i 

=  121 

58 

f-2Af2, 

pyr.  =  128 

2 

2-2  A  2-2, 

"    =124 

i-^AB 

=136 

58 

i-2A^-2 

=  151 

11 

2    A2 

=  78 

45 

^fe — h^B 


Cleavage :  basal,  sometimes  perfect,] 
but  interrupted,  commonly  imperfect 
in  the  blue  variety ;  also  rliombohedral. 
Large  crystals  usually  rough.  Twins : 
composition-face  i?.  Also  massive 
granular  or  impalpable ;  often  in  layers  from  composition  parallel  to  I^. 

H.=9.  G.  =  3'909 — 4*16.  Lustre  vitreous;  sometimes  pearly  on  the 
basal  planes,  and  occasionally  exhibiting  a  bright  opalescent  star  of  six  rays 
in  the  direction  of  the  axis.  Color  blue,  red,  yellow,  brown,  gray,  and 
nearly  white  ;  streak  uncolored.  Transparent — translucent.  Fracture 
conchoidal — uneven..    Exceedingly  tough  when  compact. 

Oomp.,  Var, — Pure  alumina  ^il^Oxygen  46*6,  aluminum  53*4=100. 

There  are  three  subdivisions  of  the  species  prominently  recognized  in  the  arts,  and  until  early 
in  this  century  regarded  as  distinct  species ;  but  which  actually  differ  only  in  purity  and  state  of 
crystallization  or  structure.  Haiiy  first  (in  1805)  formally  united  them  under  the  name  here  ac- 
cepted for  the  species,  though  the  fact  that  adamantine  spar  and  sapphire  were  alike  in  crystalhza- 
tion  did  not  escape  the  early  crystallographer  Rome  de  Lisle,  and  led  him  to  suggest  their  identity. 

Var.  1.  Sapphire. — 'Ydai/e-;?  (bluish  S.)  Gr.;  Hyacinthos  (id.)  P/w.,  xxxvii.  44 ;  Asteria  (the 
asteriated)  id.,  xxxvii.  49.  Jacut  Arab.  [fr.  name  in  India,  and  thence  Hyacinthus  Vet.  (?)  King]. 
"Avdpa^  (red  S.,  the  Greek  meaning  burning  coal)  pt.,  Theophr.  Carbunculus,  Lychnis  (red  S.),  pt, 
Flin.,  xxxvii.  25,  29.  Saphir,  Sapphirus,  Wall,  Min.,  116;  Orientahsk  Rubin,  id.,  IIT,  1747. 
Telesie  K,  Tr.,  1801.     Corindon  hyalin  K,\S05. 

Includes  the  purer  kinds  of  fine  colors,  transparent  to  translucent,  useful  as  gems.  Stones 
are  named  according  to  their  colors ;  true  Euby,  or  Oriental  Ruby,  red ;  0.  Topas,  yellow ;  0. 
Emerald,  green ;  0.  Amethyst,  purple.  A  variety  having  a  stellate  opalescence  when  viewed  in 
the  direction  of  the  vertical  axis  of  the  crystal,  is  the  Asteriated  Sapphire  {Asteria  of  Pliny).  The 
ruby  sapphire  was  probably  included  under  the  u^0pfll^  of  Theophrastus,  and  the  Carbunculus  and 
Z/ychnis  of  Pliny. 

2.  Corundum. — Adamas  Siderites  Plin.,  xxxvii.  15.  Karund  Hind.  Corivindum,  Corivendum 
(fr.  India),  Woodw.,  Cat.  Poss.,  1714,  1725.  Adamantine  Spar  (fr.  India)  Black,  178-?  according 
to  Greville  and  Klaproth  (v.  ^eq.).  Demantspath  Klapr.,  Mem.  Acad.,  Berlin,  1786-87,  Berlin, 
1792  ;  Beitr.,  i.  47,  1795;  Wern.,  Bergm.  J.,  i.  375,  390,  1789.  Spath  adamantin  Delameth.,  J.  de 
Phys.,  XXX.  12,  1787  ;  Haiiy,  ib.,  193.  Corundum  Ch-eville,  Phil.  Trans.,  1798.  Corindon  H,  Tr., 
1801.    Corindon  harmophane  i/".    Corindon  adamantin  i?row^».,  Min.,  i.  429,  1807.    Korund  (?erm. 

Includes  the  kinds  of  dark  or  dull  colors  and  not  transparent,  colors  light  blue  to  gray,  brown, 
and  black.  The  original  adamantine  spar  from  India  has  a  dark  grayish  smoky-brown  tint,  but 
greenish  or  bluish  by  transmitted  light,  when  translucent,  and  either  in  distinct  crystals  often 
large,  or  cleavable-massive.  It  is  ground  and  used  as  a  polishing  material,  and  being  purer,  i§ 
(Superior  in  this  respect  to  emery.  It  was  thus  employed  in  ancient  times,  both  in  India  and  Europe. 
The  '*  Armenian  stone  "  below  is  supposed  by  King  to  have  been  corundum  rather  than  emery. 

3.  Emery. — 'A/coVr;  i^  'Aofieyias  [^Armenian  Whetstone],  Theophr.  Hixvpn  Dioscor.,  v.  16ft 
Naxium  (fr.  Naxos),  Naxium  ex  Armenia,  Plin.,  xxxvL  10.     Pyrites  vivus  (?)  Plin..,  xxxvi  30 
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ayns,  Smnls,  Agric,  Foss.,  1546.  Smergel,  Smiris  ferrea,  Wall,  Min.  2(37  1747  SmirtroL 
•jhmirgel,  (?erm.     Eraeril  iT.,  Tr.,  1801 ;  Corindou  granulcux  ZT,  1805.  '  ' 

(Includes  granular  corundum,  of  black  or  grayish-black  color,  and  contains  magnetite  or  heraa- 
(8  intimately  mixed.  Feels  and  looks  much  like  a  black  line-grained  iron  ore,  which  it  was  loua 
InsiOered.  There  are  gradations  from  %e  evenly  fine-grained  emery  to  kinds  in  wh'ch  the 
jnmdum  is  in  distinct  crystals.  This  last  s  the  case  with  part  of  tliat  at  Chester,  Massachusetts, 
[Tlie  following  are  analyses  by  J.  Lawrence  Smith,  taken  from  elaborate  papers  in  the  Am.  J.  Sci.. 
i.  X.  354,  xi.  53,  xlii.  83.  The  column  of  hardness  gives  the  effective  abrasive  power  of  tlio  pow- 
ired  mineral,  that  of  sapphire  being  100  ;  Mag.  stands  for  Magnetiie: 

H.           a        Al  Mag.  Ca        Si        iT 

1.  Sapphire,  India  100  4*06  97*51  1-89    O'SO  =10020. 

2.  Buby,  Indisi  90  97-32  l-(j9     1-21  =99G2. ' 

3.  CorM/ic^MTO,  Asia  Minor              77  ;V88  92-39  1-67  1-12  2*05      l-60  =  98'83. 

4.  "  Nicaria  65  3  92  87-52  7'5o  0-82  2-01  0-08  =  99-53.' 

5.  "  Asia  60  3-60  86-62  8-21  0-70  3-85  1-16=  101-04. 

6.  "  India  58  3*89  93-12  0-91  1-02  OOG  2-86=98-87. 
,   1,  "               "  55  3-91  84-56  7-06  120  4-00  3-. 0  =  99*92. 

8.  Emery,  Kulah  57        4*28     6:5*50     33-25      0-92     1-61      1-90=101-18. 

9.  "       Samos  56         3-98     70-10     2221      0-62     4-00      2-10  =  9903. 

10.  "  Nicaria  50  3-75  71-06  20  32  1-40  4-12  2-53  =  09-43. 

11.  "  Kulah  53  4*02  63-00  30*12  0-50  2-36  3-36  =  98*34. 

12.  "  Gumucli  47  3*82  77-82  8*62  1-80  8*13  3*11=99-48. 

13.  "  Naxos  46  3-75  68  53  24-10  0-86  3-10  4-72  =  101-31. 

14.  "  Nicaria  46  3-74  75*12  13*06  0*72  6*88  3*1(»=98*88. 

15.  "  Gumuch  42  4*31  60*10  33*20  0*48  1*80  5*62  =  101*20. 

16.  "  Kulah  40  3*89  6105  27*15  1*30  9*63  2  00  =  101-13. 

17.  "  Chestei  33        44*01  50*21     3-13  und. 

18.  "              "  40        50-02  44-11     3-25         " 

19.  "              "  39        51*92  42-25     5-4G         '* 

20.  "              "  45        74*22  19*31 5*48         " 

21.  "             "  —        8402  9-63     4*81         " 

Dr.  0.  T.  Jackson  makes  the  formula  of  emery  Fe  'M,  and  puts  the  mineral  in  the  spinel  family. 

ut  neither  microscopic  nor  chemical  investigations  appear  to  sustain  this  view. 

Pyr.,  etc.— B.B.  unaltered ;  slowly  dissolved  in  borax  and  salt  of  pliosphorus  to  a  clear  glafls, 
rhich  is  colorless  when  free  from  iron  ;  not  acted  upon  by  soda.  The  finely  pulverized  mineral, 
fter  long  heating  with  cobalt  solution,  gives  a  beautiful  blue  color.  Not  acted  upon  by  acids, 
•ut  converted  into  a  soluble  compound  by  fusion  with  bisulphate  of  potash  or  soda.  Friction 
xcites  electricit}^,  and  in  polished  specimens  the  electrical  attraction  continues  for  a  considerable 
3ngth  of  time. 

Obs,  -This  species  is  associated  with  crystallne  rocks,  as  granular  limestone  or  dolomite), 
gneiss,  granite,  mica  slate,  chlorite  slate.  The  fine  sapphires  are  usually  obtained  from  the  beds 
)f  rivers,  either  in  modified  hexagonal  prisms  or  in  rolled  masses,  accompanied  by  grains  of  mag- 
letic  iron  ore,  and  several  species  of  gems.  The  emery  of  Asia  Minor,  according  to  Dr.  bmiUi, 
>ccurs  in  granular  limestone.  .  j  •    *i 

The  best  ruby  sapphires  occur  in  the  Capelan  mountains,  near  Syrian,  a  city  of  Fegu,  and  in  the 
ringdom  of  Ava;  smaller  individuals  occur  near  Bilin  and  Merowitz  in  Bohemia,  and  in  the  sand 
)f  the  Expailly  river  in  Auvergne.  Blue  sapphires  are  brought  from  Ceylon :  this  variety  \\  a.- 
•aUed  Salamsiein  by  Werner.  Corundum  occurs  in  the  Carnatic  on  the  Malabar  const,  in  tUr 
erritories  of  Ava,  and  elsewhere  in  the  East  Indies  ;  also  near  Canton,  China.  At  bt.  ^TOinun  . 
t  occurs  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in  Piedmont  m  ;vhite  compact  leiU- 


in 

also  at  Kulah,  Adula,  and  Manser,  the  last  z't  lu.  i^.  ui  ou.j-x^c,  -.--  ...—  ----  ,  ,»K„rinon 

berland.  England.    Other  localities  are  in  Bohemia  near  Peischau  ;  in  the  Lrul,  near  Katliarmcn- 
burg;  and  iu  the  Ilmen  mountains,  not  for  from  Miask  ;  Frederick  \  alloy   Au.traua 

In  N.  America,  in  Maine,  at  Greenwood,  in  cryst.  in  mica  schist,  with  ^f  y^^^'-;^"' 1^^"^°  ^i 
rare.     In  Massachusetts,  at  Chester,  corundum  and  emery  in  a  large  and  valuaole  ^  em,  consist. n. 


pink,  with  spinel,  and  often  in 
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nitilo  in  gran,  limestone.     In  Mw  Jersey,  at  Newton,  blue  crystals  in  gran,  limestone,  with  _ 
green  hornblende,  mica,  tourmaline,  rare ;  at  Vernon,  near  State  hne,  red  crystals,  often  sevi 
inches  long.     In  Pennsylvania,  in  Delaware  Co.,  in  Aston,  near  Village  Green,  in  large  crysta 
at  Mineral  Hill,  in  loose  cryst. ;  in  Chester  Co.,  at  Unionvihe,  abundant  in  crystals,  some  masi 
weighing  4,000  lbs.,  and  crystals  occasionally  4  in.  long,  with  tourmaline,  margarite,  and  alb; 
In  N.  Carolina,  in  Buncombe  Co.,  blue  massive,  cleavable,  in  a  boulder ;  in  Gaston  Co.,  crys 
and  massive  corundum.    In  Georgia,  in  Cherokee  Co.,  red  sapphire.    In  California,  in  Los  Ange 
Co.,  in  the  drift  of  San  Francisqueto  Pass.     In  Canada,  at  Burgess,  red  and  blue  crystals.    A 
called  emery  from  Arrowsic,  Maine,  ground  and  sold  under  this  name,  is  nothing  but  mass; 
garnet,  much  of  it  mixed  with  hornblende. 

Red  sapphire  is  the  most  highly  esteemed.  A  crystal  weighing  four  carats,  perfect  in  traiil 
pareucy  and  color,  has  been  valued  at  half  the  price  of  a  diamond  of  the  same  size.  They  seldcul\j/ 
exceed  half  an  inch  in  length.  Two  splendid  red  crystals,  however,  having  the  form  of  tl 
pyramidal  dodecahedron,  and  "  de  la  longueur  du  petit  doigt,"  with  a  diameter  of  about  an  inc 
are  said  to  be  in  the  possession  of  the  king  of  Arracan.  Transparent  blue  sapphires  are  som 
times  over  three  inches  long. 

The  sapphire  of  the  Greek  {aanipetpos)  was  the  lapis  lazuh,  which  agrees  with  the  charactt 
given  it  by  Theophrastus,  Pliny,  Isidorus,   and  others.     Phny  remarks,  "Sapphirus  coerulei  f^ 
est  cum  purpura,  habens  pulveres  aureos  sparsos,"  particles  of  pyrite  which  are  frequently  di 
seminated  through  lapis  lazuli,  looking  like  gold.     The  ancient  names  apphed  to  the  species  ha\ 
already  been  given  in  the  synonymy.     See  further  on  this  subject.  King  on  Precious  Stones. 

C.  U.  Shepard,  after  showing  (Descr.  of  Em.  of  Chester,  Mass.,  London,  1865)  that  the  Chest( 
emery  is  identical  crystaUographically  with  corundum,  takes  the  precaution  to  propose  the  nam 
emeriie  for  emery,  in  case  it  should  hereafter  be  established  as  a  distinct  species.  But  a  nam 
thus  given  has  no  claim  to  recognition. 

Alt. — Corundum  under  some  circumstances  absorbs  water  and  changes  to  diaspore;    an 
perhaps  also  to  the  mica-like  mineral  margarite.     It  is  also  replaced  by  silica,  forming  quari\ 
pseudomorphs. 

Artif. — Formed  in  crystals  by  exposing  to  a  high  heat  4  pts.  of  borax  and  1  of  alumina  (Ebel 
men);  by  decomposing  potash  alum  by  charcoal  (Gaudin) ;  by  subjecting  in  a  carbon  vesse 
fluorid  of  aluminum  to  the  action  of  boric  acid,  the  process  yielding  large  rhombohedral  plate; 
(Deville  &  Caron) ;  by  addition  to  the  last  of  fluorid  of  chromium,  affording  the  red  sapphire  o; 
ruby,  or  with  less  of  the  fluorid  of  chromium,  blue  sapphire,  or  with  much  of  this  chrome  fluoridj 
a  fine  green  kind ;  by  action  of  chlorid  of  aluminum  on  hme  (Daubree). 

ill 

180.  HEMATITE.  'A./^artrr/j  [=Blood-stone]  pt.  Theophr.,  325  B.C.;  Dioscor.,  v.  143,  A.D< 
40.  Haematites  pt.  Plin.,  xxxvi.  28,  38,  A.  D.  ^1.  (1)  Galenae  genus  tertium  omnis  metallJS  ^ 
inanissimum,  Germ.  Eisenglanz,  (2)  Haematites  pt.=  (rcrm.  Blutstein,  Glaskopf,  Agric,  Interpr., 
465,  468,  1546.  (1)  Speglande  Jernmalm,  Minora  ferri  specularis,  (2)  Haematites  ruber,  (3) 
Ochra  rubra,  Wall.,  259-266,  1747.  Rotheisenstein.  (1)  Jarnmalm  tritura  rubra,  Speglande 
Eisenghmmer,  (2)  Haematites  ruber,  (3)  Ochra  pt.,  Cronst,  178-185,  1758.  Specular  Iron;  Red 
Hematite,  Red  Ochre.  Fer  speculaire,  (2)  Hematite  rouge.  Sanguine,  Fr.  (1)  Eisenglanz,  (2' 
Roth  Eisenstein,  Rother  Glaskopf,  Rother  Eisenrahm,  Wern.,  Bergm.  J.,  1789.  Iron  Glance. 
Red  Iron  Ore,  Red  Oxyd  of  Iron,  Micaceous  Iron  Ore.  (1 )  Fer  ohgiste,  (2)  Fer  oxyde  rouge, 
K,  Tr.,  1801.     Hamatit  Hausm.,  Haid.  Handb.,  552,  1845,  Hausm.  Handb.,  232,  1847. 

Ehombohedral.      i?  A  JR:=S6°  W,  0  A  ^=122°  30' ;  ^=1-3591.      Ob* 
Acrved  planes :    rhombohedrons,  -^^  J,  ^,  4,  f,  1  (H),  f,  4,  -5,  -2,  -f ,  -f , 

~1,  -4,  -f ,  -i,  -i,  -h  -i ;  scalenohedrons,  i\  f,  1%  ^^  4^  4:'^\  4^  -i^  -i^ 
-2';  pyramids,  ^-2,  |-2,  |-2,  J^2,  4-2;  prisms  /,  t-2,  i-§,  i-^;  and  the 
basal  plane  0. 

R  A  f  2=164°  2' 
R  A  i=143  55 
i?  A  1^-2=136  55 
13  A  ^'-2=162  41 

Cleavage :  parallel  to  R  and  0  ;  often  indistinct.     Twins :  composition- 
face  -ff/  also  0  (f.  145a).    Also  columnar — granular,  botryoidal,  and  stalaa 


0  A     2=107°  40' 

2  A  2=68°  4r 

0  A  t-2=137  49 

5  A  5=61  34 

0  A  1-2=118  53 

iAi=143  7 

0  i\  13=103  32 

J  A  -1=115  22 
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tic  shapes;    also  lamellar,   laminae  joined  parallel  to  6>,  and  variously 
mt— thick  or  thm ;    also  granular,  friable  or  compact. 
H.=:5-5  — 6-5.     G.=4-5-5-3;  of  some  compact  varieties,  as  low  as  4-2 
lustre  metallic  and  occasionally  splendent ;  sometimes  earthy.    Color  dark 


143 


Vesuvius. 


144 


145 


145a 


Elba. 


Elba. 


Iteel-gray  or  iron-black ;  in  very  thin  particles  blood-red  by  transmitted 
Kght ;  when  earthy,  red.  Streak  cherry-red  or  reddish-brown.  Opaque, 
pcept  when  in  very  thin  laminae,  which  are  faintly  translucent  and  blood- 
red.  Fracture  subconchoidal,  uneven.  Sometimes  attractable  by  the 
Inagnet,  and  occasionally  even  magnetipolar. 

Comp.,  Var. — Sesquiozyd  of  iron,  3?e=0xygea  30,  iron  70=100.     Sometimes  containing  tita- 
^laum  and  magnesium. 

Ill    In  a  tabular  crystalline  hematite  from  Vesuvius,  Rammelsberg  found  (Pogg.,  evil.  453)  i'e  3-11 
Jmd  Mg  0-'74;  it  was  magnetic,  and  Gr.=:5-303;  the  hematite  may  have  contained  some  magnetite 
JS  impuritv.     Some  hematite  contains  titanium.     Cry&tals  from  Krageroe  aObrded  Raniiiielsberg 
ogg.,  civ.  528)  ¥e  93-63,  Ti  3-55,  Fe  3-26=:  100-44=  Fe  ti+  13  J?e,  or  ^Fe  Ti)^  0^+13  J'e. 
The  varieties  depend  on  texture  or  state  of  aggregation,  and  in  some  cases  tlie  presence,  of  im- 
urities. 
Var.  1.  Specular.     Lustre  metalhc,  and  crystals  often  splendent,  whence  the  name  specular  iroTK 
h)  "When  the  structure  is  foliated  or  micaceous,  the  ore  is  called  micactom  hematite. 

2.  Compact  columnar;  or  fibrous.  The  masses  often  long  radiating;  lustre  submetallic  to 
metallic;  color  brownish-red  to  iron-black.  Sometimes  called  red  hcviatik,  the  name  hematite 
aiDong  the  older  mineralogists  including  the  fibrous,  stalactitic,  and  other  solid  massive  varieties 
of  this  species,  limonite,  and  turgite. 

3.  Red  Ochreous.     Red  and  earthy.     Often  specimens  of  the  preceding  are  red  ochreous  on  some 

parts.     Reddle  and  red  chalk  are  red  ochre,  mixed  with  more  or  less  clay. 

4.  Clay  Iron-stone;  Argillaceous  hematite.  Hard,  brownish-black  to  reddish -brown,  heavy 
stone;  often  in  part  deep-red;  of  submetallic  to  unmetallic  lustre;  and  affording,  like  all  the  pn*- 
ceding,  a  red  streak.  It  consists  of  oxyd  of  iron  with  clay  or  sand,  and  somt'tiraes  other  impur- 
ities, (b)  When  reddish  in  color  and  jasper-like  in  texture,  often  called  jcuspery  clay  iron-siouc. 
(c)  When  oohtic  in  structure  (consisting  of  minute  flattened  concretions),  it  is  tlio  lenticular  iron 
ore.  I 

ItaUryte  is  a  schist  resembUng  mica-schist,  but  containing  much  specular  ore  in  grama  orscaie^ 

or  in  the  micaceous  form.  .       .  •      ^i  i;.,„«i« 

Breithaupt  states  that  some  rhombohedrons  of  hematite  have  a  magnetic  axis  crossing  obliquely 

the  vertical  axis,  passing  between  two  opposite  lateral  angles  (B.  11.  Ztg.,  xxv.  14J);  ana  iiiruier 

ihat  the  three  cleavages  of  the  rhorabohedron  are  not  quite  equal.  ■    r^ry  ^^.ts*  « 

Pyr.,  etc-B.B.  infusible;  on  charcoal  in  R.F.  becomes  magnetic;  with  borax  in  OJ- P^J  " 

bead,  which  is  yeUow  whUe  hot  and  colorless  on  coohng;  if  saturated,  the  bead  appears  red  ^Inie 
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hot  and  yellow  on  cooling ;  in  R.F.  gives  a  bottle-green  color,  and  if  treated  on  charcoal 
metallic  tin,  assumes  a  vitriol-green  color.     "With  soda  on  charcoal  in  R.F.  is  reduced  to  a  graf 
magnetic  metallic  powder.     Soluble  in  concentrated  muriatic  acid. 

Obs. — This  ore  occurs  in  rooks  of  all  ages,  The  specular  variety  is  mostly  confined  to  crystaf 
line  or  metamorphic  rocks,  but  is  also  a  result  of  igneous  action  about  some  volcanoes,  as  at  Vest 
vius.  Alauy  of  the  geological  formations  contain  the  argillaceous  variety  or  clay  iron-stone,  whic; 
is  mostly  a  marsh-formation,  or  a  deposit  over  the  bottom  of  shallow,  stagnant  water;  but  thi 
khid  of  clay  iron-stone  (that  giving  a  red  powder)  is  less  common  than  the  corresponding  variet 
of  limonite  or  siderite.  The  beds  that  occur  in  metamorphic  rocks  are  sometimes  of  very  grea.;, 
thickness,  and,  like  those  of  magnetite  in  the  same  situation,  have  resulted  from  the  alteration  o: 
stratified  beds  of  ore,  originally  of  marsh  origin,  which  were  formed  at  the  same  time  with  the  enclos 
ing  rocks,  and  underwent  metamorphism,  or  a  change  to  the  crystalline  condition,  at  the  same  time- 
Beautiful  crystallizations  of  this  species  are  brought  from  the  island  of  Elba,  which  has  affordec 
it  from  a  very  remote  period,  and  is  described  by  Ovid  as  "  Insula  inexhaustis  chalybdum  generos; 
metallis."  The  surfaces  of  the  crystals  often  present  an  irised  tarnish  and  brilliant  lustre ;  tin 
faces  0  and  ^  are  usually  destitute  of  this  tarnish  and  lustre,  and  may  therefore  assist,  whei 
present,  in  determining  the  situation  of  other  planes  when  the  crystal  is  quite  complex.  St. 
Gothard  affords  beautiful  specimens,  composed  of  crystallized  plates  grouped  in  the  form  of  rosettes 
(Eisenrose),  and  accompanying  crystals  of  feldspar.  Near  Limoges,  France,  it  occurs  in  larger 
crystals.  Fine  crystals  are  the  result  of  volcanic  action  at  Etna  and  Vesuvius,  and  particularly  in 
^Fossa  Cancharoue,  on  Monte  Somma,  where  it  incrusts  the  ejected  lavas ;  also  formed  in  most 
recent  eruptions  about  the  fumeroles;  in  that  of  1855,  in  fine  crystaUizations  about  the  fumarole£ 
some  so  thin  as  to  be  blood-red  by  transmitted  light  (Scacchi).  Arendal  in  Norway,  Longban  in 
Sweden,  Framont  in  Lorraine,  Dauphiny,  and  Switzerland,  also  Cleator  Moor  in  Cumberland, 
afford  splendid  specimens.  Red  hematite  occurs  in  reniform  masses  of  a  fibrous  concentric 
structure,  near  Ulverstone  in  Lancashire,  in  Saxony,  Bohemia,  and  the  Harz.  In  Westphaha  it 
occurs  as  pseudomorphs  of  calcite.  In  Brazil  it  is  associated  with  quartz.  In  Chili  there  are 
immense  beds. 

In  N.  America^  widely  distributed,  and  sometimes  in  beds  of  vast  thickness  in  rocks  of  the 
Azoic  age,  as  in  the  Marquette  region  in  northern  Michigan  ;  and  in  Missouri,  at  the  Pilot  Knob 
and  the  Iron  Mtu. ;  the  former  650  feet  high,  consisting  mainly  of  an  Azoic  quartz  rock,  and  hav- 
ing specular  iron  in  the  upper  part,  the  iron  ore  in  heavy  beds  interlaminated  with  quartz ;  the 
latter  200  feet  high,  and  consisting  at  surface  of  massive  hematite  in  loose  blocks,  many  10  to  20 
tons  in  weight ;  in  Arizona  and  New  Mexico. 

Besides  these  regions  of  enormous  beds,  there  are  numerous  others  of  workable  value,  either 
crystallized  or  argillaceous.  Some  of  these  localities,  interesting  for  their  specimens,  are  in  northern 
New  York,  at  Grouverneur,  Antwerp,  Hermon,  Edwards,  Fowler,  Canton,  etc. ;  Woodstock  and 
Aroostook,  Me. ;  at  Hawley,  Mass.,  a  micaceous  variety ;  at  Piermont,  N.  H.,  id. ;  in  New  York, 
in  Oneida,  Herkimer,  Madison,  Wayne  Cos.,  a  lenticular  argillaceous  var.,  constituting  one  or  two 
beds  in  the  Upper  Silurian ;  the  same  in  Pennsylvania,  and  as  far  south  as  Alabama ;  and  in 
Canada,  and  Wisconsin  to  the  west ;  in  North  and  South  Carohna  a  micaceous  variety  in  schistose 
rocks,  constituting  the  so-called  specular  sdiist,  or  itabirite. 

This  ore  affords  a  considerable  portion  of  the  iron  manufactured  in  different  countries.  The 
varieties,  especiaUy  the  specular,  require  a  greater  degree  of  heat  to  smelt  than  other  ores,  but  the 
iron  obtained  is  of  good  quality.  Pulverized  red  hematite  is  employed  in  polishing  metals,  and 
also  as  a  coloring  material  This  species  is  readily  distinguished  from  magnetite  by  its  red  streak, 
and  from  turgito  by  its  greater  hardness  and  its  not  decrepitating  before  the  blowpipe. 

Named  hematite  from  aijia^  blood,  it  seeming,  says  Theophrastus,  as  if  formed  of  concreted  blood. 
This  old  Greek  author  speaks  afterwards  of  a  second  kind  of  hematites  {'Aiiinrirri;  fjrW/,),  which 
was  of  a  yellowish-white  color,  probably  a  yellow  ochre,  an  impure  form  of  limonite,  the  species 
long  called  brown  hematite. 

Alt. — By  deoxydation  through  organic  matter  forms  magnetite  or  protoxyds ;  and  from  the  latter 
comes  spathic  iron  by  combination  with  carbonic  acid;  or  by  further  deoxydation  through  sul- 
phuretted hydrogen  forms  pyriie.  By  combination  with  water  forms  hmonite.  Limonite,  mag- 
netite, and  pyrite  constitute  occurring  pseudomorphs  after  hematite. 

Artif. — Formed  in  crystals  by  the  action  of  steam  on  chlorid  of  iron,  regarded  as  the  probable 
method  of  origin  of  the  hematite  of  lavas ;  also  by  the  action  of  perchlorid  of  iron  on  lime 
(Daabree);  by  the  action  of  a  stream  of  muriatic  acid  gas  on  Fe,  the  application  being  made  very 
slowly,  lest  the  3Pe  be  all  converted  to  chlorid. 

180A.  Martite.  (Martit  Breith.,  Char.,  233,  1832).  Martite  is  f^esquioxyd  of  iron  under  an 
isometric  form,  occurring  in  octahedrons  like  magnetite  (f.  2),  and  supposed  to  be  pseudomor- 
phous,  mostly  after  magnetite.  H.  =  6  — 7.  G.=4'809— 4-832,  Brazil,  Breith. ;  4()5,  Puy  de 
Dome;  4*35,  Frassem,  Devalque;  5'15,  Brazil,  Ramm. ;  5*33,  Monroe,  N.  Y.,  Hunt.  Lustre  sub* 
metallic.  Color  iron-black,  sometimes  with  a  bronzed  tarnish.  Streak  reddish-brown  or  purplish 
brown.    Fracture  conchoidaL    Not  magnetic,  or  only  feebly  so. 
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The  crystals  are  sometimes  imbedded  in  the  massive  sesquioxvd.  They  are  distinguished  from 
agnetite  by  the  red  streak,  and  very  feeble,  if  any,  action  on  the  magnetic  needle. 
;  Jfound  at  the  localities  mentioned ;  also  in  Vermont  at  Chittenden  ;  in  the  Marquette  iron  rcdon 
Duth  of  L.  Superior,  where  crystals  are  common  in  the  ore,  as  if  all  of  it,  or  the  greater  part,  were 
lartite;  Bass  lake,  Canada  West;  at  Monroe,  N.  Y.,  in  a  rock  contaiuiug  quartz,  feldspar,  and 
omblende,  and  imbedded  in  each  of  these  minerals ;  in  Moravia,  near  Schonbcrg,  in  granite. 
'  The  martite  of  Monroe  contains  some  Fe,  Brush.  The  octahedral  crystals  from  Cliittonden,' Vt, 
ccording  to  D.  Olmstead,  are  part  true  magnetite,  with  a  black  powder;  part  give  a  slightly  red' 
ish  streak,  with  httle  Fe  ;  and  part  give  a  red  powder  and  contain  no  Fe, 

Whether  the  crystals  of  martite  are  original  crystals  or  pseildomorphs  is  still  questioned  ;  but 
lie  latter  seems  to  be  the  most  probable  view.  Pseudomorphism  after  magnetite  would  imply 
Kat  the  Marquette  ore  bed  was  once  all  magnetite  in  composition,  Fe^  0^  and  has  been  changed 
^)the  sesquioxyd,  Fe'^  0^,  by  an  addition  of  oxygen.  Rammelsberg  found  1-83  — 2-:;0  p.  c.  of  prot- 
xyd  of  iron  in  the  Brazil  crystals.  The  octahedrons  from  the  funieroles  of  Vesuvius  alVorded 
:ammelsberg(Min.  Ch.,  159)  3Pe  92-91,  Fe  6-11,  Mg  0-82  —  99  90.  The  crystals  from  Frassem, 
"ranee,  contain  0*2  p.  c.  of  sulphur,  which  suggests  that  these  may  be  pseudomorphs  after  pyrite 

81.  MENACCANITE.  Specular  Iron  pt.,  Eisensand  pt,  of  last  cent.  Menachanito  (fr. 
Cornwall)  Wm.  McGregor,  J.  de  Phys.,  72,  152,  1791,  Crell's  Ann.,  1791,  and  Kirwau's  Min., 
X796  (making  it  to  consist  of  iron  and  an  oxyd  of  a  probably  new  metal).  Eisenhaltige 
Titanerze,  Menakanit  (fr.  Cornw.)  Klapr.,  Beitr.,  ii.  226;  (fr.  Aschaffenberg)  ib.,  232,  2:^.5,  1797. 
Titane  oxyde  ferrifere  H.,  Ti.,  1801.  Manaken  Karst,  Tab.,  74,  1808.  Titaneisenslein,  Titau- 
eisen.  Germ.  Titanic  or  Titaniferous  Iron.  Crichtonite  (spelt  Craitonite)  Bourn.,  Cat.,  430, 
1813.  Axotomes  Eisenerz  (fr.  Gastein)  Molis,  Grundr.,  ii.  462,  1824.=:Kibdelophan  v.  Kob., 
Schweig.  J.,  Ixiv.  1832.  Ilmenit  (fr.  L.  Ilmen)  A.  T.  Kupfer,  Kastn.  Arch.,  x.  1,  1827,  Mohsite 
(fr.  Dauphine)  Levy,  PhQ.  Mag.,  i.  221,  1827.  Hystatisches  Eisenerz,  Hystatite  (fr.  Arendul), 
Breith.,  Uib.,  64,  1830,  Char.,  236,  1832.  Basanomelan  (fr.  St.  Gothard,  =  Eisenroso)  v.  Koh., 
Grundr.,  318,  1838.  Washingtonite  (fr.  Conn.)  Shep.,  Am.  J.  Sci.,  xliii.  364,  1842.  Titaniofer- 
rite  Chapm.,  Min.,  1843.     Paracolumbite  (fr.  Taunton)  Shep.,  ib.,  II.  xii.  209,  1851. 

Ehombohedral ;  tetartohedral  to  the  hexagonal  t}^e.  ^  A  ^=85°  40' 
-86°  10',  86°  6\  Kose  and  Descloizeaux,  85°  59',  Mohs.    Observed  planes : 

rhombohedrons,  f,  l(^),  -5,  -f,  -2,  4;    pyra- 
146  mids,  |-2,  |-2,  \^-2,  which  are  hemihedral ;  also 

/  ^-2  0.  Angles  nearly  as  in  hematite  ;  6)  A  7? 
=  122°  23',  and  Ji  A  f  2=154°  0'  when  Ii  A  B= 
86°.  Often  a  cleavage  parallel  with  the  terminal 
plane,  but  properly  due  to  planes  of  composition. 
Crystals  usually  tabular.  Twins:  composition- 
face  0;  sometimes  producing,  when  repeated,  a 
form  resembling  f.  144.     Often  in  thin  plates  or 

laminse  ;  in  loose  grains  as  sand.  .  , 

jj  =^_Q  Q  =4-5-5.  Lustre  submetallic.  Color  iron-black,  btreak 
Bubmetallic,  powder  black  to  brownish-red.  Opaque.  Fracture  conchoi- 
dal.     Influences  slightly  the  magnetic  needle. 

Comp.,  Var.-(Ti,  Fe)^  0^  (or  hematite,  with  part  of  the  iron  ^1?^^^^,  ^^^f];^"'V"^}^,^,'..f^^^^^ 
portion  of  Ti  to  Fe  varying,  Rammelsberg  writes  the  formula  P  e  T.  +  n  H  n  eh  »s  e^^^  ;^  ' 
to  (i  Fe  +  i  Ti)^  0^+/Fe^O^  the  Fe^  0^  being  in  varying  V\^^^'^'f-J''ZTo,'  ''''''  "'"'^" 
hig  magnesia  or  manganese,  whence  the  more  general  formula  (Ti  ie,  Mn  ^  P    >^  • 

The  Varieties  recognized  arise  mainly  from  the  proportions  of  '^  ./«  .^^""""^^  J  isf  jl.ry 
been  named  as  follows,  commencing  with  that  containmg  the  most  titanium,  ^o  satiMac^^ry 
external  distinctions  have  yet  been  made  out:     ,     ^     _  .  ^    -u  ,^  .,c„oiw  mn«sive  or  in  thin 

1,  Kmelophane.     About  30  p.  c.  titanium  (anal   1)     ly^jf  4'735    il     BrdUi 
plates;  R  ^  i?=85°  59';  G.=4-6(U,  fr.  Gastein,  ^^ol'/:  ^  ^23-4  735    ib    Breitli 

2.  Crichtoniie.     Composition  essentially  like  that  of  the  preceding  (anal.  2  and  23). 
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rhombohedrons,  with  basal  cleavage;    i?A^=86°  62^';  -5  A -5=61°  27';    Gr.r=4*79,  from 
Cristophe  (original) ;  4-689,  same  compound  from  Ingelsberg,  Ramm.  (anal.  23) ;  lustre  bright. 

3.  Ilmeniie.  26 — 30  p.  c.  titanium,  and  near  the  preceding  in  composition,  but  containing  mc 
sesquioxyd  of  iron  (anal.  3-6,  27).  Crystallized  and  massive;  E  A  1^=85"  43';  G.=4-895, 
Ilmen  Mts.  (original),  Breith. ;  4-81 — i-873,  ib.,  Ramm.  For  same  compound  fr.  Egersund,  4'7 
— 4*791,  Ramm.;  fr.  Krageroe  4-701. 

4.  Menaccanite.     About  25  p.  c.  of  titanium,  and  -with  more  sesquioxyd  of  iron  than  in  t,, 
preceding  (anal.  7-10,  28,  29).     Massive,  and  in  grains  or  as  a  sand  (Eisensand).     G.  — 4'7-- 
fr.  near  Menaccan,  (Cornwall  (orig.).     Similar  compound  from  Iserwiese,  4-676— 4*752,  Ra 
(Iserine  ?) 

5.  Eystaiiie.  15 — 20  p.  c.  titanium,  and  much  3Pe  (anal.  11-14).  i?Ai?=86°  10';  G.  =  5,  i 
Arendal  (orig.).  Washingtonite  belongs  here  (anal.  13,  14.  30).  Occurs  in  large  tabular  rath 
dull  crystals;  R  A  i?=86°  approximately;  G.=4*963,  fr.  Westerly,  R.  I.,  and  5*016,  fr.  Litchfiel 


The  Aschafifenbei 


Ct.  (orig.),  Shepard;  for  latter,  4-986,  Ramm. 

6.  Uddevalliie  D.     About  10  p.  c.  titanium  and  70  p.  c.  of  ^e  (anal    15). 
titanic  iron  is  near  this.     It  occurs  massive  and  in  plates,  and  has  G.=:4*78. 

7.  Basanomelan  {Eisenrose  of  the  Alps).     6  to  b  p.  c.  Ti,  and  75  to  83  of  3Pe  (anal.  17). 
4*95 — 5-21.     It  is  properly  a  titaniferous  hematite. 

8.  Krageroe  hematite.     Containing  less  than  3  p.  c.  of  titanium  (anal.  35). 
^9.  Magnesian  Menaccanite;  Ficrotanite  D.    Contains  lOto  15  p.  c.  of  magnesia,  anal.  24;  formul 

(Fe,  Mg)  Ti;  G. =4-293 — 4*313.     Named  from  rt/cpoj,  litter,  in  allusion  to  the  magnesia. 

The  Mohsite  is  of  uncertain  locality  and  composition.     The  occurring  rhombohedron  affords  th 
angle  73°  45'  (Levy);  crystals  tabular;  in  twins;  no  cleavage  observable 

The  loose  Iron-sand  of  Iserwiese,  called  iserine,  is  in  part,  at  least,  in  isometric  octahedrons 
and  the  trappisches  Eisenerz,  Breith.,  is  similar.     See  Iserine  beyond, 

Paracolumbite  is  an  iron-black  mineral  from  1  m.  S.W.  of  Taunton,  Mass.,  having  H.  about  5 
Pisani  has  proved  it  to  be  of  this  species.     He  found  G.=4-353,  H.  4*5. 

Analyses  :  1,  v.  Kobell  (Schw.  J.,  Ixiv.  59,  245);  2,  Marignac  (Ann.  Ch.  Phys.,  III.  xiv.  50);  3,  4 
Mosander  (Ak.  H.  Stockh.,  1829,  220,  Pogg.,  xix.  211);  5,  Delesse  (These  sur  Tempi  de  I'analJ 
etc.,  p.  46);  6,  H,  Rose  (Pogg.,  iii.  163);  7,  v.  Kobell  (1.  c);  8-12,  Mosander  (1.  c);  13,  Kendal' 
(This  Min.,  2d  edit.,  527);  14,  Marignac  (1.  c.) ;  15,  Plantamour  (J.  pr.  Ch.,  xxiv.  302);  16-18,  v 
Kobell  (1.  c.) ;  19,  T.  S.  Hunt  (Rep.  G.  Can.,  1849,  1860,  105,  and  1863,  501);  20,  J.  Miillei 
(Jahrb.,  1859,  775);  21,  22,  Damour  (Ann.  Ch.  Phys.,  li.  445);  23-35,  Rammelsberg  (Pogg.,  civ. 
^97,  and  Min.  Ch.,  406): 


infii' 


fatt! 


use 


Ti        ^Q 


1.  Gastein,  Kihdel. 

2.  St.  Christophe,  Oricht. 

3.  Ihnen  Mts.,  Ilmeniie 

4.  "  " 

5.  "  " 

6.  Egersund  " 

7.  "  Menace. 

8.  "  " 
9              "  " 

lo!       "  " 

11.  Arendal,        Hystatite 

12.  "  " 

13.  Litchfield,  " 

14.  "  » 

15.  Udde walla.     Titan.  I. 

16.  Aschaffenberg,    " 

17.  ScHweiz,     Basanom. 

18.  "         Titanic  I. 

19.  St.  Paul's,  Canada 

20.  Maxhoven,  Bav. 

21.  Antioquia,  R.  Chico 

22.  "        Cienaga 


59-00 

52*27 

46*92 

46*67 

45-4 

43*73 

43*24 

42*57 

41*08 

3904 

24*19 

28-59 

25*28 

22*21 

15-56 

14*16 

12-67 

10*0 

48*60 

51-60 

57*09 

48*14 


4*25 
1*20 
10*74 
1.1*71 
40*7 
42-70 
28*66 
23*21 
25*93 
29*16 
53-01 
58*51 
51*84 
59-07 
71*25 
75*00 
82*49 
88-5 
10-42 


Sp.  gr. 

23.  Ingelsberg  4*689 

24.  Warwick,  K  T.  4-313,  4*293 

25.  Ilmen  Mts.  4*81,  4-873 
26    Egersund  4*744,  4*791 


Ti 

53*03 
67*71 
45*93 
51*30 


Fe 

36*00 
46*53 
37*86 
35*37 
14*1 
13-57 
27*91 
29-27 
29*04 
27*23 
19-91 
13-90 
22-86 
18*72 
11*32 
10*04 
4*84 
1*5 
37*06 
41*79 
42*11 
60*17 

J'e 

2*66 

14*30 

8*87 


Mn 
1*65 

2*73 
2-39 


Mg      Ca 


0*21 


1*14 
0*60' 


1*22 
1*94 
2-30 
0-68 
1-10 


■=100KobeU. 
-rrlOO  Marignac. 
-=99-39  Mosander. 


0-80 
tr. 


3*60 


0*80 
1*69 


0-25,  €r  0-38,  Si  2*80=100-1711 

0*5,  Sn  0-5,  th  0*2  =  101*4  Del 

=100  Rose. 

=:99*81  Kobell. 

0*50,  €r0*33.   Si  1-65=98*75  M. 

0*49,  Yt,€e  0-58,  Si  0*07 =99*1 3  M. 

0-90,  €r  0-12,  Si  0-31=99-13  M. 

0-33,  Si  1*17  =  99-29  M. 

0-86,  €r  0*44,  Si  1*88  =  100*28  M. 

=99*98  Kendall. 

=10.9  Marignac. 

,  P,  Si,  loss  1-87  Plantamour. 

=100  Kobell. 

=100  Kobell. 

=10u  KobeU. 

=99-68  Hunt. 

0*30,  ^1,  Si  2*47  =  100-16  Miiller 


— =100  Damour. 
-=100  Damour. 


^e        Mn    Mg 


fe  Ti :  3Pe 


38*30 
26*82 
36*52 
39-83 


4*30 

0-90 

2*72 

tr. 


1*65=99*94 
13*71  =  99*14 
0-59  =  100*06 
0-40=100*40 
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Sp.  gr. 

Ti 

3Pe 

to 

Mn 

Mg 

^  Ratio. 
te  ti :  !?• 

7.  Krageroe 

4-701 

46-92 

11-48 

39-82 

1-22  =  99-50 

9  :  1 

8.  Iserwiese 

4-752 

37-13 

28-40 

29-20 

3-01 

2-97  =  100-71 

3  :  1 

9. 

4-676 

42-20 

23-36 

30-57 

1-74 

1-57  =  99-44 

3  :  1 

0.  Litchfield,  Ct. 

4-986 

23-72 

53-71 

22-39 

0-25 

0-50=100-57 

1  :  1 

1.  Eisenach 

5-060 

16-20 

69-91 

12-60 

0-77 

0-55  =  10003 

1  :  2 

2.  Snarum 

4-943 

10-02 

77-17 

8-52 

1-33,  ^1  1-46  =  98-50 

1  :  4 

3.  Binnen  Val. 

5-127,  5-150(1)  9-18 

81-92 

8-60 

=  99-70 

1  :  4 

4.  St.  Gothard 

5-187,  5-209 

9-10 

83-41 

7-63 

0-44 

tr.  =100-58 

1  :  4 

5.  Krageroe 

5-2406 

3-55 

93-63 

2-26 

=100-44 

1   :  13 

"With  the  analyses  23  to  35  the  ratio  o^fe  ti  to  ^Pe  is  given  in  the  last  column,  from  Rammelsberg, 
rho  writes  the  formula  for  23,  24,  Fe  ti ;  for  25,  6  Fe  ti  +  l'e ;  for  26,  9  Fe  ti+^Pe,  and  so  on 
lut  calculating  the  ratio  between  the  metals  combined  and  the  oxygen,  for  these  same  analyses, 
re  have : 


m 


Metals. 

Oxygen. 

Ratio. 

Metals. 

Oxygen. 

Ratio. 

Anal. 

23. 

21-77 

32-11 

1  :  1-48 

Anal 

30. 

20-52 

30-80 

1  :  1-50 

24. 

22-71 

34-64 

1  :  1-52 

31. 

20-29 

30-62 

1  :  1-51 

25. 

20-67 

31-55 

1  :  1-60 

32. 

20-14 

30-29 

1  :  1-50 

26. 

20-09 

3211 

1  :  1-60 

33. 

2007 

30-14 

1  :  1-50 

27. 

20-58 

31-48 

1  :  1-53 

34. 

20-23 

30-44 

1  :  1-50 

28. 

21-17 

31-67 

1  :  1-50 

35. 

20-13 

30-22 

1  i  1-50 

29. 

20-62 

31-64 

1  :  1-54 

These  ratios  are,  with  two  or  three  exceptions,  almost  exactly  2 : 3,  which  shows  still  better 

ihat  they  correspond  with  the  general  formula  R'^  01     Analyses  1  to  22  afford  this  same  ratio  and 

llbrmula.     Rose  made  the  formula  mTi  +  n  3Pe,  assuming  that  the  Fc  obtained  in  the  analyses 

ose  from  the  oxydation  of  a  supposed  titanic  oxyd  (Ti^  0^)  at  the  expense  of  the  Fe.    This 

iew  is  not  sustained,  since  it  has  been  proved  that  the  Fe  exists  as  such  in  the  ore. 

For  other  analyses :  fr.  Harzburg  in  G-abbro,  Strong,  B.  H.  Ztg.,  xxiii.  55 ;  fr.  Cape  do  Verd 
Sles,  Silva,  C.  R.,  Ixv.  1867 ;  fr.  Lobaner  Berg,  E.  Calberla,  Ber.  Iris  Dresd.,  1866,  136. 

ParacolumUte  afforded  Pisani  ti  35-66,  3Pe  3-48,  Fe  39-08,  M  gl-94,  Ca  206,  Si  and  insoluble 
natters  10-66,  ^1  7-66  (Am.  J.  Sci.,  II.  xxxvii.  359).  It  is  so  niixedwith  the  gangue  that  it  is  ex- 
lemely  difficult  to  obtain  it  pure.  A  menaccanite  found  at  Rajamaki,  Finland,  contains  some  colum- 
oic  acid  replacing  part  of  the  titanic  (Pogg.,  cxxii.  615). 

Pyr.,  etc.— B.B.  infusible  in  0  F.  although  slightly  rounded  on  the  edges  in  R.F.  With  borax 
snd  salt  of  phosphorus  reacts  for  iron  in  O.F.,  and  with  the  latter  tiux  assumes  a  more  or  less  m- 
fcense  brownish-red  color  in  R.F. ;  this  treated  with  tin  on  charcoal  changes  to  a  violet-red  color 
wrhen  the  amount  of  titanium  is  not  too  small.  The  pulveriz^  mineral,  heated  with  muriatic  aci(^ 
i  is  slowly  dissolved  to  a  yellow  solution,  which,  filtered  from  the  undecomposed  mmeral  and  boUed 
with  the  addition  of  tin-foil,  assumes  a  beautiful  blue  or  violet  color.  Decomposed  by  fusion  with 
isulphate  of  soda  or  potash,  n       e 

Obs.— The  principal  European  localities  of  this  species  have  been  enumerated  above,     ^ne  or 
Ifthe  most  remarkable  is  at  Krageroe,  Norway,  where  it  occurs  in  veins  or  beds  m  dionte,  which 
lisometimes  aff'ord  crvstals  weighing  over  1 6  pounds.     Fiue  crystals,  sometimes  an  inch  in  tliamctcr, 
ccur  in  Warwick,  Amity,  and  Monroe,  Orange  Co.,  N.  Y.,  imbedded  in  serpentine  and  white  lime- 
stone, and  associated  with  spinel,  chondrodite,  rutile,  etc. ;  also  4  m.  west  of  Edcnvil  e  andnear 
Greenwood  furnace  with  spinel  and  chondrodite ;  also  at  Chester  and  South  Royalston  Mass 
Vast  deposits  or  beds  of  titanic  ore  occur  at  Bay  St.  Paul  in  Canada,  m  syenite ;  one  bed,  90  feet 
thick,  continues  on  in  view  for  300  feet,  and  probably  far  beyond;  a^so  m  tho^ignory  of  bt 
Francis,  Beauce,  mixed  with  magnetite  as  a  bed  45  feet  thick  in  serpentine  ;  G. -4-56-4  bb;  aJso 
with  labradorite  at  Chateau  Richer.     Grains  are  found  in  the  gold  sand  of  Caiilornia.  _ 

181A.  ISERiTE.     (Titaneisenstein  pt.,  Magnetischer  Eiscn-Sand  pt.     IVmz.     i,"^'"'"  .^'"^  ^;"j 
Wern.,  Letztes  Min.   26,  52,   1817,  Hoffm.  Min.,  iv.  -258    1817.     ^'^'''^^}:'^'''^^^^^ 
*  Wern.      Iserin  BreUh.,  Char.,  51,  1820.    Hexaedrisches  Eisen-Erz  Mohs,  Mm    4.?b,  183JJ      seme 
is  supposed  to  be  isometric  titanic  iron,  and,  hke  martite,  to  be  pseudomorphous.     iorms  like  i. 

O      K      f»      Q 

'  Analyses :  1,  Rammelsberg  (Min.  Ch.,  419);  2,  v.  Hauer  (Ber.  Ak.  Wien,  xix.  350) ; 
(Rep.  Brit.  Assoc,  1855);  4,  Vogel  and  Rischauer  (Jahresb.,  1856,  840): 


3,  Edwardf 


1.  Iserwiese 

2.  Plattensee,  Hung. 
8.  Mersey 

4»  Silberberg 


ti 

Fe 

te 

57-19 

15-67 

2600 

30-71 

49-93 

18-88 

13-20 

42-08 

31-10, 

18-53 

63-00 

17-79 

Mg 

1-94  =  100-60  Ramm. 
3-79=103-31  Hauer. 
^1  8-62,  Si4-02  =  99-<'2  Edwarda. 
=99-32  V.  A  R. 
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The  locality  of  Iserwiese  gave  the  name  to  this  mineral.  The  titanic  iron-sand  is  partly  in 
octahedral  forms,  and  this  portion,  if  not  all,  is  the  iserine.  Yet  it  is  still  doubted  whether  the 
otahedrons  are  regular  octahedrons,  or  whether  they  are  acute  rhombohedrons  with  truncated 
apices,  and  therefore  true  ilmenite.  The  Iserwiese  crystals,  as  analyzed  by  Rammelsberg  (anal 
1),  give  for  the  ratio  between  the  metals  and  oxygen  2  :  2 '3 3,  which  is  much  more  oxygen  than 
the  formula  R^  0^  requires,  and  is  still  further  remote  from  that  of  magnetite.  The  ore  from  Sio- 
Fok,  on  the  Platensee,  as  ana'yzed  by  v.  Hauer  (anal.  2),  affords  the  general  formula  (Fe,  Ti)^  0° 
+  iVO^  equivalent  to  Fe  0  TiO'-hFe' O"*  (or  Fe  Ti  +  Pe).  G.=4-817.  The  grains  were  ir 
part  octahedrons,  and  some  with  truncated  angles.  i 

The  sand  on  the  Mersey  comes  from  the  shores  nearly  opposite  Liverpool,  and  is  mixed  wdthi 
magnetite.  This  is  indicated  in  the  analysis,  which  affords  the  formula  3  Fe  0,  Ti  0^  (or  3  (Fe, 
Ti)'^  0^)  +  5  Fe  Pe  (or  5  of  magnetite).  Minute  octahedrons  occur  at  BaUycrogan,  Mull  of  Cantyre,' 
Sand  from  Mliggelsee,  near  Berlin,  having  Gr.  =  5'075,  afforded  Rammelsberg  a  similar  composi* 
tion,  but  with  only  5'20  p.  c.  Ti,  it  giving  him  the  formula  Fe  0  Ti  0^^+  6  of  magnetite.  It  is  not 
stated  that  this  sand  is  octahedral.  The  ore  from  Silberberg,  near  Bodenmais,  in  Bavaria,  corre- 
sponds nearly  to  4|  (Fe,  Tif  0^  +  8  Fe'^  0^,  and  therefore  comes  under  the  general  formula  R^  0'. 

Waltershausen  has  obtained  from  octahedral  crystals  of  an  iron-sand  from  Etna  (Yulk.  Gest. 
121),  having  G-.=4-43,  Ti  12-38  and  ^e  92-18  =  104-56.  The  analysis  needs  repetition,  A.  Knop 
obtained  for  a  titanic  iron-sand  a  composition  corresponding  to  magnetite  in  atomic  ratio,  giving  the 
ratio  1  :  1*25  between  the  metals  and  oxygen.     See  under  Magnetite. 

Iserine  is  reported  also  from  Bohemia,  Saxony,  Calabria,  Puy-de-Dome  iri  France. 

182.  PEROFSKITE.     Perowskit  G.  Bose,  Pogg.,  xlviii.  558,  1839,  Reis.  "qral.,  ii.  128. 

Isometric,  Kose  (fr.  Ural).  (Rhombohedral  ?).  Observed  planes  :  (9,/, 
1,  2,  i-^,  i-^,  i-^,  2-2,  3-3,  2-^,  |-|.  Habit  cubic  ;  f.  1,  5, 16  ;  also  17,  except 
that  the  planes  are  ^-f.  Rhombohedral,  Descl.  (fr.  Zermatt) ;  with  HaH 
nearly  90°.  Perhaps  dimorphous.  Cleavage  :  parallel  to  the  cubic,  oi 
rhombohedral ;  faces  rather  perfect. 

H.  =  5-5.  G.=:4:-01T,  fr.  Achmatovsk  ;  4-03— 4-039,  fr.  Zermatt,  Damour; 
4*02,  fr.  Schelingen,  Seneca.  Lustre  metallic — adamantine ;  color  pale 
yellow,  honey-yellow,  orange-yellow,  reddish-brown,  grayish-black  to  iron- 
black  ;  streak  colorless,  grayish.     Transparent  to  opaque. 

Comp.— (Ca  +  Ti)  0'=R''  0'= Titanic  acid  59*4,  lime40-6=100.  Analyses:  1,  Jacobson  (Pogg., 
Ixii.  596);  2,  Brooks  (ib.);  3,  4,  F.  Seneca  (Ann.  Oh.  Pharm.,  civ.  371);  5,  Damour  (Ann.  d.  M,, 
V.  vi  512) : 

Ti  Ca        Fe 

1.  Achmatovsk,  WacA;  58-96     39-20     2-06    Mg,  Mn  ir.  =  100*22  Jacobson. 

2.  "  hrown        59-00     36*76     4*79  "      O'l  1—100-07  Brooks. 

3.  Schelingen,  black  58-95     35-69     6-23z=  100-87  Seneca. 

4.  "  "  59-30     35-94     5-99=:101-23  Seneca. 

5.  Zermsitt,  yellow  (|)  59-23     39-92     1-14=  100*29  Damour. 

Pyr.,  etc. — In  the  forceps  and  on  charcoal  infusible.  With  salt  of  phosphorus  in  O.F.  dissolve? 
easily,  giving  a  greenish  bead  while  hot,  which  becomes  colorless  on  coohng ;  in  R.F.  the  bead 
changes  to  grayish-green,  and  on  coohng  assumes  a  violet-blue  color.  Entirely  decomposed  by 
boihng  sulphuric  acid. 

Obs. — Occurs  in  small  crystals  or  druses  of  crystals,  all  of  dark  colors,  associated  with  crystal- 
lizea  chlorite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk,  near  Slatoust  in  the  Ural ;  at 
Schelingen  in  the  Kaisersthal,  in  white  or  yellowish  granular  hmestone,  with  mica,  magnetite,  and 
pyrochlore ;  in  the  valley  of  Zermatt,  near  the  Findelen  glacier,  where  crystalhne  masses  occur, 
in  talcose  schist,  as  large  as  the  fist,  and  the  interior,  if  not  the  whole,  is  of  a  light  yellow  color 
(showing  that  the  darker  shades  are  due  to  alteration),  along  with  garnet,  idocrase,  sphene,  zircon, 
corundum,  rutile,  titanic  iron,  serpentine,  etc. ;  at  Wildkreuzjoch,  between  Pfitsch  and  Pfundera 
in  the  Tyrol,  a  crystal,  probably  of  this  species,  having,  according  to  Hessenberg,  the  planes  0,  i, 
*-|,  3-3,  2-^,  |-|.     Also  in  black  cubo-octahedrons  at  Magnet  Cove,  Arkansas  (Shepard). 

Named  after  v.  Perofski  of  St.  Petersburg. 

On  cryst.,  see  G.  Rose,  1.  c. ;  Kokscharof;  Min.  Russl.,  i.  197 ;  Hessenberg,  Min.  Not.,  iv.  20 
Descloizeaux,  Ann.  d.  M.,  V.  xiv.  417.     If  the  forms  were  all  isometric,  they  would  stiUbe  closely 
isomorphous  with  the  rhombohedron  of  hematite. 

Artif. — Formed  in  crystals  by  making  lime  to  act  at  a  high  temperature  on  silicate  of  titaniuni 
(Ebelmen). 
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:     3.  COMPOUNDS  OF  PEOTOXYDS  AND  SESQUIOXYDS. 

183.  SPINEL. 

Isometric.     Observed  planes :  1,  7,  0^  2,  3-3.     Habit  U7 

)ctahedral ;  f.  2,  Y,  8,  20.  Faces  of  octahedron  sorae- 
imes  convex.  Cleavage :  octahedral.  Twins :  f.  60 ; 
3omposition-face  1. 

H.=8.  G.=3-5-4-l;  3-523,  Haidinger;  3-575,  red 
jpinel.  Lustre  vitreous  ;  splendent — nearly  dull.  Color 
•ed  of  various  shades,  passing  into  blue,  green,  yellow, 
orown  and  black ;  occasionally  almost  white.  Streak 
white.  Transparent — nearly  opaque.  Fracture  con- 
ihoidal. 

Comp.,  Var. — Consists  of  alumina  and  magnesia,  Mg  Xl,  with  more  or  less  of  the  magnesia 
(Mg)  usually  replaced  by  protoxyd  of  iron  (Fe),  and  sometimes  also  in  part  by  lime  (Ca),  protoxyd 
bf  manganese  (Mn);  and  the  alumina  in  part  by  sesquioxyd  of  iron  (f'o).  There  is  thence  a 
^adation  into  kinds  containing  little  or  no  magnesia,  which  stand  as  distinct  species,  viz. :  i/er- 
pymte  and  Gahnite.    Mg  Al= Alumina  72,  magnesia  28  =  100. 

Yar.  1.  Ruby^  or  Magnesia  Spinel.    ''A.vQpa^  pt.,  "AvdpaKa  rcpl  MiXnroi',  Theophr.    Carbuuculua 

)t.,  Lychnis  pt.  [rest  ruby  sapphire],  Plin.,  xxxvii.  25,  29.     Spinella,  Carbuncuhis  pt.,  Kubiuua 

)t.,  Garb,  ruber  parvus,  =  Germ.  Spinel,  Ballagius  (a  palhdo  colore  videtur  appellasse),  =  Ger/?i. 

Dallas,  Lychnis,  =  (?erTO.  Gelblichter  Rubin,  Agric.^  Foss.,  293,  Interpr.,  463,  IS-iO.     Rubin  ori- 

entales  octaedrici,  seu  octo  hedris  comprehensi,  quae  modo  triangula  sunt,  modo  trapezia,  aliquan- 

do  hedrse  oblongae  angulos  solidos  occupant,  etc.,  Oappeler,  Prod.  Crystallogr.  Lucerne,  1723. 

(Rubinus  pt.  (Spinell,  Ballas,  Rubicelle),  Wall,  Min.,  115,  1447.     Rubis  spinelle  octaedre  (Spindle, 

(Balais),  de  Lisle,  Crist.,  ii.  224,  1783  [by  de  L.  first  made  distinct  in  species  from  Ruby  Sapphire]. 

L— Clear  red  or  reddish;  transparent  to  translucent;  sometimes  subtranslucent.     G.  =  3-52  — 358. 

;Oomposition  Mg  ':M,  with  httle  or  no  Fe,  and  sometimes  oxyd  of  chrome  as  a  source  of  the  red 

color. 

Varieties  are  denominated  as  follows :  (a)  Spinel-Ruby,  deep-red ;  (6)  Balas-Ruby,  rose-red ;  (c) 
Rubicelle,  yellow  or  orange-red ;  (d)  Almandine,  violet. 

2.  Ceyloniie,  or  Iron-Magnesia  Spinel.  Ceylanite  (fr.  the  French  spelUng  of  Ceylon)  Delameth..  J. 
Ide  Phys.,  xlii.  23,  1793.  Zeylanit  Karst,  Tab.,  28,  72,  1800.  Pleouaste  //,  Tr.,  ISOl.  Ceylonit 
'Ramm.  Candite  (fr.  Candy,  Ceylon)  Bourn.— Color  dark-green,  brown  to  black,  mostly  opaque  or 
inearly  so;  G.  =  3-5-3-6.    Composition  (Mg,  Fe)  Al  or  (Mg,  Fe)  (^^l,  Fe). 

3.  Magnesia-Lime  Spinel  ?  Color  green.  From  analyses  of  specimens  of  green  spmel  from 
Franklin,  N.  J.,  and  Amity,  N.  Y.,  by  Thomson  (Min.  i.  214),  about  which  it  may  be  right  to  have 

doubts.  1    fl-i 

4.  Chlorospinel,  or  Magnesia-Iron  Spinel.  Chlorospinel  (fr.  Slatoust)  G.  Rose,  Pogg.,  1.  6oi, 
11850.  Gahnit  5.  £?e  ifarm,  1838.— Color  grass-green,  owing  to  the  presence  ot  copper;  G.- 
;  3-591 -3-594.     Composition  Mg  (^1,  S'e),  the  iron  being  in  the  state  of  sesquio.xyd. 

5.  Picoiite  Charpentier,  J.  d.  M.,  xxxii.  1812,  Gilb.  Ann., .  xlvii.,  205  Chrome-ce^jUmtte.--- 
Coutuins  over  7  p.  c.  of  oxyd  of  chrome,  and  has  the  formula  (Mg,  Fc)  (Al  Fo  tr).  Color  black 
lustre  brilliant ;  G  =4-08.  The  original  was  from  a  rock  occurring  about  L.  Lhcrz,  calloa  Uierzo- 
lite  by  Delametherie  (T.  T.,  ii.  281,  1797),  and  earlier  described  by  Picot  do  la  Peyrouso  iMera.  Aa 
Toulouse,  iii.  410).  after  whom  picoiite  is  named,  the  constituents  of  which  rock  are  f^^-^^^f 
Descloizeaux  (Min.,  i.  65)  to  be  chrysolite,  a  brown  infusible  Pyfo^^ne-miner^aj^relajod^to ji^^^^ 

I  Bthene, 

Analyse 
son  (Mi 
Stockh. 
Pisani  (0. 
18,  Hilger  (Jahrb.  Min.,  1866,  399): 

^         Ve        fe      Mg         Ca         Si 

1.  Ceylon,  r.d  69-01      —      0-71     26-21      —      2-;2,  ;?r  1-10  =  99-05  Alx 

2.  Aker,  blue  68-94     3-49     25-72     TL^^or  62  B^d V 

3.  "         «  72-26      4-26     14-63      6-48 =96  62  B.  ana  11. 
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Al         3Pe         fe      Mg 


4,  Franklin,  N.  J.,  green 

73-31 

5.  Amity,  N.  T. 

61-79 

6.  Ceylon,  Ceylonite 

57-20 

7.  Ural,  Pleonaste 

65-27 

8.  Monzoni,      " 

66-89 

9.  Yesuvius,     " 

67-46 

10.  Iserwiese,    " 

59-66 

11.  Yesuvius,    " 

62-84 

12.  Arendal,      " 

55-17 

13.  Tunaberg,    " 

62-95 

14.  Auvergne,   " 

59-06 

15.  Ural,  chlorospinel 

64-13 

16.      " 

57-34 

17.  L.  Lherz,  Picoiite 

55-34 

18.  Hofheim,      " 

53-93 

6    5 


10-72 

8-70 

14-77 

11-40 


20-51 

13-97 

8-07 

5-06 

19-29 

3-87 

18-33 

23-46 

13-60 


24-60 
3-85 


13-63 

17-87 
18-24 
17-58 
23-61 
25-94 
17-70 
24-87 
17-65 
1303 
17-20 
26-77 
27-49 
10-18 
23-59 


7-42 
10-56 


Si 

5-62=99-98  Thomson. 
CaC  2-80,  fi  0-98=:99-60 ' 


0-27 


3-15  =  99-11  Gmelin. 

2-50  =  99-32  Abich. 

1-23  =  99-80  Abich. 

2-38=100-85  Abich. 

1-79=99-17  Abich. 

1-83  =  99-56  Abich. 

5-09,  Mn  2-71  =  98-95  S. 

=99-44  Erdmann. 

■=100-58  Pisani. 

Cu  0-27=100-14  Rose. 

Cu  0-62  =  100-22  Rose. 

1-98,  ^r  7-90=100  Damour. 
-Sr  7-23=100  Hilger. 


Pyr.,  etc. — B.B.  alone  infusible ;  red  variety  clianges  to  brown,  and  even  black  and  opaque,i 
as  the  temperature  increases,  and  on  cooling  becomes  first  green,  and  then  nearly  colorless,  and] 
at  last  resumes  the  red  color.  Slowly  soluble  in  borax,  more  readily  in  salt  of  phosphorus,  withl 
which  it  gives  a  reddish  bead  while  hot,  becoming  faint  chrome-green  on  cooling.  The  blacK 
varieties  give  reactions  for  iron  with  the  fluxes.  Soluble  with  difficulty  in  concentrated  sulphuric 
acid.     Decomposed  by  fusion  with  bisulphate  of  soda  or  potash. 

Obs. — Spinel  occurs  imbedded  in  granular  limestone,  and  with  calcite  in  serpentine,  gneis^ 
and  allied  rocks.     It  also  occupies  the  cavities  of  masses  ejected  from  some  volcanoes. 

In  Ceylon,  in  Siam,  and  other  eastern  countries,  it  occurs  of  beautiful  colors,  as  rolled  pebbles 
m  the  channels  of  rivers.  Pleonaste  is  found  at  Candy,  in  Ceylou.  At  Aker,  in  Sweden,  la 
found  a  pale-blue  and  pearl-gray  variety  in  hmestone.  Small  black  splendent  crystals  occur  in 
the  ancient  ejected  masses  of  Mount  Somma,  with  mica  and  idocrase ;  also  in  compact  gehlenite 
at  Monzoni,  in  the  Fassa  valley. 

From  Amity,  N.  Y.,  to  Andover,  N.  J.,  a  distance  of  about  30  miles,  is  a  region  of  granular  Hme- 
stone and  serpentine,  in  which  localities  of  spinel  abound.  At  Amity  crystals  are  occasionally  16 
In.  in  diameter;  and  one  collected  by  Dr.  Heron  weighs  49  lbs. ;  it  is  in  tliree  pieces,  and  contains 
cavities  studded  with  crystals  of  corundum ;  colors,  green,  blaclc,  brown,  and  less  commonly  red, 
along  with  chondrodite  and  other  minerals.  A  mile  S.W.  of  Amity,  on  J.  Layton's  farm,  is  a 
remarkable  locality;  also  on  W.  Raynor's  farm,  a  mile  N. ;  another  half  mile  N.  affording  grayish- 
red  octahedrons  ;  and  others  to  the  south.  Localities  are  numerous  about  Warwick,  and  also  at 
Monroe  and  Cornwall,  though  less  favorable  for  exploration  than  those  at  Amity  (form  1,  also  1, 
t,  3-3,  f.  147).  Franklin,  N.  J.,  affords  crystals  of  various  shades  of  black,  blue,  green,  and  red, 
which  are  sometimes  transparent,  and  a  bluish-orreen  ceylonite  variety  here,  has  the  lustre  of 
polished  steel ;  Newton,  N.  J.,  pearl-gray  crystals,  along  with  blue  corundum,  tourmaline,  and 
rutile  ;  at  Byram,  red,  brown,  green,  and  black  colors,  along  with  chondrodite  ;  at  Sterling,  Sparta, 
Hamburgh,  and  Yernon,  N.  J.,  are  other  localities.  Light-blue  spinels  occur  sparingly  in  lime- 
stone in  Antwerp,  Jefferson  Co.,  N.  Y.,  2\  m.  S.  of  Oxbow,  and  rose  and  reddish-brown  in  Gou- 
verneur,  2  m.  N.  and  f  m.  W.  of  Somerville,  St.  Lawrence  Co. ;  green,  blue,  and  occasionally  red 
varieties  occur  in  granular  limestone  at  Bolton,  Boxborough,  Chelmsford,  and  Littleton,  Mass. 
Soft  octahedral  crj-stals  occur  in  Warwick,  which  are  pseudoraorphs,  consisting  partly  of  steatite 
or  serpentine.  Good  black  spinel  is  found  in  Burgess,  Canada  West;  blue  with  clintonite  at 
DaiUebout,  C.  E. 

Alt.— Observed  altered  to  steatite,  serpentine,  volkuerite,  mica. 

Artif. — Formed  in  crystals  by  heating  a  mixture  of  alumina  and  magnesia  with  boracic  acid, 
and  also,  f^r  red  spinel,  some  oxyd  of  chrome ;  for  black,  oxyd  of  iron  (Ebelmen) ;  by  using  fluorida 
of  aluminum  and  magnesium  and  boracic  acid,  with  heat  (DeviUe  &  Caron) ;  by  action  of  chlorid 
of  aluminum  in  vapor  on  magnesia  (Daubree). 


184.  HERCYNITE. 


Hereynit  F.  X.  Zippe,  Min.  Bohm.,  1839. 
SpineL 


Hercinite  had  orthogr.    Iron 


Isometric.     Occurs  massive,  fine  granular. 

H.=7*5— 8.     G.=3*91— 3-95.     Lustre  vitreous,  externally  dull.     Colof 
black.    Streak  dark  grayish-green  to  leek-green.     Opaque. 


ANHYDROUS   OX  YDS.  ^.^g 

Oomp—f^eSlrr Alumina  58-9,  oxyd  of  iron  4M=100.    Analysis  by  B.  Quadrat  (Ann  Ch 
larm.,  Iv.  357) ;  ^         ^       -«.  v         vh 

^161-11         Mg2-92        Fo  35-67  =  99-'? 6. 

,Pyr.,  etc.— B.B.  infusible.     The  heated  powder  becomes  brick-red,  and  gives  iron  reactiona 
ith  soda  fuses  only  imperfectly  to  an  olive-green  mass. 
Obs.— From  Ronsberg,  at  the  eastern  foot  of  the  Bohmerwald  Mts. 
Named  from  the  Latin  of  the  Bohemian  Forest,  Silva  Hercynia  (Plin.,  iv.  25,  2&). 

J5.  GAHNITE.  Zinc-Spinel.  Automolite  (fr.  Fahlun)  Ekeherg,  Afh.,  i.  84,  1806.  Gahnit  v 
'Moll,  Efem.,  iii.  78,  1807.  SpineUe  Zincifere  K,  Tabl.,  67,  99,  1809.  Dysluite  (fr.  StcrUng, 
iN.  J.)  Keating,  J.  Ac.  X.  Sci.,  Philad.,  ii.  287,  1821 ;  Shep.,  Min.,  i.  158, 1832,  ii.  176,  1835  ;  Thorn' 

«pw,  Min.,  i.  220,  1836.     Kreittonite  v.  Kob.,  J.  pr.  Ch.,  xliv.,  99,  1848.  Spinellus  supcrius 5rei^ 

Handb.,  623,  1847. 

Isometric.     In  octahedrons,  dodecahedrons,  etc.,  like  spinel. 

H.=7*5— 8.  G.=4:— 4*6.  Lustre  vitreous,  or  somewhat  greasy.  Color 
lark  green,  grayish-green,  deep  leek-green,  greenish-black,  bluish,  black, 
jellowish,  or  grayish-brown  ;  streak  grayish.     Subtranslucent  to  opaque. 

Comp.,  Var. — Zn  i^l,  with  httle  or  no  magnesia.  _  The  oxyd  of  zinc  sometimes  replaced  in 
ttallpart  by  protoxyd  of  manganese  or  of  iron  (Mn,  Fe),  and  the  alumina  in  part  by  sesquioxyd 
'  iron  {^e).    Zn  ^l=Alumina  61-3,  oxyd  9f  zinc  38-7  =  100. 

Var.  1.  Automolite,  or  Zinc  Gahnite,  Zn  -M.,  with  sometimes  a  little  iron.  G.=4*l— 4*6.  Colors 
I  above  given. 

2.  Dysluite,  or  Zinc-Manganese-Iron  Gahnite.  Composition  {Zn,  Fe,  Mn)  (^L  Fe).  Color  yel- 
wish-brown  or  grayish-brown.  Gr.=4— 4*6.  Form  the  octahedroo,  or  the  same  with  truncated 
tges. 

3.  Kreittonnite,  or  Zinc-Iron  Gahnite.  Composition  {Zr\,  Fe,  Mg)  (j^l,  Pe).  Occurs  in  crystals, 
id  granular  massive.  H.=:7  — 8.  Gr.=4'48  — 4-89.  Color  velvet  to  greenish-black;  powder 
rayish-green.     Opaque. 

Analyses:  1,  Ekeberg  ((Jehlen's  N.  J.,  v.  418);  2,  3,  Abich  (Ak.  H.  Stockh.,  1842,  6);  4,  F.  A- 
enth  (Am.  J.  ScL,  II.  xxxiii.  196) ;  5,  Thomson  (Min,  i.  221);  6,  v.  Kobell  (L  c): 

Xl     Fe        Fe  Mg 

Fahlun,      Automolite  60-00     9*25  

"                     "  55-14     5-85 5-25 

Franklin,  K  J.   "  57-09 4-55  2-22 

Canton  mine       "  53-37     6-68  3-01  3-22 

Sterling,  N.  J.,  Bysl.  30*49  41*93 

Bodeumais,  Kreiit.  44*66  16-63  3-05 

Pyr.,  etc.— A  coating  of  oxyd  of  zinc  when  treated  with  a  mixture  of  borax  and  soda  on  char* 
oal.     Otherwise  like  spinel. 

Ohs.— Automolite  is  found  at  Fahlun,  Sweden,  in  talcose  schist;  at  Franklin.  N.  Jersey  with 
anklinite  and  wiUemite  ;  at  the  Canton  mine,  Ga.  (of  the  form  1,  t) ;  Dyduite  at  Sterling,  N.  J. ; 
''reittonite  at  Bodenmais  in  Bavaria. 

Named  after  the  Swedish  chemist  Gahn.  The  name  Automolite,  of  Ekeberg,  's  'rora  arr.f.o\n<  a 
^setter,  alluding  to  the  fact  of  the  zinc  occurring  in  an  unexpected  place.  Von  Moll  objected  to 
dch  an  idea  in  nature,  and  named  the  species  the  next  year  after  Gahn,  the  discoverer.  His 
ame  is  here  appUed  to  the  whole  group  of  zinc  spinels,  and  automoUte  retained  for  the  special 
ariety  so  named. 

86.  MAGNETITE.  'UpaKlaa  XiOoi  (fr.  Heraclea,  in  Lydia)  Gr,  [Mdo,]  dSnpov  ayv^a,  T/ieophr. 
Not  «..y.i5r«j  XiOos  [=Talc]  Theophr.  Mayvni  hO^  Dioscor.,  v.  147.  Magnes,  Sideritis,  Hcrachon, 
Plin..  xrxvi.  25;  Id.,  Germ.  Siegelstein  Agric,  Foss.,  243,  466.  (1)  Minora  forri  niK'ncans,  mag- 
ueti  arnica,  (2)  Magnet,  (3)  Jem  Sand,  Wall.,  256,  262,  1746.  Minora  Forri  attractona,  Mag. 
net,  Cronst.,  184,  1758.  Magnetischer  Eisenstein  (incl.  Eiscnsand)  Hem.  Magncteiae ostein^ 
Magneteisenerz,  Germ.  Magnetic  Iron  Ore ;  Octahedral  Iron  Ore.  For  oxydule //.  Oxydulatod 
Iron.     Magnetite  Ilaid.,  Handb.,  551,  1845. 
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tr. 

24*25 

4*75=98-25  E. 
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3  84=100-1<>  A. 

tr. 

34*80 

1*22  =  99-38  A. 
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2-1)7,  II  0*40  T. 
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2400 

Insol.  10  =  99-64  K. 
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Isometric.  Observed  planes,  0,  1,  /,  ^-2,  2,  3-3,  10-10,  16-16,  3-|,  5-|i 
^-3.  Figs.  2  and  3,  common,  also  4,  5,  6,  7,  8,  Y  +  8, 19,  19 -f- 2;  fig.  14t" 
is  a  distorted  dodecahedron.     Cleavage :  octahedral,  perfect  to  irnperfecti 


147a 


148 


149 


Haddam. 


Achmatovsk. 


150 


shining. 


In  mica,  Pennsburj. 
Brittle. 


Dodecahedral  faces  commonly  striated  par- 
allel to  the  longer  diagonal  (f.  149).  Twina 
like  f.  50 ;  also  in  dendrites,  branching  at| 
angles  of  60°  (f  150),  indicating  compositionj 
parallel  to  a  dodecahedral  face.  Massive,; 
structure  granular — particles  of  various  sizes, ;, 
^^A?5  sometimes  impalpable.  | 

H.=5-5-6-5.      G.=4-9-5-2;     5-168— ' 
5*180,  crystals,  Kenngott,    and    5*27    after | 
long  heating.    Lustre  metallic — submetallic. ! 
Color  iron-black;    streak  black.      Opaque;] 
but  in  very  thin  dendrites  (f.  150)  in  mica 
sometimes  transparent  or  nearly   so  ;    and 
varying  from  almost  colorless  to  pale  smoky- 
brown  and  black.     Fracture  subconchoidalj 
Strongly  magnetic,  sometimes  possessing  polarity. 


Oomp.,  Var. — Fe  3Pe=Ox7gen  2'7-6,  iron  72'4=100;  or  sesquioxyd  of  iron  68*97,  protoxyd 
3r03  =  100.  The  iron  sometimes  replaced  in  small  part  by  magnesia.  Also  sometimes  titauifer- 
ous.  E.  Sochting  obtained  from  the  magnetite  of  Pfitsch  valley  (Pogg.,  cxxvii.  172)  30-94  Fe; 
and  D.  Finkler,  from  the  same,  30"75  Fe. 

Var.  1.  Ordinary,  (a)  In  crystals.  (Z>)  Granular,  coarse  or  fine,  (c)  As  loose  sand.  Koks- 
charof  figures  the  above  dodecahedral  form  modified  by  planes  0,  1,  3-3,  5-f ;  and  another  with 
the  same,  and  also  ^5^-3,  both  from  Achmatovsk,  Urals. 

2.  Magnesian  (Fe,  Mg)  3Pe.  (Talk-eisenerz  Breith.,  Schw.  J.,  Ixviii.  287,  1833.)  a.=:4-41 — 4-42, 
lustre  submetallic;  weak  magnetic;  from  Sparta,  N.  J.,  in  crystals,  Breiih.  Prof.  Andrews  found 
in  ore  from  the  Mourne  Mts.,  Ireland  (Ch.  Gaz.,  379,  1852),  ^e  71-41;  Fe  21-59,  Mg  6-45.  An 
octahedron  from  Eisenach  gave  Rammelsberg  (Min.  Ch.,  158)  3Pe  69-88,  Fe  27*88,  Mg  1-20,  Ti  0-10. 

3.  Tiianiferous.  Octahedrons  from  Meiches,  in  the  Vogelsberg,  afforded  A.  Kuop  (Ann.  Ch, 
Pharm.,  cxxiii.  348^  3Pe  21-75,  Fe  51-29,  Ti  24-95,  Mn  1*75,  which  corresponds  to  (Fe,  Mn)  +  ^Fe 
Ti  +  i  5'e=(Fe,  Mn)  +  (Fe,  Ti)- 0^,  and  hence  differing  from  iscrine  in  coming  under  the  general 
formula  of  magnetite  instead  of  that  of  hematite.  Magnetite  from  Ytterby  afforded  J.  &..  Michael- 
son  (J.  pr.  Ch.,  xc.  107)  3Pe  68-54,  Fe  30-18,  Ti  2-03  =  100-75. 

4.  Ochreous.  (Eisenmulm  Germ.)  Black  and  earthy.  A  kind  from  near  Siegen  afforded  F.  A 
Genth,  as  a  mean  of  3  anal.  (Ann.  Ch.  Pharm.,  Ixvi.  277),  IPe  66-20,  Fe  13'87,  Mn  17-00,  Cu  0-09 
Bani,  etc.,  l-75=98-91=(F^  Mn)  3Pe.     G.=3-76. 
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5.  From  the  normal  proportion  of  Fe  to  Fe,  1  :  1,  there  is  occasionaUy  a  wide  variation  and 
thus  a  gradual  passage  to  the  sesquioxyd  (Fe);  and  this  fact  may  be  regarded  as  evidence 
that  the  octahedral  Fe,  martite,  is  only  an  altered  magnetite.  Sol  yalbe  has  louud  (ZS.  iiat  Ver 
Halle,  XX.  198)  in  two  magnetites  from  Landu,  in  Bengal,  India: 


3Pe 

fe 

Mg 

Ca 

Si 

^1 

Po      i'o 

1. 

69-27 

29-48 

O'-tg 

005 

0-28 

003=99-60 

3     :   1  nearly. 
H-  1 

2. 

86-90 

ll-Ol 

0-17 

0-38 

0-18 

0-2-i  =  99-82 

No.  1  was  polar- magnetic  and  columnar;  2,  granular,  and  not  polar-magnetic.  Von  Kobell  ha« 
found  in  the  cylindrical  magnetite  of  Schwarzenstein,  in  the  Zillcrthal,  the  ratio  4:3;  and  the 
same  in  an  ore  from  Arendal.  G.  Winkler  found  in  a  specimen  from  the  Pfitsch  valley,  'vq  1966, 
f  e  79-66,  giving  the  ratio  2:1;  but  this  is  not  confirmed  by  the  later  analyses  given  above. 

Pyr.,  etc.— B.B.  very  difiBcultly  fusible.  In  O.F.  loses  its  influence  on  the  magnet.  With 
the  fluxes  reacts  like  hematite.     Soluble  in  muriatic  acid. 

Obs^ — Magnetite  is  mostly  confined  to  crystalline  rocks,  and  is  most  abundant  in  motamorphio 
rocks,  though  found  also  in  grains  in  eruptive  rocks.  In  the  Azoic  rocks  the  beds  are  of 
immense  extent,  and  occur  under  the  same  conditions  as  those  of  hematite  (see  p.  142).  It  is  an 
ingredient  in  most  of  the  massive  variety  of  corundum  called  emery.  The  earthy  magnetite  ia 
found  in  bogs  like  bog-iron  ore. 

The  beds  of  ore  at  Arendal,  and  nearly  all  the  celebrated  iron  mines  of  Sweden,  consist  of 
massive  magnetite ;  Dannemora  and  the  Taberg  in  Smaoland  are  entirely  formed  of  it.  Still 
larger  mountains  of  it  exist  at  Kurunavara  and  Gelivara,  in  Lapland.  Fahlun  in  Sweden,  and 
Corsica,  afford  octahedral  crystals  (f.  2),  imbedded  in  chlorite  slate.  Splendid  dodecahcdral 
crystals  occur  at  Normark  in  Wermland.  The  most  powerful  native  magnets  are  found  in  Siberia, 
and  in  the  Harz ;  they  are  also  obtained  on  the  island  of  Elba. 

In  N.  America,  it  constitutes  vast  beds  (some  scores  of  feet  thick)  in  the  Azoic,  in  the  Adiron- 
dack region,  Warren,  Essex,  and  Clinton  Cos.,  in  Northern  N.  York,  while  in  St.  Lawrence  Co.  the 
iron  ore  is  mainly  hematite ;  also  similarly  in  Canada,  in  Hull,  Grenville,  Madoc,  etc, ;  and  at  Corn- 
wall in  Pennsylvania,  and  at  Magnet  Cove,  Arkansas.  It  occurs  also  in  N.  York,  in  Saratoga, 
Herkimer,  Orange,  and  Putnam  Cos.;  at  O'Neil  mine,  Orange  Co.,  in  crystals  (f.  1,  2,  3,  5,  6). 
In  Maine,  Raymond,  Davis's  Hill,  in  an  epidotic  rock ;  at  Marshall's  island,  masses  strongly 
magnetic.  In  JV.  Hampshire,  at  Franconia,  in  epidotc  and  quartz  ;  at  Swanzey  near  Kceue,  and 
Uuitv.  In  Vermont,  at  Marlboro',  Rochester,  Bethel,  and  Bridgewatcr,  in  crystals  (f  11)  in  clilo- 
rite  slate.  In  Conn.,  at  Haddam,  in  crystals  (f.  4,  8,  149),  etc.  In  N.  Jersey,  at  Hamburg,  near 
FrankUn  furnace.  In  Penn.,  at  Goshen,  Chester  Co. ;  at  Webb's  mine,  Columbia  Co. ;  in  dendritic 
delineations  (f.  150)  forming  hexagonal  figures,  in  mica  at  Pennsbury  and  New  Providence.  In 
Maryland,  at  Deer  Creek.  In  California,  in  Sierra  Co.,  abundant,  massive,  and  in  crystals ;  in  Plumas 
Co. ;  Mariposa  Co.,  east  of  the  Mariposa  estate,  on  the  trail  to  the  Yosemite ;  Placer  Co.,  Utt's 
ranch ;  Los  Angeles  Co.,  at  Canada  de  las  Uvas ;  El  Dorado  Co.,  near  the  Boston  copper  mine,  lu 
Oct.,  and  at  the  El  Dorado  Excelsior  copper  mine.  In  Canada,  at  Sutton,  in  crystals;  Broniet, 
etc.     In  N.  Scotia,  Digby  Co,  Nichol's  Mt.,  in  fine  crystals. 

No  ore  of  iron  is  more  generally  diffused  than  the  magnetic,  and  none  superior  for  the  manu- 
facture of  iron.  It  is  easily  distinguished  by  its  being  attracted  readily  by  the  magnet,  and  also 
by  means  of  the  black  color  of  its  streak  or  powder,  which  is  some  shade  of  rod  or  brown  in 
hematite  and  Umonite.  The  ore  when  pulverized  may  be  separated  from  earthy  impurities  by 
means  of  a  magnet,  and  machines  for  this  purpose  are  in  use.  ,    ,    j    •     *• 

Named  from  the  loc.  Magnesia,  bordering  on  Macedonia.  But  Pliny  favors  Nicander  s  derivation 
from  Magnes,  who  first  discovered  it,  as  the  fable  runs,  by  finding,  on  taking  Ins  herds  to  pasture, 
that  the  nails  of  his  shoes  and  the  iron  ferrule  of  his  staff  adhered  to  the  ground. 

Alt.— By  deoxydation  through  organic  matter  changed  to  protoxyd,  which  may  become  a  car- 
bonate or  siderite.     By  oxvdatiou  becomes  sesquioxyd  of  iron  or  hematite.  ,     •  „ 

Artif.-Formed  in  crystals  by  the  action  of  chlorhydric  acid  on  the  sesquioxyd  Seated,  producmg 
a  partial  deoxydation  (Deville);  by  decomposition  of  the  sesquioxyd  with  boracic  acid  (Uoviiio 
and  Caron,  Ann.  Ch.  Phys.,  JV.  v.  108).  ,  ^.^      „„.,^^„,nrnh 

185 A.  Dimagnetiie  of  Shepard  (Am.  J.  Sci.,  IL  xiii.  392)  appears  to  be  a  magnetite  PS^^f  ^^/P^' 
The  slender  rhombic  prisms  occur  upon  a  surface  which  is  covered  with  .«'"^''\^'"*^^^^^,^  f  ^,  Xo 
dodecahedrons,  and  cubo-dodecahedrous  of  magnetite,  and  some  small  irregular  cav'lics  u  no 
dimagnetite  crystals  contain  similar  crystals;  moreover  no  ditlerenco  of  lustre  is  perc«civca  ma 
fractured  surface  '"  ■  -       "^  ■ 

probably  Lievrite 
author's  measurements 

and  70^;  another  114°  zu  auu  nu    -±1/  ,  au^i,.^^-  — ,  -  oi-^ut  ibOl 

m  this  last  crystal  by  planes  (i-2)  inclined  to  the  larger  ones  at  an  angte  ol  aooui  louj 
Gftces  are  even  but  not  very  bright.    From  Monroe,  Orange  Co.,  si.  i 
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187.  MAGNESIOFERRITE.    Mag-noferrit  i?aw?w.,  Pogg.,  cvii.  451,  1859.    Magnefemt 

Kenng.,  Ueb.  J.,  1859,  98,  1860. 

Isometric.     In  octahedrons,  and  octahedrons  with  truncated  edges  (f.  8).i 
H.  =  6— 6*5.     G.  =4*568 -o4:'654.     Lustre,  color,  and  streak  as  in  mag- 
netite.    Strongly  magnetic. 

Comp. — Mg  3?e=Magnesia  20,  oxyd  of  iron  80=100;  but  the  crystals  usually  intersected  by 
hematite  in  innumerable  very  thin  lamina,  parallel  to  the  octahedral  faces.  Analyses  :  l-5,i: 
Ranmielfebefg  (Pogg.,  cvii.  451,  Min.  Ohem.,  160); 

3Pe  %  Cu 

1.  Vesuvius,  erupt,  of '55        86-96        12-58       =99-54 

2.  "                 "  85-00  13-69  0-60  =  99-29 

3.  "                 "  8505  13-95  1-01  =  10001 

4.  "  older  erupt.  84*20  1600  =  100-20 

5.  "                "  84-35  15'6o  =100 

Regarding  a  fourth  of  the  sesqiiioxyd  of  iron  as  a  mixture,  the  results  give  Rammelsberg  the 
above  formula.  Por  the  purpose  of  analysis,  the  magnesioferrite  was  separated  from  the  mixed 
hematite  by  means  of  a  magnet.  ''\ 

Pyr.,  etc. — B.B.  like  hematite.     Difficultly  soluble  in  muriatic  acid. 

Obs. — Formed  about  the  fumaroles  of  Vesuvius,  and  especiaUy  those  of  the  eruption  of  1855, 
as  observed  by  Scacchi,  who  particularly  described  the  crystals  and  their  associations.  The  laminae 
of  hematite  intersecting  the  octahedrons  have  rhombohedral  planes  on  their  edges.  Crystals  of 
hematite  occur  at  the  same  fumaroles. 

Rammelsberg  first  detected  the  magnesian  nature  of  the  crystals,  and,  in  allusion  to  it,  named 
the  species  magnoferrite.  But  magno  has  its  own  different  signification  in  Latin ;  and  the  word 
should  be  magnesioferrite. 

Artif. — Formed  in  crystals  by  heating  together  3Pe  and  Mg,  and  subjecting  to  the  action  of 
chlorhydric  acid  vapor  (Deville). 

188.  FRANKLINITE.    BertUer,  Ann.  d.  M.,  iv.  489,  1819. 

Isometric.  Observed  planes:  1,  Z,  0^  2,  2-2.  Figs.  2,  7,  8,  common. 
Cleavage  :  octahedral,  indistinct.  Also  massive,  coarse  or  fine  granular  to 
♦jompact. 

H.  =  5-5  — 6*5.  Gr. =5 -069,  Thomson  ;  5*091,  Haidinger.  Lustre  metallic. 
Color  iron -black.  Streak  dark  reddish-brown.  Opaque.  Fracture  con- 
choidal.     Brittle.     Acts  slightly  on  the  magnet. 

Oomp.— (Fe,  Zn,  l^n),  (3?e,  Mn).  Analyses:  1,  Berthier  (L  c);  2,  Thomson  (Min.,  i.  438);  3, 
Abich  (Pogg.,  xxiii.  342) ;  4,  5,  G.  J.  Dickerson  (C.  T.  Jackson's  Rep.  on  N.  J.  zinc  mines) ;  6,  Gr. 
J.  Brush  (Am.  J.  Sci.,  II.  xxix.  871) ;  7,  Steffens  (B.  H.  Ztg.,  xix.  463) ;  8,  J.  A  Dahlgrea  (ib.) ;  9, 
Rammelsberg  (Pogg.,  cvii.  312);  10,  v.  Kobell  (J.  pr.  Oh.,  xcviiL  129): 

2n 

17  =  99  Berthier. 

17-43,  Si  0-20,  tL  0-56=99-25  Thomson. 
10-81,   "  0-40,  ^1  0-73  =  98-99  Abich. 
21-39,  "  0-29=100  Dickerson. 
21-77,  "  0-13  =  100  Dickerson. 
23-30,  insol.  0-30=  103-12  Brush. 
21-40,  Si  0-28=100  Steffens. 
21-77,  "  0-13  =  100  DahL 
25-30=103-52  Ramm. 
21-00,  ^10-8u=100-42  KobelL 

Von  Kobell  states  that  the  mag-netic  character  of  the  mineral  shows  that  the  iron  iS  partly  prpt^ 
oxyd ;  and  he  deduces  from  his  analysis  (1.  c),  for  the  most  probable  composition,  3Pe  58-36,  Md 
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1.  New  Jersey 

66 

16 

2.             « 

6610 

14-96 
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68-88 

18-17 
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66-0-7 
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66-12 
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6.             " 

65-05 

14-77 

».             " 

66-08 

12-24 

8.            « 
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'?'75,  Al  080,  Fe  T-06,  Mn  3-48,  2a  21,  with  mixed  Uu  0-79=:99-24,  corresponding  to  the  formula 
Mn  Mii-l-2  Fe  Fe  +  5  Zn  Fe=:Sesquioxyd  of  iron  58-99,  id.  of  manganese  8-:^2,  protoiyd  of  iron 
7-58,  id.  of  manganese  3-74,  oxyd  of  zinc  21-37  =  100.  Rammelsberg,  in  his  most  recent  paper 
Pogg.,  cxxx.  146,  1867)  adopts  essentially  the  same  view.  The  evolution  of  chlorine  in  the  trcaiment 
3f  the  mineral  is  attributed  by  v.  Kobell  to  the  presence  of  a  little  Uu  (0-SO  p.  c.)  a.s  mixture, 

I  syhich  Rammelsberg  observes  may  have  como  from  the  oxydation  of  some  of  the  protoxyd  of  man- 
ganese. 

Pyr.,  etc. — B.B.  infusible.  With  borax  in  O.F.  gives  a  reddish  amethystine  bead  (manganese), 
and  in  R.F.  this  becomes  bottle-green  (iron).  With  soda  gives  a  bluish-green  manganatc,  and  on 
charcoal  a  faint  coating  of  oxyd  of  zinc,  which  is  much  more  marked  when  a  mixture  of  borax  and 

I  soda  is  used.     Soluble  in  muriatic  acid,  with  evolution  of  a  small  amount  of  chlorine. 

I  Obs. — Occurs  in  cubic  crystals  near  Eibach  in  Nassau ;  in  amorphous  masses  at  Altenberg,  near 
Aix  la  Chapelle. 

Abundant  at  Hamburg,  N.  J.,  near  the  Frankhn  furnace  (whence  the  name  of  the  species),  with 
red  oxyd  of  zinc  and  garnet,  in  granular  limestone  ;  also  at  Stirling  Hill,  in  the  same  region,  wliore 
it  is  associated  with  v^lemite.  in  a  large  vein,  in  which  cavities  occasionally  contain  crystals  from 
one  to  four  inches  in  diameter. 

Artif. — Formed  in  crystals  by  action  of  perchlorid  of  iron  and  chlorid  of  zuic  on  lime,  with  heat 
(Daubree). 

189.  CHROMITE.      Fer  chromate  alumine  (fr.  Var)  Vauq.,  BuU.  Soc.  Philom.  1800.  55,  57. 

.  Eisenchrom  (fr.  Ural)  Meder,  Crell's  Ann.,  1798,  i.  500  ;  KarsL  Tab.,  56.  79,  1800,  74,  1808.  Fcr 
chromate  ff.,  Tr.,  iv.  1801.  Chromate  of  Iron,  Chromic  Iron,  Chromiron.  Chromsaures  Eisen, 
Chromeisenstein,  Germ.  Eisenchrome  Beud.,  1832.  Siderochrome  Iluot,  L  2S7,  1841.  Chro- 
moferrite  Chapm.,  Min.,  1843.     Chromit  Haid.,  Handb.,  550,  1845. 

Isometric.  In  octahedrons  (f.  2).  Commonly  massive;  structure  fine 
granular,  or  compact. 

H.  =  5-5.  G.=4:-321,  crystals,  Thomson;  4498,  a  variety  from  Styria ; 
4-568,  Texas,  Pa.  Lustre  submetallic.  Streak  brown.  Color  between 
iron-black  and  brownish-black.  Opaque.  Fracture  uneven.  Brittle. 
Sometimes  mas-netic. 


Laugier 

xiv."  62) ;   12,  13,  Starr  and  Garrett  (Am.  J.  Sci.,  U.  xiv.  45) : 


1.  Chester  Co.,  Pa. 

2.  Baltimore 

3.  "  massive 

4.  "  cry  si. 

5.  Siberia 

6.  Roraas 

7.  Bolton,  Canada 

8.  L.  Memphramagog 

9.  Beresof 

10.  Baltimore 

11.  Volterra,  Tuscany 

12.  Chester,  Pa. 

13.  Texas,  Pa. 
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35-68 

15-03 

45-90 

8-20 

21-28 

18-13 

49-75 

11-80 

18-42 

6-68 

64-17 

10-63 

30-04 

63-37 

l-*t5 

33-93 

4213 

19-84 

¥'e  38-95 

60-84 

0-93 

»    38-66 

63-38 

"  with  some  titanic  acid  ? 


Ni  ¥e  rio.     in  grains „         .  ,,         ... 

ing  to  Fe  ^r  61-07  +Fo  3Pe  38-64  + Si  1  •25=100-90  (loc.  cit). 


^i 

2-90  =  99-32  Soyl>ort 
10-60  =  '.»'.t-ll  ScybcrU 

0-83  =  9S-io  Abich. 
=99-45  Abich. 

1'     Mn  1  =  100  Laugier. 
4-83  =  98-95  Laugier 

=99-81  Hunt, 

=100-4rt  Hunt, 

0-91  =  101-01  Moberg 

2-21  '  Oa  2-02  =  99-GU  Rivot 

4-75  =  10065  BechL 

0-6-2,  Ni  0-10  SUirr. 
«»  2'ii  Gurrett. 


ving  the  fonnula  (t'o, 

'e  Fe»'-69  + 

oorrespoud 
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Pyr.,  etc. — B.B.  in  O.F.  infusible ;  in  E.F.  slightly  rounded  on  thu  edges,  anc.  becomes  magnetic 
With  borax  and  salt  of  phosphorus  gives  beads,  which,  ■while  hot,  show  only  a  reaction  for  iron 
but  on  cooling  become  chrome-gTeen ;  the  green  color  is  heightened  by  fusionon  charcoal  wit) 
metallic  tin. 

Not  acted  upon  by  acids,  but  decomposed  by  fusion  with  bisulphate  of  potash  or  soda.  ! 

Obs. — Occurs  in  serpentine,  forming  veins,  or  in  imbedded  masses.  It  assists  in  giving  thi 
variegated  color  to  verde-antique  marble. 

Occurs  in  the  Gulsen  mountains,  near  Kraubat  in  Syria ;  in  crystals  in  the  islands  of  Unst  an^ 
Fetlar,  in  Shetland;  in  the  province  of  Drontheim  in  Norway;  in  the  Department  du  Var  ii' 
France;  in  Silesia  and  Bohemia;  abundant  in  Asia  Minor  (Am.  J.  Sci.,  II.  vii.  285);  in  th( 
Eastern  and  Western  Urals ;  in  New  Caledonia,  affording  ore  for  commerce. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  in  large  quantities  in  veins  or  masses  in  serpentine ;  alsclli 
in  Montgomery  Co.,  6  ra.  north  of  the  Potomac ;  at  Cooptown,  Harford  Co.,  and  in  the  north  parlji 
of  Cecil  Co.,  Md.  In  Pennsylvania,  in  "W.  Goshen  (crystals),  Nottingham,  Mineral  Hill,  and  else 
where ;  Chester  Co.,  near  Unionville,  abundant ;  at  Wood's  Mine,  near  Texas,  Lancaster  Co., 
very  abundant.  Massive  and  in  crystals  at  Hoboken,  N.  J.,  in  serpentine  and  dolomite ;  in  the 
south-western  part  of  the  town  of  New  Fane,  and  in  Jay,  Troy,  and  Westfield,  Vt. ;  Chester  and 
Blanford,  Mass. ;  on  I.  a  Vache,  near  San  Domingo ;  at  Bolton  and  Ham,  Canada  East.  In  Cali- 
fornia, in  Monterey  Co. ;  also  Santa  Clara  Co.,  near  the  N.  Almaden  mine. 

This  ore  affords  the  oxyd  of  chrome,  used  in  painting,  etc.  The  ore  employed  in  England  is 
obtained  mostly  from  Baltimore,  Drontheim,  and  the  Shetland  Isles ;  it  amounts  to  about  2,000 
tons  annually. 

Irite  Herm.^  J.  pr.  Ch.,  xxiii.  276,  1841,  was  described  by  Hermann  as  occurring  in  the 
Urals  in  black  shining  octahedrons,  with  G.  =  6*506,  and  as  consisting  of  Iridium  56-04,  osmium 
9'53,  iron  9*72,  chromium  9-40,  traces  of  manganese,  with  a  loss  of  15'25,  which  he  reckoned  as 
oxygen.  But  Claus  has  shown  that  the  mineral  is  only  a  mixture  of  iridosmine,  chromite,  etc., 
and  sustains  this  by  a  mechanical  examination  of  the  substance  obtained  by  Hermann's  method 
of  separation  (J.  pr.  Ch.,  Ixxx.  285). 


190.  URANINITE.  Schwarz  Beck-Erz  (fr.  Joach.)  BrllcJcm.,  Magn.  Dei,  204,  1727.  Beet 
Blande=:Pseudogalena  picea  pt.  [rest  (?  all)  pitch-like  Zinc-blende]  Wall,  249,  1747.  Swart 
Blende =Pechblende  (fr.  Saxony,  etc.)  pt.  [id.]  Cronst,  198,  1758.  Pseudogalena  nigra  com- 
pacta,  Pechblende  (fr.  Joach.  and  Joh.),  De  Born,  Lithoph.,  133,  1772.  Pechblende,  Eisen- 
pecherz  [put  under  Iron  Ores]  Wern.,  Bergm.  J.,  1789.  Uranerz  (fr.  Joach.)  Klapr.,  Mem.  Ac. 
Berl.,  1786-87,  160,  pub.  in  1792,  Beitr.,  ii.  197,  1797  (disco v.  of  metal  uranium).  Pecherz 
Karst,  Tab.,  56,  1800.  Urane  oxydule  jff.,  Tr.,  1801.  Uranpecherz,  Pechuran,  Germ.  Pitch- 
blende, Protoxyd  of  Uranium.  Uranatemnite  Chapm.,  Pract.  Min.,  148,  1853.  TJ r anm  Eaid., 
Handb.,  549,  1845. 

Schweruranerz  (fr.  Przibram)  Breiih.,  Handb.,  903,  1847.  Coracite  (fr.  L.  Sup.)^e  Conte,  Am* 
J.  Sci.,  II.  iii.  117,  173,  1847.  KristalHsirtes  Uranpecherz  (fr.  Norway)  Th.  Sdieerer,  Fogg., 
Ixxii.  570,  1847  =  Uranoniobit  Herm.,  J.  pr.  Ch.,  Ixxvi.  326.  1859. 

Isometric.  Observed  forms :  f.  2,  Y,  8.  Usually  massive  and  botryoidal; 
also  in  grains :  structm-e  sometimes  columnar,  or  curved  lamellar. 

H.=5'5.  G.  =  6-4  — 8.  Lustre  submetallic,  to  greasy  or  pitch-like,  and 
dull.  Color  grayish,  greenish,  brownish,  velvet-black.  Streak  brownish- 
black,  grayish,  oiive-green,  a  little  shining.  Opaque.  Fracture  conchoidal, 
uneven. 

Comp.,  Var.— U  ^,  Ramm.= Protoxyd  of  uranium  32-1,  sesquioxyd  67*9  =  100;  but  analyses 
vary  much  in  their  results  through  mixtures  with  other  substances. 

Yar.  1.  Crystallized.  Color  pure  black ;  G.  =  6-71.  Occurs  in  Norway.  It  is  Hermann's  Uraru)- 
nidbite. 

2.  Ordinary  m3i&^i\e.  G.=6-4— 7-0.  Breithaupt  found  in  11  trials  of  the  ore  from  Joh ann- 
georgenstadt  and  Schneeberg  (the  heaviest  from  the  latter  place)  G.=6-44— 6*934,  with  one  at 
5*625.  A  specimen  from  the  former  locality  gave  F.  Marian  7-08  — 7-23  ;  and  one  from  JoachimsthaJ 
gave  Hermann  (anal  5)  6-97.  The  Przibram  ore  {Schweruranerz^  gave  Breithaupt,  in  4  trials,  G.= 
7-968-8  025. 
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8.  Ooracite.  _  Coracite  is  probably  pitchblende  mixed  with  some  gumraite  (the  hydrous  ore)  It 
,E  pitch-black  m  color,  and  affords  a  grayish  powder ;  G.=4-;378,  Le  Co.no.  In  Whitney's  analysia 
(No.  8)  he  obtained  lo-92  p.  c.  of  carbonate  of  lime,  which  accounts  for  the  low  specific  irravitv 
irhe  hme  was  separated  by  Genth,  as  far  as  possible,  before  making  his  analysis  (No.  9)  Genth 
found  the  oxygen  ratio  for  the  U  and  U  nearly  1  to  4.  ^       \  / 

I  Haidiuger's  name  is  retained  for  the  species,  with  the  addition  of  the  terminal  syllable  Ue 
Chapman's  has  precedence ;  but  it  is  badly  made,  its  derivation  requiring  the  form  [/ranalomik  • 
and  moreover,  until  crystals  are  known  and  found  to  be  without  cleavage,  or  until  crystals  are 
proved  to  be  an  impossibility,  it  cannot  be  asserted  that  the  species  is  undeavable. 

Analyses:  1,  Klaproth  (Beitr.,  ii.  197);  2,  Rammelsberg  (Pogg.,  Jix.  35.  and  Min.  Ch.  175)-  3 
Theyer  (Ramm.  Mm.  Ch.,  175);  4,  Ebelmen  (Ann.  Ch.  Phys.,  184.3,  498);  5,  llermaim  (J.  pr.Ch.' 
Jxxvi.  326);  6,  Pfaff  (Schw.  J.,  xxxv.  326);  7,  v.  Hauer  (Jahrb.  G.  Reichs.,  1653,  1'j7);  8,  Whit- 
Iney  (Am.  J.  Sci.,  II.  vii.  434) ;  9,  Genth  (ib.,  xxiii.  421);  lu,  Scheerer  (Pogg.,  Ixxii.  561) : 

U^       Fe      Ca     Mg       Si 

5-0,  Pb  S  6-0=100  Klaproth. 
5-30,  Pb  6-20,  As  1'12,  Bi  0'65,  ft  0-36=99-Gl  R. 
3-50,  Pb  6-57,  S  1-75,  Cu  395,  Zn  0-70,  Bi  0-52, 
As  4-36,  (J  2-14=  100-39  Theyer. 
3-48,  Pb  4-22,  S  0*60,  Mn  0-82,  Xa  U-25,  0  3-32, 
H  l-85  =  10u-89  Ebelmen. 
2-45,   l»b0-74,  PbS  284,  ^1  0-33  Bi  1-23,  Mu 

0-14,  11  2  59  Hermann. 
2-02,  Pb  S  4-20,  Co  1-I4=100i2  Pfaff. 
1-79,  Pb  6-07,  S  1-18,  Sb  2-09,  (J  0-89.  l"l  0-48  = 

99-49  liauer. 
5-33,  l>b  6-56,  ^1  MO,  It  5-68  =  lOo  Whitney. 
lS-15j  Ph  7-39,  ^1  0-52,  C,  I'l  6-1 4  =  9 J'28  Genth. 
1-0,  H  4-1,  insol.  and  loss  2-7  Scheerer. 


1. 

2. 
3. 

Joachimsthal 

u 
(( 

86-5       2-5 

79-15     3-90     2-81 

68-51     5-70     2-17 

0-46 
0-22 

4. 

;( 

75-94     3-10     5-24 

2-07 

5. 

(1 

81-21  3Fe  1-88  5-78 

0-41 

6. 

1. 

J-Georgenstadt 
Przibram 

84-52     8-24   

80-52     2-86     2-97 

0-64 

8. 

9. 

10. 

Coracite 

a 

Norway,  Uranom 

72-60     2-74     5-99 

62-68  ¥'e3-51  5*33 

.  76-6  I»b,  Cb,  Si  15- 

0-56 
6,  Mn 

Scheerer,  in  anal.  5,  obtained  ©  52-37,  and  U  28-84 ;  and  Genth,  in  anal.  9,  6  46-21,  and  U  U;-47. 

Pyr.,  etc.— B.B.  infusible,  or  only  slightly  rounded  on  the  edges,  sometimes  coloring  the  outer 
flame  green  (copper).  WithlDorax  and  salt  of  phosphorus  gives  a  yellow  bead  in  O.F.,  Ijecomiug 
green  in  R.F.  (uranium).  With  soda  on  charcoal  gives  a  coating  of  oxyd  of  lead,  and  frequently 
thfe  odor  of  arsenic.  Many  specimens  give  reactions  for  sulphur  and  arsenic  in  the  open  tube. 
Soluble  in  nitric  acid.     Not  attractable  by  the  magnet. 

Obs. — Uraninite  accompanies  various  ores  of  silver  and  lead  at  Johanngeorgcnstadt,  Marien- 
berg,  and  Schneeberg  in  Saxony,  at  Joachimsthal  and  Przibram  in  Bolieinia,  and  Retzbanya  in 
Hungary.  It  is  associated  with  torbernite  at  Tincroft  and  Tolcaru  mines  near  Redrutli  in  Corn- 
wall; also  near  Adriauople,  Turkey;  at  the  Middletown  feldspar  quarry,  in  octaheilrons  with  trun- 
cated edges,  according  to  Shepard. 

Coracite  is  from  about  90  m.  above  Sault  St.  Marie,  on  the  north  side  of  L  Superior. 

Very  valuable  in  porcelain  painting,  affording  an  orange  color  in  the  enamelling  fire,  and  a  black- 
color  in  that  in  which  the  porcelain  is  baked.  A  laboratory  has  been  opened  at  Joachimsthal, 
where  the  ore  is  converted  into  uranate  of  soda  for  use. 

Alt.— The  hydrous  ore  called  gummite  occurs  as  a  result  of  the  alteration  of  this  species ;  also 
uranic  ochre. 


191.  CHRYSOBERYL.  [Not  Chrysoberyl  (=var.  Beryl)  of  the.  Ancients.]  KrisobcrU  Wenu, 
Bergm.  J.,  373,  387,  1789;  84,  1790.  Chrysoberyll  Karst^n,  Lenz,  etc.  Cymophanc  //..  J.  de 
M.,  iv.  5,  1798.  Alexandrite  Nordenskidld,  Schr.  Min.  Ges.,  St.  Petersb.,  1842.  Alaunorde  + 
Kieselerde  Klap.,  Beitr.,  i.  97,  1795  ;  Arfvedson,  Ak.  H.  Stockh.,  1822.  Aluminato  of  Glucma, 
mainly,-  Seylert,  Am.  J.  Sci.,  viii.  105,  1824;  Bergtmann,  De  Chrys.,  Gott,  1826. 

Orthorliombic.     /A  7=129°  38^  6>Al-fcl2i)^°  V\  a:  Z.:^c-=  1-2285  :  1 

.•2-1267.  Observed  planes:  vertical,  ^-^,  ^-^,  i-h  '^%  ^^'^^  H'y  ^f^^)i'\: 
l-l,  1-i,  S-i  (only  as  a  composition-face);  octahedral,  1,  1-2,  :--2,  i  ^-6  l^>  * 
152),  2-2. 
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^-?  A  2-2=126  8 
i-t Al  =  110  3i 


a  A  1=136°  52' 

^^A2-^=128  52 
14A1-Z,  top,=119  46 
3-^A3-^,  ov.  ^-z,=:120  13 


1 A  1,0V.  l-^,=r3°  3' 
lAl,  front,  =  139  53 
^-^Al-^=90 
^*Al-fcl20  T 


151 


153 


154 


m^P 


Norway,  Me. 


Alexandrite. 


Haddam. 


Haddam. 


Haddam. 


166  155a  Plane  i-i  vertically  striated ;  and 

sometimes  also  i-i,  and  other  vertical 
planes.  Cleavage  :  l-t  quite  distinct ; 
i-l  imperfect ;  ^-^  more  so.  Twins  : 
composition-face  3-?,  as  in  f.  153,  155aj 
made  np  of  6  parts  by  the  crossing  of 
3  crystals,  united  along  the  dotted 
line,  as  shown  by  the  striae,  the  forms 
either  stellate,  or  simply  hexagonal 
pyramids  with  truncated  summits ; 
also  (2)  conjointly,  3-i  and  i-t,  as 
in  f.  154,  155,  each  made  by  the  crossing  of  3  pairs  of  twins,  each  sector  a 
pair  twinned  by  3-i,  and  united  to  the  next  pair  by  i-i. 

H.  =  8*5.  G.  =  3*5— 3'84.  Lustre  vitreous.  Color  asparagus-green, 
grass-green,  emerald-green,  greenish- white,  and  yellowish-green ;  sometimes 
raspberry  or  columbine-red  by  transmitted  light.  Streak  uncolored.  Trans- 
parent— translucent.  Sometimes  a  bluish  opalescence  internally.  Fracture 
conchoidal,  uneven. 

Var.  1.  Ordinary. — Color  pale  green,  being  colored  by  iron.  G.=3-597,  Haddam;  3*734, 
Brazil;  3*689,  Ural,  Rose;  3*835,  Orenburg,  Kokscharof. 

2.  Alexandrite. — Color  emerald-green,  but  columbine-red  by  transmitted  light.  G-.  =  3*644,  mean 
of  results,  Kokscharof.  Supposed  to  be  colored  by  chrome.  Crystals  often  very  large,  and  in 
wins,  like  fig.  15:^,  either  six-sided  or  six-rayed. 

Comp.—Se'^l=: Alumina  80-2,  glucina  19-8  =  100.  Analyses:  1,  2,  3,  Avdejef  (Pogg.,  Ivi. 
118);  4,  5,  Damour(Ann.  Ch.  Phys.,  HI.  vii.  173): 


^1 

]&e 

fe 

I. 

Brazil 

7810 

17-94 

4*47  =  100-51  Avdejef;  G.=3-7337. 

2 

(( 

78*71 

18-06 

3*47  =  100*24         " 

3. 

Ural 

7892 

18*02 

3*12,  <gr0-36,  Cu  and  tb  0*29  =  100-71  Avdejef. 

4. 

Haddam,  Ct. 

76*02 

18-41 

,  3Fe  4-51,  quartz  0*49  =  99*43  Damour. 

5. 

u 

75*43 

17*93 

,    "   4-06,       "      0-96=98-38         " 

Pyr.,  etc. — B.B.  alone  unaltered;  with  soda,  the  surface  is  merely  rendered  dull.     With  borax 
or  salt  of  phosphorus  fuses  with  great  difficulty.     With  cobalt  solution,  the  powdered  niinera' 
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gives  a  bluish  color.  G.  hardly  changed  by  heating;  before  3-84,  after  []■&?.:..  No  actiou 
with  acids. 

Obs.— In  Brazil  and  also  Ceylon,  in  rolled  pebbles,  in  the  alluvial  deposits  of  rivers-  at  Man-h- 
endorf  in  Moravia ;  in  the  Ural,  85  versts  from  Katherineuburg,  in  mica  slate  with  beryl  and 
plenacite,  the  variety  Alexandrite,  of  emerald-green  color,  columbine-red  bv  transmitto<l  light-  in 
the  Orenberg district,  S.  Ural,  yellow;  in  the  Mouriie  Mts.,  Ireland;  at  liaddam,  Ct.,  iu  granite 
traversing  gneiss,  with  tourmaline,  garnet,  beryl,  automolite,  and  columbito ;  in  the  samo  rocic  at 
G-reenfield  near  Saratoga,  N.  Y.,  with  tourmaline,  garnet,  and  apatite ;  Orange  Summit,  N.  H.,  it 
granite  at  the  deep  cut  of  the  northern  railroad;  Norway,  Me.,  iu  grauito  with  garnet  (Verrili). 

When  transparent,  and  of  sufficient  size,  chrysoberyl  is  cut  with  facets,  and  forms  a  beautiful 
yellowish-green  gem.     If  opalescent,  it  is  usually  cut  en  cabochon. 

Chrysoheryl  is  from  xP^'^'^^j  golden,  /^»)pvA>os,  beryl.  Cymophane,  from  «.>..,  wave,  and  (^auo,,  ap- 
pear, alludes  to  a  pecuUar  opalescence  the  crystal  sometimes  exhibits.  Alexandrite  is  aftor  the 
Czar  of  Russia,  Alexander  I. 

On  Cryst.,  see  B.  &  M, ;  Kokscharof,  Min.  Russl,  iv. ;  Hessenb.,  Min.  Not.,  iv.  Fig,  152  is 
natural  size,  from  a  crystal  belonging  to  A.  E.  Vcrrill.  Chrysoberyl  has  very  distinct  cleavage 
parallel  to  14,  which  appears  to  show  that  l-l  is  the  true  vertical  prism  as  made  in  the  last  edition 
of  this  work,  although  8-?  is  the  twinning-plane.  But,  for  the  sake  of  the  simpler  notation,  the 
position  given  the  crystals  by  other  authors  is  here  adopted. 

Artif. — Formed  in  crystals  by  exposing  to  a  high  heat  a  mixture  of  6  of  alumina,  l'fi2  glucina, 
and  5*0  boric  acid  (Ebelraen) ;  by  putting  a  mixture  of  fluorid  of  glucinum  and  fluorid  of  alumi- 
num, in  the  proportions  of  their  equivalents,  in  a  carbon  crucible,  and  at  the  centre  of  the  fluorida 
a  small  carbon  crucible  with  a  little  fused  boric  acid,  and  heating  for  some  hours  (Doville  and 
Caron),  the  process  yielding  tine  crystals  easily. 


4.  DEUTOXYDS. 


192.  OASSITERITE.  Ore  of  the  Kaacircpos  of  the  Greeks  {Herod.,  etc.\  and  of  the  Plumbum 
album  of  PUn.,  xxxiv.,  47,  etc. ;  not  of  the  Stannum  [=a  pewter-like  allo}^]  of  Plin.  Zinnsten, 
Stannum  ferro  et  arsenico  min.,  Wall,  Min.,  303,  1747.  Mine  d'Etain,  Fr.  Trl  Wall.,  17.-.3. 
Tin  Ore,  Tin  Stone.  Zinnsteiu,  Zinnerz,  Germ.  Stannum  calciforme  (Oxyd  of  Tin)  Bergm.^ 
Opusc,  ii.  436,  1780;  Klapr.,  Beitr.,  ii.  245, 1797.  Etain  oxyde  Fr.  Cassiterito  Beud.,  ii.  618, 
1832.     Kassiterit  Germ. 

Tetragonal.     0  A  1-^=146°  5' ;  ^=0-6724.     Observed  planes  :  vertical, 
/,  i-^,  i^,  ^'-2  ;  octahedrons,  |,  1,  | ;  zirconoids,  3-|,  1-3,  7-f 
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157 


15S 


0  A  1=136°  26' 
6^  A  f =112  49 
(9  A  1-3=144  40 


0  A  3-}=112°  25' 

1  A  1,  pyr.,  =  121  40 
1  A  1,  bas.,=87  7 


/A  1=133°  34' 
\-i  A  1-/,  pvr.,  =  133  31 
/Ai-}=it;8  42 


\ 


158 


OXYGEN   COMPOUNDS. 


Cleavage:  /  and  i-i  hardly  distinct.  Twins:  f.  158,  composit ion-face i 
1-i ;  producing  often  complex  forms  through  the  many  modifying  planes ;; 
sometimes  repeated  parallel  to  all  the  eight  planes  l-i;  also  f.  159,  ai 
metagenic  twin.  Often  in  reniform  shapes,  structure  fibrous  divergent  ;i 
also  massive,  granular  or  impalpable. 

H.=:6— 7.  G.  =  6'4: — 7'1.  Lustre  adamantine,  and 
crystals  usually  splendent.  Color  brown  or  black  ;  some- 1 
times  red,  gray,  white,  or  yellow.  Streak  white,  grayish, 
brownish.      Nearly  transparent — opaque.     Fracture  sub- 


159 


conchoidal,  uneven. 


Brittle. 


Var. — 1.  Ordinary,  Tin-stone.  In  crystals  and  massive.  G.  of  ordinary 
cryst.  6'96  ;  of  colorless,  from  Tipuani  R.,  Bolivia,  6*832,  Forbes;  of  honey- 
yellow,  from  Oruro,  6*704,  id. ;  of  very  pure  crystals  from  Carabuco,  6*4,  id. ; 
of  black  cryst,  fr.  Tipuani,  7-021,  id. 

2.   Wood  Tin  (Holz-Zinn  Germ.).      In  botryoidal  and  reniform  shapes, 
concentric  in  structure,  and  radiated  fibrous  internally,  although  very  com- 
pact, with  the  color  brownish,  of  mixed  shades,  looking  somewhat  like  dry 
wood  in  its  colors.     Toad's-eye  tin  is  the  same,  on  a  smaller  scale.    G-.  of  one 
variety  6*514.     Excellent  figs,  in  Rashleigh's  Brit.  Min.,  1797. 
Stream  tin  is  nothing  but  the  ore  in  the  state  of  sand,  as  it  occurs  along  the  beds  of  streams  or 
in  the  gravel  of  the  adjoining  region.     It  has  been  derived  from  tin  veins  or  rocks,  through  the 
wear  and  decomposition  of  the  rocks  and  transportation  by  water. 

Com'p.— Sn=Tin  78*67,  oxygen  21*33  =  100.  Analyses:  1,  Berzelius  (Afh.,  iv.  164);  2, 
MaUet  (J.  G.  Soc.  Dubl.,  iv.  272);  3,  Bergemann  (Jahrb.  Min.,  1857,  395);  4,  5,  D.  Forbes  (PhU. 
Mag.,  IV.  XXX.  140) : 


1.  Finbo 

2.  Wicklow,  Ireland 

3.  Xeres,  Mexico 

4.  Tipuani,  Bolivia,  hnh. 
6.         "  "        hlacJc 


Sn  fa  3Pe      Stn  Si        Xl 

93-6  2*4  1-4      0*8  =98*2  Berzelius. 

95-26  —  2-41      —  0-84 Mallet.     G.  =  6'753. 

89-43  —  6-63      —  2-21     1*20  Bergem.     G.  =  6*862. 

91*81  —         1-02  6-48     0*73  =  100*04  Forbes. 

91-80  —  2*69      —          5-51      =100  Forbes.      a=7-021. 


Crystals  from  Carabuco,  Bolivia,  afforded  Kroeber  (Phil.  Mag.,  IV.  xxx.  141)  76*805  p.  c.  of  tin 
(equivalent  to  97*8  p.  c.  of  oxyd),  with  iron  2*18,  silver  0*015,  tungstic  acid  0*02,  lead  0*25, 
and  1'74  of  water.  (The  analysis  is  stated  to  have  afforded  19*534  of  oxygen,  which  is  not 
enough  for  the  tin  alone  found.)  The  Tenebra  ore  contains  from  2  to  5  p.  c.  of  columbic  and 
tantalic  acids.     Vauquelin  obtained  9  p.  c.  of  sesquioxyd  of  iron  from  wood  tin. 

Pyr.,  etc. — B.B.  alone  unaltered.  On  charcoal  with  soda  reduced  to  metallic  tin,  and  gives  a 
white  coating.  With  the  fluxes  sometimes  gives  reactions  for  iron  and  manganese,  and  more 
rarely  for  tautahc  acid.     Only  slightly  acted  upon  by  acids. 

Obs. — Tin  ore  is  met  with  in  veins  traversing  granite,  gneiss,  mica  schist,  chlorite  or  clay 
schist,  and  porphyry. 

Occurs  in  remarkable  crystals  in  Cornwall,  associated  with  fluor,  apatite,  topaz,  blende,  wolfram, 
etc.,  and  also  the  wood-tin  and  stream-tin ;  in  Devonshire,  near  Tavistock  and  elsewhere :  County 
of  Wicklow,  Ireland ;  in  pseudomorphs  after  feldspar  at  Wheal  Coates,  near  St.  Agnes,  Cornwall ; 
singular  compound  crystals  in  Bohemia  and  Saxony,  the  twin  forms  from  Zinnwald  and  Schlack- 
enwald  often  weighing  several  pounds;  at  Limoges  in  splendid  crystals;  also  in  Galhcia;  Green- 
land, with  cryolite  at  Evigtok ,   Sweden,  at  Finbo ;   Finland,  at  Pitkaranta. 

In  the  E.  Indies,  on  Malacca,  Banca,  Bhtong  near  Borneo ;  in  the  Ovens  district,  and  in  some 
gullies  of  the  Strathbogie  ranges  in  Victoria,  Australia. 

In  Bolivia,  S.  A.,  in  the  gold  region  along  the  Tipuani  R. ;  at  Oruro  tin  mines;  and  at  Carabuco, 
Bolivia;  in  Mexico,  at  Xeres  and  Durango. 

In  the  United  States,  in  Maine,  sparingly  at  Paris  and  Hebron ;  in  Mass.,  at  Chesterfield  and 
Goshen,  a  few  crystals,  with  albite  and  tourmaline ;  in  K  Hamp.,  at  Lyme,  and  somewhat  more 
abundantly  on  the  estate  of  Mr.  Eastman,  in  the  town  of  Jackson ;  in  Virginia,  sparingly  in 
some  gold  mines,  imbedded  in  a  talco-micaceous  slate ;  in  California,  in  San  Bernardino  Co.,  in 
Temescal  region;  in  Idaho,  on  Jordan  creek,  near  Boonville. 

Stannite  Breith.  (Handb.  772,  1847),  an  amorphous,  pale  yellowish- white  substance,  from 
Cornwall,  with  H.=6*5,  G.= 3*545,  has  been  regarded  as  a  pseudomorph  after  feldspar,  con 
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aining  imich  oxyd.of  tin  as  a  mixture  with  the  other  ingredients.     Biachof  obtained  (Cham  a 
l  2026)  Si  51-57,  Su  38  91,  Al  4-53,  Fe  3-55,  Ca  (rlG.  ign.  (i-4:i  =  99-lo.  *     ** 

'  On  cryst.,  Ilessenberg,  Min.  Not.,  vi. ;  A.  E.  Nordenski51d  and  Gadoliu,  Pogg.,  cL  G37  Nc 
lenskiold  makes  the  angle  1  A  1  =  121°  42',  wlience  a=:0-6T20.  According  to  Mr  Gadolin,  Pin- 
and  crystals  afford  also  the  planes  f,  7,  -S^-l^,  V-H,  hh  hi  i^-f,  1-3,  t-},  i-V,  i-l  i-1,  i-l  i-h  i-f, 
4u.  i-\-h  ^-if;  but  there  is  doubt  as  to  some  at  least  of  these  planes,  as  these  unusual  ratioa 
s^ere  determined  from  measured  angles  alone  and  not  through  zones. 

Artif. — Formed  in  crystals  by  the  action  of  a  stream  of  muriatic  acid  gas  on  Sn  0'  (Deville; 
)y  action  of  steam  on  chlorid  or  fluorid  of  tin  (Daubree). 

192a.  Ainalite  A.  E.  Nordenskiold  (Finl.  Min.,  1G2,  1855,  26,  ISttS).  A  cassitcrite  containing 
learly  9  p.  c.  of  tantalic  acid.  Isomorphous  with  cassiterite,  and  presenting  the  planes  1,  1-i. 
I.  =  6~6'5;  G.=6-6 — 6'8.  Lustre  vitreous  to  adamantine  ;  color  black  to  grayish-black  ;  streak 
ight-brown ;  opaque.     Analysis  by  Nordenskiold : 

Sn  88-95  Ta  8-78  Pe  2*04  Ou  0-78=100-55 

From  Fennikoja  in  Somero,  Finland,  with  tantalite  and  beryl  in  albite. 


193.  RUTILE.  Schorl  rouge  deiisZe,  Crist,  ii.  421,  1783 ;  v.  Born.  Cat.  de  Raab,  i.  163,  1790. 
Rother  Schorl  pt,  Titankalk,  Klapr.,  Beitr.,  i.  233,  1795  (discov.  of  metal  Titanium).  Red  Schorl 
Kino.,  Min.,  i.  271,  1794;  Titanite,  id.,  ii.329,  1.796  [not  Titanite  ^/a;>r.,  1794  =  Sphene].  Schorl 
rouge,  Sagenite,  Saussure,  Alpes,  iv.  §  1894,  1796.  Crispite  (fr.  Crispalt.  St.  Gothard)  Delamdh^ 
T.  T.,  ii.  333,  179Y.  Rutil  Wern.,  1800,  Ludwig's  Worn,  i.  55,  1803.  Titane  oxyde  K,  Tr.,  1801. 
Schwarzer  Granat  Lampadius,  Samml.,  ii.  119,  1797.  Eisenhaltiges  Titanerz  (fr.  Ohlapiaa) 
Klapr.,  Beitr.,  ii.,  235,  1797=Nigrin  Karst.,  Tab.,  56,  79,  1800.  Ilmenorutile  Kokscharof,  Min. 
Russl.,  ii.  352,  1854. 

I    Tetragonal.     0  A  1-^=147°  121-',  a=0-6442.     Observed  planes  :  vertical 
prisms,  7,  ^-f ,  ^'-2,  ^'-3,  ^-4,  i-7,  i-i  ;  octahedrons,  1,  2,  |,  1-^,  Z-i  ;  zirconoids, 


1-3, 


1-3- 


base,  (9,  not  common. 

161 


160 


Graves  Mtn.,  Ga. 


162 


Graves  Mtn.,  Ga. 

0  A  1=137°  40' 
6^  A  3-1=113    18 
6>  A  1-3=145   49 
lAl,  pyr.,=123    1^ 
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lAl,  bas.,  =  84°40' 
/A  1=132    20 
7A^-f=168    42 
/A  ^2=161    34 


/Ai-3=153°2G' 
t-^Af2=153    26 
^iAl-/=122    47i 
i-i  A  1  =  118    26 


XQO  OXYGEN   COMPOrNDS. 

Cleavage  :  1  and  i-i,  distinct ;  1,  in  traces.  Vertical  planes  usually  stri- 
ated. Crystals  often  acicular.  Twins  :  1,  composition-face  1-i^  either  (1) 
having  a  geniculation  at  the  centre  of  origin  of  the  crystal  (nearly  like  f.  50, 
or  f.  158  under  cassiterite) ;  or  (2)  having  commenced  as  a  simple  crystal, 
and  afterward  become  geniculated,  as  in  t.  161.  (A)  Usually  the  successive 
geniculations  take  place  in  a  common  plane,  that  is  by  those  faces  1-i  that 
lie  in  the  direction  of  tlie  same  diagonal ;  and  (a)  either  the  parts  at  the 
geniculations,  at  the  opposite  extremities,  resume  alternately  a  like  direc- 
tion, as  in  f.  159,  under  cassiterite,  p.  157  ;  or  the  direction  changes  succes- 
sively (f.  161),  the  extremities  finally  bending  into  one  another,  and  produc- 
ing at  times  when  thus  completed  an  inequilateral  liexagonal  prism  (f.  162) ; 
but  (B)  occasionally  the  twinned  commencement  (as  I,  II,  f.  163)  is  next 
geniculated  at  either  end  parallel  to  the  transverse  plane  1-i,  and  a  zig-zag 
form  is  produced,  and  this  in  successive  alternations,  thence  resulting,  if  the 
twinning  begins  nearly  at,  or  at,  the  commencement  of  the  crystal,  in  the 
scalenohedral  form  in  f.  164,  which  consists  of  8  united  sectors.  [Fig.  163 
is  ideal  (from  Gr.  Rose),  being  introduced  to  illustrate  the  form  in  f.  164.] 
2.  Composition-face  S-i,  making  a  wedge-shaped  crystal  consisting  of  two 
individuals.  3.  Composition-faces  1-i  and  3-i  in  the  same  crystal  (fr.  Mag- 
net Cove,  Hessenberg).     Occasionally  compact,  massive. 

II.=6— 6*5.  G-.=:4'18— 4*25.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, passing  into  red  ;  sometimes  yellowish,  bluish,  violet,  black ; 
rarely  grass-green.  Streak  pale  brown.  Subtransparent — opaque.  Frac- 
ture subconchoidal,  uneven.     Brittle. 

Oomp.,  Var. — Titanic  acid,  Ti^^Oxygen  39,  titanium  61  =100.  Sometimes  a  little  iron  is  present. 

Yar.  1. —  Ordinary.  Brownish-red  and  other  shades,  not  black.  G.=:4-18— 4*22.  Transparent 
quartz  is  sometimes  penetrated  thickly  with  acicular  or  capillary  crystals,  and  this  variety  is  the 
Sagenite  (fr.  cayrjirt^  a  net),  also  named  Crispite.  Dark  smoky  quartz  penetrated  with  the  acicular 
rutile  is  apparently  the  Veneris  crinis  of  Pliny  (xxxvii.  69). 

2.  Ferriferous,  {a)  Nigrine.  Color  black,  whence  the  name.  Contains  2  to  3  p.  c.  of  oxyd  of 
iron.  But  as  ordinary  rutile  has  1  to  2  p.  c,  the  distinction  is  very  small.  Gr.=:4  249,  fr.  Ohla- 
pian ;  4*242  fr.  Freiberg.  (&)  Ilmenorutile.  A  black  variety  from  the  Ilmen  Mts,  occurring  in  oc- 
tahedrons, containing  over  10  p.  c.  of  oxyd  of  iron,  and  having  Gr.  =  5*074— 5-r33. 

3.  Ghromiferoibs  (Titane  oxyde  chromifere  K).  A  grass-green  variety,  containing  oxyd  of 
chrome,  which  gives  tlie  color. 

Analyses :  1,  Damour  (Ann.  Ch.  Phys.,  III.  x.  41'7);  2,  H.  Rose  (Gilb.  Ann.,  Ixiii.  67,  Pogg.,  liL 
166);  3,  Kersten  (J.  pr.  Ch.,  xxxvii.  170);  4,  5,  Demoly  (Jahresb.,  1849,  728): 

1.  St.  Yrieix,  reddish       Ti  97*60     Pe  l-55=99-15  Damour.     G.=4*209. 

2.  "  "  98-47  1*53  =  100  H.Rose. 

3.  Freiberg,  nigrine  96*75  2*40^=99*15  Kersten.     G.=4*242. 

4.  Loc.  unknown  96*41  163,  Mn  0*13,  Si  1*83  =  100  Demoly. 

5.  "  »  96*45  1-62,     "    0*14,   "  0*79=100  Demoly. 

a  In  part  at  least  magnetite,  which  may  be  separated  by  a  magnet. 

The  Ilmenorutile  consists  approximately,  according  to  Hermann  (1.  c),  of  Ti  89*3,  Pe  10*7. 
,  Pyr.,  etc. — B.B.  infusible.  With  salt  of  phosphorus  gives  a  colorless  bead,  which  in  R.F. 
assumes  a  violet  color  on  cooling.  Most  varieties  contain  iron,  and  give  a  brownish-yellow  or  red 
bead  in  R.F.,  the  violet  only  appearing  after  treatment  of  the  bead  with  metallic  tin  on  charcoal. 
Insoluble  in  acids;  made  soluble  by  fusion  with  an  alkali  or  alkaline  carbonate.  The  solution 
containing  an  excess  of  acid,  with  the  addition  of  tin-foil,  gives  a  beautiful  violet-color  when  con- 
ce  titrated. 

Obs. — Rutile  occurs  in  granite,  gneiss,  mica  slate,  and  syenitic  rocks,  and  sometimes  in  gran- 
ular limestone  and  dolomite.  It  is  generally  found  in  imbedded  crystals,  often  in  masses  of  quartz 
or  feldspar,  and  frequently  in  acicular  crystals  penetrating  quartz.  It  has  also  been  met  with  in 
hematite  and  ilmenite.  It  is  common  in  grains  or  fragments  in  many  auriferous  sands.  Occurs 
in  Arendal  and  Krageroe  in  Norway ;  at  Horrsjoberg,  Finland,  with  lazulite  and  kyanite ;  Saualpe, 
Carinthia  •  in  the  X'rals ;  in  tlie  Tyrol ;  at  St.  Gothard ;  at  Yrieix,  in  France ;  Krummhennera 
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dorf.  near  Freiberg ;  in  Castile,  in  geniculated  crystals,  often  large  ;  at  Ohlapian  in  Transylvania, 
mgrine  in  pebbles  ;  in  large  crystals  in  Perthshire,  Scotland ;  at  Crianlarick,  at  Craig  (.'alleach  near 
Killiu,  and  on  Benygloe  ;  in  Donegal  Co.,  Ireland.  A  variety  from  Karingsbricka  in  Sweden  con- 
tains according  to  Ekeberg  (Ak.  H.,  Stockh.,  1803,  46),  3  p.  c.  of  chrome,  and  is  the  iiiane  oxydi 
chromifire  of  Haiiy ;  grass-green  needles,  supposed  to  bo  chromiferous,  have  been  found  in  the  Swiss 
Alps.  The  IlmenoruUle  is  from  the  phenacite  and  topaz  mine  of  tlie  Ilmen  Mts.,  in  the  Urala. 
.Rough  octahedrons,  reticulated  within,  from  Brazil,  are  supposed  to  be  p.seudomorphs  after  anatase. 

In  Maine,  at  Warren,  along  witli  tremolite  and  chalcopyrite.  In  N.  Ihvnp.,  sparingly  at 
'Lyme,  with  tourmaline;  near  Hanover,  acicular  crystals  in  quartz,  only  in  loose  ma.<ises.  In 
Vermont,  at  Waterbury,  Bristol,  Dummerston,  and  Putney ;  also  in  loose  boulders  in  middle  and 
northern  Vermont,  acicular,  some  specimens  of  great  beauty  in  transparent  quartz.  In  Mass.,  at 
Barre,  in  gneiss,  crystals  occasionally  an  inch  and  a  half  in  diameter;  at  Windsor,  in  feldspar 
veins  intersecting  chlorite  slate ;  at  Shelburue,  in  fine  crystals  in  mica  slate;  at  Leyden,  with 
scapolite ;  at  Conway,  with  gray  epidote.  In  Conn.,  at  Lane's  mine,  Monroe,  and  in  the  adjoin- 
ing town  of  Huntington.  In  N.  York,  in  Orange  Co.,  1  m.  E.  of  Edenville,  with  pargasite  in  limestone 
boulders,  2  m.  E.  of  Warwick,  in  granite  with  zircon;  1  m.  E.  of  Amity,  in  quartz  with  brown 
tourmaline,  and  2  m.  AV.,  with  spinel  and  corundum,  and  also  2  m.  S.W.,  with  red  spinel  and 
choudrodite ;  near  Warwick,  in  slender  prisms  penetrating  quartz ;  in  N.  York  (.'o.,  at  Kings- 
bridge,  in  veins  of  quartz,  feldspar,  and  mica  traversing  granular  limestone ;  in  the  liraestono  of 
Essex  Co.  In  Penn.,  in  fine  long  crystals,  at  Sudsbury,  Chester  Co.,  and  the  adjoining  district  in 
l.aucasier  Co.;  at  Parksburg,  Concord,  West  Bradford,  and  Newlin,  Chester  Co.;  at  the  Poor 
House  quarry,  Chester  Co.,  in  delicate  crystals,  sometimes  iridescent,  on  dolomite.  lu  X.  Jersey, 
at  Newton,  with  spinel.  In  K  Car.,  at  Crowder's  Mountain.  In  Georgia,  in  Habersham  Co. ;  in 
Lincoln  Co.,  at  Graves'  Mountain,  with  lazulite  in  large  and  splendent  crystals,  some  3^  by 
2  J  in.     In  Arkansas,  at  Magnet  Cove. 

In  Canada,  smaU  crystals,  with  specular  iron  at  Sutton,  C.  E. ;  in  the  ilraenite  of  Bay  St.  Paul, 
C.  E.,  orange  translucent  grains,  pure  Ti,  and  probably  rutile  or  brookite. 

The  oxyd  of  titanium  is  employed  for  a  yellow  color  in  painting  porcelain,  and  also  for  giving 
the  requisite  tint  to  artificial  teeth. 

Recent  art.  on  cryst.,  Kokscharof  Min.  Russl,  i.  ii.  iii.  iv. ;  Pogg.,  xci.  154  (whence  angles 
given);  G.  Rose,  Pogg,  cxv.  643;  Ilessenberg,  Min.  Not.,  L  II.  V.     Figs.  lGi-l»>4  by  G.  Rose. 

Artif. — Formed  in  crystals  by  heating  together  to  redness  titanic  acid  and  protoxyd  of  tin, 
and  then  heating  the  mass  with  silica  to  a  cherry  red  heat  (Deville) ;  by  the  action  of  steam  on 
fluorid  or  chlorid  of  titanium  (Daubree,  Hautefeuille).  Hautefeuille  observes  that  in  this  process 
crystals  o^ rutile  are  formed  when  the  heat  used  is  red  heat;  o^  brookite,  when  it  is  between  that 
required  for  volatilizing  cadmium  and  zinc ;  and  of  anatase,  when  the  heat  is  a  little  below  that 
required  for  the  volat.  of  cadmium. 

Has  been  observed  in  crystals  as  a  furnace  product  by  Scheerer. 

194.  OCTAHEDRITE.  Schorl  bleu  indigo  (fr.  Oisans)  Bourn.,  de  Lislo's  Crist.,  ii.  406,  1783; 
Schorl  octaedre  rectangulaire  id.,  J.  de  Phys.,  xxx.  386,  17S7.  Octaedrite  Sauss.,  Alpes,  §  1901, 
1796.  Oktaedrit  Wern.,  1803,  Ludwig's  Wem.,  ii.  218,  1804.  Oisanite  Delameth.,  T.  T.,  il  269, 
1797 ;  K,  J.  d.  M.,  v.  273,  1799.     Anatase  K,  Tr.,  iii.  1801.     Dauphinit 

Tetragonal.  0  A  l-^=119°  22' ;  a=l-77771.  Coinmoiily  octahedral  or 
tabular.  Observed  planes:  0;  prisms,  /,  i-i;  octahedrons,  1,  i,  f,  J,  |, 
\,  3-^,  2-i,  1-i,  \-i^  \-i ;  zirconoid,  3^-5. 

lAl,  bas.,  =  13G°36' 
%i^%i  "    =148  28 
14  A  U  "    =121  16 

0  A  7=90. 

/A  1  =  158  18 


6>  A  1=153°  19' 

0  h\: 


160  15 
6>  A  1  =  111  42 

6>  A  2-^=105  46 
1  A  1,  pyr.,=97  51 


Cleava2;e  :   1  and  0,  perfect. 

H.  =  5-5-6.  G.  =  3-82-3-95  ;  sometimes  4-11— 4*16 
after  heating.  Lustre  metallic-adamantine.  Color  va- 
rious shades  of  brown,  passing  into  indigo-blue,  and 
black;  greenish-yellow  by  transmitted  light.  Streak 
uncolored.     Fracture  subconchoidal.     Brittle. 

II 
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Comp. — Like  rutile  and  brookite,  pure  titanic  acid. 

Rose  found  in  crystals  from  Brazil  1*25  per  cent,  sesquioxyd  of  iron  (Poprg.,  Ixi.  516);  ,iad 
Damour  obtained  in  an  analysis  (Ann.  Ch.  Phys.,  III.  x.  417),  Ti  98-36,  3Fe  I'll,  Sn  0-20=93-6'7 

Pyr.,  etc. — Same  as  for  rutile. 

Obs. — Most  abundant  at  Bourg  d'Oisans,  in  Dauphiny,  with  feldspar,  axinite,  and  ilmcnite  i 
Found  in  mica  slate  in  the  Grisons ;  in  Bavaria  ;  near  Hof  in  the  Fichtelgebirge ;  Norway ;  the 
Urals;  in  chlorite  in  Devonshire,  near  Tavistock ;  with  brookite  at  Tremadoc,  in  North  Wales; 
in  Cornwall,  near  Liskeard  and  at  Tintagel  Cliffs ;  in  Brazil  in  quartz,  and  in  detached  crystals  so 
splendent  as  to  be  sometimes  mistaken  for  diamonds. 

In  the  U.  States,  at  the  Dexter  lime  rock,  Smithfield,  R.  I.,  in  dolomite. 

De  Saussure's  name  odahedriie  has  the  priority,  and  is  particularly  appropriate,  the  crystals 
being  usually  octahedrons.  Haiiy's  anaiase  is  No.  3  in  order  of  time,  and  was  brought  forward 
after  he  had  once  adopted  for  a  while  Delametherie's  name  oisanite ;  it  is  from  afdTaan,  erection, 
and  was  intended  to  signify,  as  Haiiy  says,  that  the  common  octahedron  was  longer  than  that  of 
other  tetragonal  species ;  but  length  is  not  in  the  meaning  of  tiie  Greek  word. 

Artif.  — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fluorid  of  titanium  (Daubree); 
by  the  action  of  a  stream  of  muriatic  acid  gas  on  Ti  0"^  (Deville);  by  fusing  titanic  acid  with  salt 
of  phosphorus  B.B.  in  R.F.,  and  then  exposing  the  bead  to  the  point  of  the  blue  flame,  when 
minute  transparent  crystals  of  cctahedrite  separate  (G.  Rose). 

195.  HAUSMANNITE.  Schwarz  Braunsteinerz  pt.  Wern.,  Bergm.  J.,  386,  ItSS.  Schwarz 
Manganerz  pt.  Karst.,  Tab.  T2,  100,  1808.  Black  Manganese.  Blattricher  Schwarz-Braunstein 
Eausm.,  Handb.,  293,  1813.  Manganese  oxyde  hydrate  £^.,  Tr.,  1822.  Pyramidal  Manganese 
Ore  Said.,  Mohs,  Min.,  ii  416,  1824.  Hausmannite  Eaid.,  Trans.  R.  Soc.  Ed.,  ]82'7.  Glanz. 
braunstein  Edusm.,  Handb.,  405,  1847. 

Tetragonal.  O  A  l-^=130°  25' ;  a=l'174:S.  Observed  planes :  1,  |,  1-i. 
Forms  octahedral. 

0  A  1=121°  3'  ^  A  1    pyr.,=139°  57' 

1  A  1,  pyr.,=105  25  14  A  1-i,    "    =114  52 
0  A  i=i51  2  1  A  1-^=142  42 

Cleavage  :  basal,  nearly  perfect.  Twins,  parallel  to  1-i ;  the  same  kind  of 
composition  sometimes  between  four  individuals,  nearly  like  93,  p.  65.  Also 
granular  massive,  particles  strongly  coherent. 

H.=5— 5'5.  G. =4*722.  Lustre  submetallic.  Color  brownish-black. 
Streak  chestnut-brown.     Opaque.     Fracture  uneven. 

Comp- — Mn^  Mn=Manganese  '72-1,  oxygen  2'7-9=:Mn  69,  Mn  31  =  100.  Formula  usually 
written  Mn  Sn,  Analyses:  1,  Turner  (Trans.  Roy.  Soc.  Edinb.,  xi.);  2,  Rammelsberg  (Pogg., 
xiv.  222);  3,  id.  (ib.,  cxxiv.  523);  4,  L.  J.  Igelstrom  ((Efv.  Ak.  Stockh.,  1865,  606): 

iln        5tn        0         :6a        Si         H 

1.  Befeld  98-902  0-215  0-111  0-33T    0-435  =  100  Turner. 

2.  Rmenau         92-487 7-004  1-150 =99-641  Ramm. 

3.  Filipstad        92-12 6'95  0-13 0-34,  Ca  0-14,  Mg  0-41  =  100-09  Ramm. 

4.  Jakobsberg   28-78      71-27  =100  Igelstrom. 

Rammelsberg,  in  later  examinations  of  the  Ilmenau  mineral  (Pogg.,  cxxiv.  522),  found  Si  0-19, 
0-91,  0-60,  and  Ba  0-15,  0-60,  0  14,  with  ign.  0*5,  and  0  7-10. 

Pyr.,  etc. — B.B.  like  manganite.     Dissolves  in  heated  muiiatic  acid,  affording  chlorine. 

Obs. — Occurs  -with  porphyry,  along  with  other  manganese  ores,  in  fine  crystals,  near  Ilmenau 
'  in  Thuringia;  Ilefeld  in  the  Harz;  FiUpstad  in  Wermland.  Reported  also  from  Framont  in 
Alsace.     Observed  at  Lebanon,  Penn. 

Dauber  found  for  crystals  from  Ilmenau  1  A  1  =  105°  30',  and  i  A  i=140°  31'  (Pogg.,  xciv.  406). 

The  formula  Mn'^  Mn,  which  makes  the  two  members  each  to  contain  two  of  oxygen,  accorda 
with  the  approximate  isomorphism  of  the  species  with  octahedrite  and  rutile,  the  angle  0  A  1  in 
it  diflferiug  hardly  2°  from  0  A  1-i  in  octahedrite,  and  about  2|°  from  0  A  1  in  rutile. 

Artif. — Farmed  in  crystals  by  subjecting  5tn  and  Mg  to  heated  muriatic  acid  gas  (Deville). 
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196.  BRAUNITE.  Braunite,  Brachytypous  Manganese-Ore,  Haid.,  Ed.  J.  Sci.,  iv.  48  18"8 
Hartbraunsteia  Hausm ,  Handb.,  222,  ]  84Y.  Marceline  Beud ,  a.  188,  1 832.  Ileteroklin  Dreii^^ 
Pogg.,  xlix.  204,  1840  (in  art.  by  Evreinoff),  Handb.,  8ol,  1847. 

Tetragonal.  0  aU=1S5°  2e^' ;  a=0'9S52o.  Observed  planes :  6>  1  2 
2-2 :  r  ,    ,    1 

6^  A  1=125°  40'  2  A  2,  pyr.,=r96°  33' 

6>  A  2=109    45  2  A  2,  basal,  =  140    30 

1  Al,  pyi\,  =  109  53             2-2  A  2-2,  pjr.  axial, =128    17 

1  A  1,  bas.,  =  108  40              2-2  A  2-2,  pyr.  diag.,  =  144     4 

1  A  1=109°  46'  and  108°  53',  Descloizeaux.     Twins:  forms  consisting  of 
three  crystals,  Kenngott.     Also  massive. 

R,  =  Q-6'5.  G.=4-75-4-82;  4-752,  fr.  Elgersburg,  Ramm. ;  4-818,ib., 
Ilaid. ;  4*77,  fr.  St.  Marcel,  Damour.  Lustre  submetallic.  Streak  and  color 
dark  brownish-black.     Fracture  uneven.     Brittle. 

Comp. — 2  Mn'*  Mn+Mn  Si  (see  p.  183).  Turner  obtained  no  silica,  and  made  the  mineral  sira- 
ply  Mu.     Analyses:  1,  Turner  (Edinb.  Trans.,  xi) ;  2-4,  Rammelsberg  (Pogg.,  cxiiv.  515): 

Mn  0  ia  Si  ft 

1.  Elgersburg  86-95         9-85  2*25  tr.  095  =  100  Turner. 

2.  "  cryst.         (|)        undet.  0-24  7-98 Ramm. 

3.  "  massive     (|)  "  0-54  832  Ramm. 

4.  "  [80-94]       8-08  0*44  863  I'OO,  Ca  0-91  =  100  Ramm. 

The  marceline  (or  heterocline)  from  St.  Marcel  in  Piedmont,  shown  chemically  by  Damour,  and 
crystallographically  by  Descloizeaux,  to  be  impure  braunite,  was  found  by  Damour  (Ann.  d.  M., 
IV.  i.  400)  to  consist  of 

Mn  66-68,  5'e  10-04,  Mn  8*79,  Fe  1-30,  Ca  1-14,  Mg  0-26,  Si  10-24=98-45 

Ans^.lyses  of  impure  ore  from  Elba,  by  Bechi,  in  Am.  J.  ScL,  II.  xiv.  62 ;  from  Engadin,  in 
serpentine,  by  Bukeisen,  in  Ber.  Ak.  Wien,  xxiv.  287. 

Pyr.,  etc.— B.B.  infusible.  With  borax  and  salt  of  phosphorus  gives  an  amethystine  bead  in 
O.F.,  becoming  colorless  in  R.F.  With  soda  gives  a  bluish-green  bead.  Treated  with  muriatic 
acid  evolves  chlorine.     Marceline  gelatinizes  with  acids. 

Obs.— Occurs  both  crystallized  and  massive,  in  vehia  traversmg  porphyry,  at  Oehrcnstock,  near 
Ilraenau  ;  at  Elgersburg  in  Thuringia ;  at  Botnedalen,  Upper  Tellomark,  in  Norway ;  near  IlL-fcld 
in  the  Harz;  at  St.  Marcel  in  Piedmont;  at  Elba  (Bechi,  Am.  J.  Sci.,  II.  xiv.  62);  at  Vizianagram 
in  India. 

Named  after  Mr.  Braun  of  Gotha. 

To  exhibit  the  true  relations  between  the  forms  of  braunite  and  cassiterite  or  rntilc,  the  plane  l-i 
above  should  be  1,  Oa  1  in  cassiterite  being  136°  26 .  Homologically  this  plane  in  all  these  re- 
lated species  is  l-i,  the  plane  corresponding  to  that  trimcating  an  edge  of  a  cube  which  mclmes  to 
0  135°. 

197.  MINIUM.     Mennige  Germ.    Plomb  oxide  rouge  II. 

Pulverulent,  occasionally  exhibiting,  under  tlie  microscope,  crystalUne 
scales. 

H.=2— 3  G.=4-6.  Lustre  faint  greasy,  or  dull.  Color  vivid  red, 
mixed  with  yellow  ;  streak  orange-yellow.     Opaque. 

Comp.— Pb'  0*=I^b  +  2  f»b= Oxygen  9-34,  lead  90-66rrl00. 
Pyr.— In  the  reduction  flame  of  the  blowpipe  globules  of  lead  are  obtiimed. 
Obs.— Usually  associated  with  galenite,  and  also  with  calamine,  and  pometimea  conauiuuDg 
pseudomorphs  after  galenite  and  cerussite. 
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Occurs  at  Bleia'if  in  the  Eifel ;  in  B'adenweiler  in  Baden ;  Brillon  in 'Westphalia ;  island  of  Ang]& 
sey ;  G-rassington  Moor  and  Weardale  in  Yorkshire ;  Leadhills  in  Scotland ;  Sehlangenberg  ic 
Siberia. 

Found  at  Austin's  minej  "Wythe  Co.,  Va.,  along  with  cerussite. 

198.  BROOKITE.    Jurinite  Soret,  1822.     Brookite  Levy,  Ann.  Phil.,  II.  ix.  140, 1825.     Arkan- 
site  Shep.,  Am.  J.  Sci.,  XL  ii.  250,  1846.     ?  Eumanite  Shep.,  ib.,  xii.  211,  1851. 

Orthorhombic.  /A 7=99°  50' (-100°  50'):  6)Al-^=:131°  42';  a\l'.c 
:=1*1620  : 1 : 1: 1-1883.  Observed  planes :  0  ;  vertical,  /,  i-l^  i-t,  ^'-J,  i-2, 
^-4,  i^,  f^,  i-^ ;  domes,  ^-i,  i-t,  2-*;  octahedral,  i,  1,  2,  J-f,  |-},  1-2,  2-2, 

i-h  5-^,  5-V-,  2-8,  2-|. 


166 


let 


Arkansas. 


Miask,  Ural. 
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/2 


// 


12 


it 


0  A  i-^=150°  42' 
6>Ai-J=l47  14 
6>Al  =124  17 
6^Ai-  =143  45 
(9a2-}=111  34 
6>  A 1-2  =132  19 
6>  A  5-5=101  38 
6>A2-^=117    54 


7Aa=139°  55' 
^i  A  ^2  =  157    11 


^-2  A  ^-2, 
1  A  i 

lAl 
1-2  A  1-2 


mac.  J 


a 


=134 
=135 
=  115 
=  101 


1-2A1-2,  bracli.,  =  135 
2-2  A  2-^,  top,  =  55    48 


22 
14 
43 
3 
37 


Cleavage  :  Z,  indistinct ;   O^  still  more  so. 

H.=5.-5-6.      G.=4-12-4-23,  brookite;  4-21 
^ — 4-23,  trp.  Ural  crjst. ;  4'03— 4'085,  arkansite, 
Ellenville,  N.  Y.  Whitney  and  Damour,  3*86— 3*95,  Kammelsberg . 

3*81,  a  variety  from  the  Ural,  Hermann.  Hair-brown,  yellowish,  or  red- 
dish, with  metalhc  adamantine  lustre,  and  translucent  (brookite) ;  also  iron- 
black,  opaque,  and  submetallic  (arkansite).  Streak  uncolored — grayish, 
yellowish.     Brittle. 

Comp. — Pure  titanic  acid,  Ti,  like  rutile.     Analyses:  1,  Hermann  (J.  pr.  Ch.,  xlvi.  404);  2 
Eomancvsky  (B.  H.  Ztg.,  1853,  No.  26);  3,  Damour '(Ann.  d.  M.,  IV.  xv.  447): 


1.  Urals 

2.  " 

3.  Arkansas 


Ti  3Pe  Xl  ign. 

94-09  4-50  Ir.  r40  =  10000  Hermann. 

94-31  3*28  1-31=98-90  Eomanovsky 

99-36  1'36  0-73  =101-45  Damour. 
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Eammelsberg  obtained  94-23  p.  c.  of  titanic  acid  from  the  arkansite,  and  a  corrcRponding  low 
pecific  gravity,  while  Whitney  and  Damour  found  little  impurity  and  a  higher  Bpeciflc  gravity. 

Pyr.,  etc. — Same  as  for  rutile. 

Obs.— Brookite  occurs  at  Bourg  d'Oisans  in  Dauphiny :  at  St.  Gothard,  with  albito  and  quartz 
1  the  Urals,  district  of  Slatoust,  near  Miask;  near  Makirch  in  the  Vosges,  in  pscudoniorphs  aftoi 
phene  ;  rarely  at  Yal  del  Eove,  Etna,  with  rutile;  at  Fronolcn  near  Tremadoc,  Wales  ;  in  thick 
lack  crystals  {arkansite,  f.  1G6)  at  Magnet  Cove,  Ozark  Mts.,  Arkansas,  along  with  clieolite,  black 
arnet,  and  schorlamite;  in  small  crystals  from  the  gold  wasliinj-s  of  North  Carolina;  at  the 
'ad  mine  of  EUenville,  Ulster  Co.,  N.  Y.,  on  quartz  (f  1G9),  with  chalcopyrito  and  galcnite;  at 
aris,  Maine. 

/A  I'm  arkansite=100°— 100^  30',  1-2  A  1-2=101°  30',  and  135°  15'  to  135°  50'.  In  brookita 
•om  the  Urals,  /a  7=99^  50',  Kokscharof  (Min.  Rus.sl.). 

Named  after  the  English  crystallographer  and  mineralogist,  H.  J.  Brooke. 

Artif. — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fiuorid  of  titanium  (Daubree). 

198a.  Eumanite.  Eumanite  occurs  in  minute  crystals  at  the  Chesterfield  albito  vein  with 
iibellite  and  pyrochlore.  Its  chemical  identity  with  brookite  has  not  been  asccrtaiucd.  The 
ionexed  are  figures,  by  the  author,  of  two  of  the  crystals. 


no 


nOA 


il 


il 


n 


°,  <-I,  a  ^-i=ir  49',  i-f  A  t.5=l40°— 140' 
n.  il.  ScL,  II.  xii.  211,  397,  xiiL  117. 


Some  of  the  observed  angles  are  /A  7=100°  to  101 
5',  i-l  A  i-^  =  128°  20'— 128°  30',  i-l  A  i-f=108\     Am, 

99.  PYROLUSITE.  Lapis  manganensis  pt.  C(Bsalp.,  Metall.,  159G.  Brunsten  =  Mag^ 
nesia  pt.  Wall,  268,  1U7  ;  Manganese  pt.  Fr.  Trl.  WaU.,  i.  4S3,  1753.  Mangnnaise  prise 
pt.  ForsL,  Cat.,  1772.  Grau  Braunstein  pt.  Wern.,  Bergm.  J.,  386,  1789;  id.,  Ifausm..  Handb., 
288,  1813.  Gray  Oxyd  of  Manganese  pt.;  Anhydrous  Binoxyd  of  Manganese.  Maugau  Uy 
peroxyd  Leonh.,  Handb.,  240,  1826.  Pyrolusite,  Prismatic  Manganese-Ore,  iraid.,  Trans.  R. 
Soc.  Ed.,  1827.  Weichbraunstein.  Weichraangan,  Germ.  Polianite  (fr.  Platten)  BreiUi.,  Pogg., 
Ixi.  191,  1844=Lichtes  Graumangan-Erz  id.,  Char.,  231,  IS.;  J. 

Orthorhombic.  7  A  7^=93°  40',  0  A  l-i=U2°  U' ; 
'.  :  h  :  c=0'77ij  :  1  :  I'OGG.  Observed  planes  as  in  the 
iirnre.  0  A  f  {=160°,  7a  ffcl36°  50'  7a  i-l=i:^r 
1-2,  top,  =  140°.  Cleavage  7  and  i-l  Also 
iolumnar,  often  divergent ;  also  o-raniilar  massive,  and 
requently  in  reniform  coats.     Often  soils. 

H.=2— 2-5.  G.=4'82,  Turner;  Lustre  nu'tallic. 
'^olor   iron-blaclv,  dark   steel-gray,  sometimes    l)lni>li. 


lUthcr 


streak  black  or  bluish-black,  sometimes  submctallic.     Opaque. 
jrittle. 

In  (a)  crystals  and  {b)  massive     II.  =  2-2-5;  G.=  i-819.  Turner;  4  84, 


Var. — 1.   Ordinary. 
r.  Andalusia.     Angles  as  above  given. 
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Color  light  steel-gray.    Angles. 
Pisani  states  that  "poUanite* 


2.  Polianiie.    H.  above  5.    G.=:4-838— 4-880,  fr.  Flatten,  Breith. 
J  A  7=92°  52',  0  A  l-i=147°  43'.     It  is  a  very  pure  pyrolusite. 
from  Cornwall  has  G. =4*826. 

3.  Varvacite  is  impure  pyrolusite.     See  under  Manganite. 

Oomp. — Mn=Manganese  63-3,  oxygen  86-7  =  100.  Analyses:  1,  Arfvedson  (Schw.  J.,  xlii 
210);  2,  3,  Turner  (Edinb.  Trans.,  1828);  4,  Scheffler  (Arch.  Pharm.,  xxxv.  260);  5,  Plattnel 
(Pogg.,  Ixi.  192) : 


MnMn 

0 

:6a 

Si 

fir 

1. 

Undenaes  ? 

83-56 

14-58 

1-86=100  Arfvedson. 

2. 

Elgersberg 

84-05 

11-78 

0-53 

0-51 

1-12  =  100  Turner. 

3. 

Ilefeld 

85-62 

11-60 

0-66 

0-55 

1-57  =  100  Turner. 

4. 

Ilmenau 

87-0 

11-6 

1-2 

0-8 

5-8,  3Pe  1-3,  CaO-3,  ^10-3  S 

5. 

Flatten,  Pol. 

87-27 

12-11 



0-13 

0-32,  i?e  ^10-17  =  100  Piatt 

In  another  specimen  Scheffler  found  9-7  per  cent,  of  baryta.  Specimens  from  near  Battenbergi 
Hesse,  afforded  Schwarzenberg  and  Engelhardt  96*45  to  100  per  cent,  of  pure  superoxyd  of  man> 
ganese  (Ann.  Ch.  Pharm.,  Ixi.  262).  V.  Sevoz  and  J.  Breuilhs  find  in  crystallized  ore  from  Huelva 
in  Andalusia,  Mn  97-9,  3Pe  0-5,  H  1*1=99-5 ;  and  in  a  massive,  Mn  96*9,  ¥e  1-0,  H  0-5,  Si  1*0  = 
99*4  (BuU.  Soc.  de  Find.  Miu.,  vi.  29,  Rev.  G-eol.  par  Dclesse,  1860,  57). 

Pyr.,  etc. — B.B.  alone  infusible ;  on  charcoal  loses  oxygen.  A  manganese  reaction  with  borax 
Affords  chlorine  with  muriatic  acid. 

Obs. — This  ore  is  extensively  worked  at  Elgersberg  near  Ilmenau,  and  other  places  in  Thuria 
gia ;  at  Yorderehrensdorf  near  Miihrish-Triibau,  in  Moravia,  which  place  annually  affords  manj 
hundred  tons  of  the  ore  ;  at  Flatten  in  Bohemia,  and  elsewhere.  Fine  crystals  occur  near  Johann 
georgenstadt,  and  at  Hirschberg  in  Westphalia,  and  crystalline  plates  at  Matzka,  Transylvania; 
also  found  sparingly  in  Cornwall;  in  Timor;  in  Australia. 

Occurs  in  the  United  States  with  psiiomelane,  abundantly  in  Yermont,  at  Brandon,  Irasburg 
Bennington,  Monktou,  Chittenden,  etc.,  both  crystallized  (f.  171)  and  massive;  at  Conway,  Mass. 
in  a  vein  of  quartz ;  at  Flainlield  and  West  Stockbridge,  Mass. ;  at  Winchester,  K  H. ;  at  SaliS' 
bury  and  Kent,  Conn.,  forming  velvet-like  coatings  on  limonite.  In  Cahfornia,  on  Red  is'and,  baj 
of  San  Francisco.  In  New  Brunswick,  7  m.  fr.  Bathurst,  in  fine  cryst. ;  in  Shepody  Mtn.  anc 
elsewhere  ;  near  Upham  in  King's  Co.  In  Nova  Scotia,  at  Teny  cape,  cryst.  and  massive  ;  als( 
at  Walton,  abundant;  near  Kentville  ;  Pictou  ;  Amherst ;  M.usquodobit. 

Pyrolusite  and  manganite  are  the  most  important  of  the  ores  of  manganese.  Pyrolusite  partt 
with  its  oxygen  at  a  red  heat,  and  is  extensively  emp'oyed  for  discharging  the  brown  and  greei 
tints  of  glass.  It  hence  received  its  name  from  nvp,  Jire,  and  Ai'jo,  to  wash ;  and  for  the  same  reasor 
it  is  whimsically  entitled  by  the  French  le  savon  de  verriers.  It  is  easily  distinguished  from  psilO' 
melane  by  its  inferior  hardness,  and  usually  by  being  crystalline. 


200.  CREDNERITE.    Kupferhaltiges  Mangauerz  Credner,  Jahrb.  Min.,  5,  1 847.     Mangankup 
feroxyd  Ilausm.,  Handb.,  1582,  1847.     Mangankupfererz,  Crednerit,  JRamm.,  Pogg.,  Ixxii.  5o9. 

Monoclinic.     Foliated  crystalline.     Cleavage  :  basal  very  perfect ;  less 
distinct  in  two  other  directions  obliquely  inclined  to  one  another. 
H.=4'5.     G.=:4:'9— 5'1.     Lustre   metallic.     Color   iron -black   to 


steel- 


gray.     Streak  black,  brownish. 


Comp. — Ou^  Mn^=Oxyd  of  copper  42-9,  oxyd  of  manganese  57*1  =  100;  but  often  mixed  with 
oxyd  of  mangane«!e.  Analyses  ;  1,  Credner  (Fogg.,  Ixxiv.  655) ;  2-4,  Rammelsberg  (1.  c,  and 
Min.  Ch.,  178): 


1.  Friederichsrode 
2. 

3.  " 

4.  " 


Md  5fn  Ou  :6a  Ca      fl         0 

22*96  31*25  42*13  052  0*63     0*25 ,  gangue  0-63  =  98-37  Cred. 

52-55      40-65  1*48 5*78  =  100  46  Ramm. 

56-29      32-35  3-08     0-76    8-58=99*06  Ramm. 

64-24      23-73  2*01 8*83  =  98-81  Ramm. 


Pyr.,  etc. — B.B.  fusible  only  on  thin  edges.  With  borax  in  O.F.  gives  a  dark  violet  coloi 
(manganese) ;  with  salt  of  phosphorus  a  green  glass,  which  on  cooling  is  blue,  and  in  R,F.  be- 
comes red  (copper).     Soluble  in  muriatic  acid  with  evolution  of  chlorine. 

Obs. — From  Friederichsrode,  with  volborthite,  malachite,  and  manganese  ores.  Rammelsberg 
observes  that  this  ore  is  undoubtedly  the  source  of  the  cupreous  manganese,  a  secondary  prod  ict 
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201    PLATTNERITE.     Schwerbleierz  Breilh.,  J.  pr.  Ch.,  x.  508,  1837.     Plattnerit  ZTixid.,  llandb. 
604,  1845.     Brauubleioxyd  JJavsni.,  Handb.,  202,  1847. 

In  hexagonal  prisms  with  replaced  basal  edges,  planes  0,  I,  1,  but  pseudomorphous  after  {.yro 
morphite  (Greg) ;  cleavage  iudistiuct.  G.  =  9-39  — 9-45.  Lustre  metallic  adamautino.  Color  iron 
black.     Streak  brown.     Opaque. 

COMP,— According  to  Plattner  (J.  pr.  Ch.,  x.  508),  Pb  0'=Lead  8G-6,  oxygen  13M  =  100.  Prob. 
ably  from  Leadhills,  Scotland.  A  doubtful  species.  The  specific  gravity  given  is  as  high  ai 
Ithat  of  the  protoxyd  of  lead. 

201A.  Vanadic  Ochre. — (Vanadic  acid  Teschemacher,  Am.  J.  Sci.,  II.  xi.  233,  1851.)  A  yellow 
pulverulent  substance,  encrusting  masses  of  native  copper,  along  with  quartz,  at  the  Cliff  mine, 
Lake  Superior,  according  to  J.  E.  Teschemacher  (1.  c).  The  color  before  the  blowpipe  changed  to 
black ;  also  the  powder,  boiled  in  nitric  acid,  afforded  an  apple-green  solution,  from  which,  ou 
partial  evaporation,  after  standing  some  weeks,  red  crystalline  globules  formed  on  the  surface, 
which,  as  they  enlarged,  fell  to  the  bottom  ;  by  means  of  these  crystalline  masses  the  vanadates 
of  silver  aud  lead  were  made.  As  no  metal  was  found  in  the  first  solution,  the  yellow  mineral 
was  inferred  to  be  probably  vanadic  acid  (V  0^). 


B.  HYDROUS  OXYDS. 


1.    Oxygen  ratio  for  ft,  H=l  :  -J-. 

202.  TURGITB 


Fe'lft 


2.     O.  ratio  for  K,  Hr=l  :  1. 

203.  DiASPORE 


^Ifi 

206.  Manganite 


3.  O.  ratio  for  R,  11=1  :  f 

206.   LiMONITB 

4.  O.  ratio  for  fi,  H=l  :  |. 

207.  Xanthosideeitb    3Pe  ^ 

209.  Eliasite 

5.  O.  ratio  for  U.  li=l  :  1. 


210.  Brucite 

211.  Pyrochroitb 

212.  GlBBSITE 


Mg  TL  (or  Mg'  E[') 
Mu  H  (or  Mn"  EL^") 

216.   GUMMITE 


204.  GoTHiTB  3Pe  S 


Pe'fi' 


208.  Beauxite  (3tl,  3Pe)  IP 

(«,  Fe)  fl' 


213.  LniNiTE  5Pe  tl* 

2 1 4.  Hydrotalcite        {h  *1  t-  5  ^^k')  ^'  +  2  tt 

215.  Pyroaurite  (i  1Pe  +  i  Mg')n'+2  It 


Appmdix.-2in.  PsiLOMELANE.    218.  Wad :  A,  BoQ  Manganese;  B.  Asbolite;  C,  LAUP.Dira 

202.  TURGITE.    Hematite  pt.    Red  Ochre  pt.    Turgit  27erm.,  BuU.  Soc.  Nat  Moscow,  L  252, 
1845.     Hydrohaematit  Brcith.,  Handb.,  846,  1847. 

Compact  fibrous  and  divergent,  to  massive;  often  hotryoidal  and  sta- 
lactitic  like  limonite.     Also  earthy,  as  red  ochre.  TT,.rM.  •  4-'>9-4-49 

H.  =  5-6  ;  5-5,  Brush.     G.  =  3-56-3-74  from  Ural   Herm     4  .J     4  4^^^ 
fr.  Hof,   Breith.     4-681,  fr.  Horhauscn,  Bergemann     f  1^'    '/J^^^^^ 
Brush.     Lustre  submetailic  and  somewhat  satin-like  in  the  direction  ol 
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fibrous  structure;    also  dull  earthy, 
briglit-red 


Color  reddisb-black,  to  dark  led 
surface   often   lustrous,   like   much 


when   earthy ;    botryoidal 
limonite.     Streak  red.    Opaque. 

Comp.— 3Pe^  fl=Sesqmoxyd  of  iron  94*7,  water  5-3r=100.  Analyses:  1,  Hermann  (1.  c.),'  2, 
F.  W.  Pritzsche  (Breith.  Handb.,  1.  c);  3,  4,  Bergemann  and  Pfeifier  (Ramm.  Min.  Ch.,  989);  5, 
Rodman  (Am.  J.  Sci.,  II.  xliv.  219): 

fl  Insol. 

5  31  1-50,  Cu,  Ph  1-85  =  100  Herm. 

4-61  1-91,  S  0-09  =  100-10  Fritzsche. 

5-64  2-'79=:99-47  Bergemann. 

5-31  0-93,  Ca  MO  =100-27  Pfeiflfer. 

5-20,  Si  2-06,  ^1  0-75,  f,  S,  Co  itn =99-98  Rodman. 
:5-02  and  5-09  p.  c. ;  for  specimens  from  Lehigh  valley, 


3Fe 

1. 

Ural 

85-34 

2. 

Hof 

93-49 

3. 

Horhauson 

89-64 

4. 

u 

92-93 

6. 

Salisbury 

1  9I-3B 

1-40 


0-61 


In  other  determinations  for  No.  5,  H: 
Pa.,  5-34  Roepper. 

Pyr.,  etc. — Heated  in  a  closed  tube,  flies  to  pieces  in  a  remarkable  manner,  and  in  this  distinct 
from  hematite  and  limonite ;  yields  water.     Otherwise  like  hematite. 

Obs. — A  very  common  ore  of  iron,  often  taken  for  limonite,  with  which  it  is  frequently  asso- 
ciated, and  which  it  resembles,  except  in  its  superior  hardness,  streak,  and  decrepitation.  It  also 
looks  very  much  like  fibrous  hematite.  Hermann's  mineral  was  from  the  Turginsk  copper  mhie 
near  Bosgolovsk,  in  the  Ural,  and  from  the  Kolyvan  district,  in  the  Altai;  that  of  Breithaupt, 
from  near  Hof  in  Bavaria,  and  Siegen  in  Prussia;  found  also  with  limonite  at  Dusseldori  in 
Prussia;  at  the  Louisa  mine,  Horhausen.  In  the  United  States  it  occurs  abundantly,  and  very 
large  botryoidal  massive,  at  the  limonite  ore  bed  of  Salisbury,  Ct.,  as  detected  by  Prof.  Brush 
(Am.  J.  Sci.,  II.  xliv.  219),  usually  constituting  the  exterior  layer  of  the  Mmonite,  sometimes  an 
inch  or  more  thick.  The  line  of  demarcation  between  it  and  the  limonite  is  very  distinct,  and 
separation  along  it  is  often  easy. 

Artif. — E.  Davies  has  shown  that  the  ordinary  precipitate  of  hydrate  of  iron,  on  being  boiled 
in  water,  may  have  its  water  reduced  to  3-52  p.  c.  (J.  Ch.  Soc,  II.  iv.  69) ;  and  Rodman  (1.  c.)  has, 
by  the  same  method,  reduced  it  to  2  p.  c,  showing  that  the  water  varies  with  the  temperature 
of  origin;  and,  as  Davies  observes,  no  great  heat  is  needed  to  make  thus  anhydrous  hematite. 


203.  DIASPORE. 


Diaspore  Eauy,  Tr.,  iv.  1801.     Blattricher  Hydrargillit  Hausm.,  Handb., 
442,1813.     Hydrate  of  alumine. 


Orthorhombic.     I A 1=  93' 


4:2f,  0Al-t=U7°  12i'; 


a 


h  :  c=0-64425 


:  1  :  1-067. 
domes,  l-^, 


Observed  planes :  vertical,  /,  i-i,  i-i,  i-f,  i-2,  i-%^  i-5,  i-f,  i-2  j 

9_T  •    nr'tc^hf^f^vu^     1      2-2,  1-2,    f-fo. 


2   '"> 


octahedral,  1, 


4-iA 
^     3  ' 


(?  A  1-^=148°  62i' 

^-^Al-^=121  Yi 

1-2  A  1-2,  mac,  =  116  40 


1-2  A 1-2,  basal,  =  Y0' 
^-z  A  1-2=104  14i 
a  A  1=116  541 


1-2  A  1-2,  brach.,=161  31  i-lA  1-5  =  120  33^ 


'5 

52'  ^-2A^'-2=l29°4r 
^'-g  A '^'-5  =  140  60i 
l-*Al-z,  top,  =  117  45 
i-l  A  i-2— 116  6J- 


Schemnitz. 


asp  ar  agus-gr  een 
Yery  brittle. 


l'?3  Crystals   usually  thin,   flattened  parallel    to 

i-l ;  sometimes  acicular ;  commonly  implanted. 
Cleavage  :  i-t  eminent ;  ^-2  less  perfect.  Occurs 
foliated  massive  and  in  thin  scales ;  sometimes 
stalactitic. 

H.  =  6-5-T.  G.=3-3-3-5;  3'4324,  Ilaiiy  : 
3-452,  Dufrenoy;  3-30— 3-34,  fr.  Schemnitz. 
Lustre  brilliant  and  pearly  on  cleavage-face  ; 
elsewhere  vitreous.  Color  whitish,  grayish- 
white,  greenish-gray,  hair-brown,  yellowish,  to 
colorless ;  sometimes  violet-blue  in  one  direc- 
tion, reddish  plumb-blue  in  another,  and  pale 
in   a   tldroL.     When  thin,   translucent  —  subtranslucent. 
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1G& 


3tl 

n 

Fe 

1. 

Siberia 

•74-66 

14-58 

Fe  4-51 

2. 

Id. 

78-93 

15-13 

"  0-52 

8. 

Miask 

85-44 

14-56 

4. 

Siberia 

79-91 

14-90 

5. 

Scliemni 

tz 

85-13 

15-00 

6. 

Gumueh 

-dagh 

83-12 

14-28 

0-66 

1. 

Naxos 

82-94 

14-81 

1-OG 

8. 

Bahia,  S 

.A. 

84-02 

14-59 

Fe  0-«8 

9. 

Chester, 

Mass, 

83-0 

14-8 

"    3-0 

10. 

Newlin, 

Pa. 

80-95 

14-84 

"  3-12 

Comp.-Xlfi-85-l  alumina,  14-9  water=100.     Analyses:  1.  2  Dufre'nov  (Ann    rt    \f    ttt 

X.  577,  1836);  3,  Hess  (Pogg.,  zviii.  255);  4,  Damour(C.  R.,  xxi.  :l22  5  Wo  fC    \xli\^- 

6   7,  J  L    Smith  (Am.  J    Sci     II.  xi.    58);  8,  Damoir  (L'lustitut,  833,  78);  I  C    T  Jack2^n 

(Am.  J.  Sci.,  II.  xhi.  108);  10,  S.  B.  Sharpies  (Priv.  contrib.):  ,'<»;,  ^,  v..  i.  Jackaon 

Si 

2-90,  Ca  and  Mg  1-64=98-^9  Dull 

1-39,  Ca  1-98  =  97-93  Duf. 

=10u  Hess. 

,  vmattacked  5-80=100-61  Dam. 

=100-13  Lowe.     G.  =  3-:i03. 

0-8-2,  C'a.  Mg  ^.  =  9s-«8  a    G.  =  3-45. 

0-26,  Ca  0-::5  =  99-42  S. 

0-43  =  99-72  Damour.     0.=3-464. 
=100-8  Jackson.     Q.  =  3-3l». 

1-53  =  100-44  Sharpies. 

Anal.  2  was  made  on  the  mineral  of  anal.  1  after  removing  the  iron  by  sulphuric  acid. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  strongly,  separating  into  pearly  white  pcalo?,  and 
av  a  high  temperature  yields  water.  The  variety  from  Schcranitz  does  not  decrepitate.  Iiifusiblo; 
w.ih  cobalt  solution  gives  a  deep  blue  color.  Some  varieties  react  for  iron  with  the  duxes.  Not 
atirtcked  by  acids,  but  after  ignition  becomes  soluble  in  sulphuric  acid. 

Obs — Commonly  found  with  corundum  or  emery  in  dolomite,  chlorite  schist,  and  other  crys- 
talline rocks,  in  nests,  or  as  implanted  crystals  on  corundum  and  other  minerals.  Occurs  near 
Kosuoibrod,  district  of  Katharineuburg  in  the  Ural,  in  granular  limestone  with  emery;  at  Schcm- 
nitz  in  veins  between  dolomite  and  limestone;  at  Broddbo  near  Fahlun ;  witli  corundum  it)  dolo 
mite  in  Campo  Longo,  near  Dazio  Grande,  in  the  Canton  of  Tessin  in  Switzerland ;  at  Gumuch- 
dagh  and  Mauser,  Asia  Minor,  and  the  Grecian  islands  Naxos,  Samos,  and  Niearia,  with  emery, 
as  detected  by  J.  L.  Smith  ;  with  topaz  and  margarodite  at  Trumbull,  Ct.,  but  rare;  with  corun- 
dum und  raargarite  at  Newlin,  Chester  Co.,  Pa. ;  at  the  emery  mines  of  Chester.  >lass.,  in  largo 
plates  and  crystals.     Exists  also  as  an  impurity  in  some  zcohtes(Schcerer,  Pogi:.,  cviii.  430). 

The  above  angles  are  from  Kokscharof  (Miu.  Russl.,  iii.  1<)9).  Marignac  obtained  by  inca.<iure- 
ment  l-Z  Al--Z=U7°  46',  i-2 /\i-2=\30\  1-2  A  1-2  =  151"  36'  and  116  38';  Phillips,  i-i  -i-i^ 
129'  4S';  Kenngott,  i-2At-2=129°  32';  Haidiuger,  i-5  A  i-2=129°  54,  1-2  A  1-2=  I5r  iA\ 

Diaspo7-e  was  named  by  Haiiy  from  ^(aarr.cio",  to  scatter,  alluding  to  the  usual  dec-rcpitatioQ 
before  tLo  blowpipe.  Le  Lievre,  as  Ilatiy  states,  lirst  made  known  the  species,  having:  found  it  at 
a  mineral  dealer's  in  Paris,  and  given  it  to  Vauqueliu  for  analysis.  Us  original  locality  is  not 
known,  but  is  supposed  to  have  been  the  Urals.  Vauqueliu  obtained  alumina  80,  oxyd  of  iron 
3,  water  16  to  18  =  100  (Hauy,  Tr.,  1.  c,  and  Ann.  Ch.,  xlii.  1 13,  1802). 

204.  GOTHITE.  Diinnschuppiger,  liusenformiger,  rubinrother,  etc.  Eiseuglimmer  (fr.  Siegen\ 
Becher,  Min.  Beschr.  O.-Nass.  Lande,  401,  1789.  Kryst.  fasriger  Brauneisensteiu  .Volis,  Null 
Miu.  Kab.,  iii.  403,  1804.  Gothit  (fr.  Eiserfeld  near  Siegen)  J.  G.  Lenz,  TabelL  gcs.  Mineral- 
reich,  46.  Jena,  1806,  fol.,  Moll's  Efem.,  iv.  505,  1S08,  UUmaun's  Ueb.,  304,  1814.  Pyrrhosidcrit 
[not  Pyrosiderit]  Ullmann,  Hausm.  Handb.,  268,  1813,  Ullmann's  Ueb.,  144,  299,  3<»4,  1814  [but 
given  many  years  before  to  his  class].  Schuppig-fasriger  Brauneisensteiu  (fr.  llollerter  Zug)= 
Lepidokrokit  Ullmann,  Hausm.  ib.,  269,  1813,  Ullmann's  Uob.,  148,  316,  1814.  IlajjrformiRor 
Brauneisensteiu  Hausm.  ib.,  270,  1813=Nadeleisenerz  Breiih.,  Char.,  1823.  Brown  Iron-stouo 
pt.  Brown  Irou-ore  pt..  Brown  Hematite  pt.,  of  Jameson,  P/iUltps,  etc  Sammtciscuere,  Sam- 
metblende  pt.=Przibramit  in  Glock.  Handb.,  549,  1831. 

Chileit  Breith.,  J.  pr.  Ch.,  xix.  103,  1810.  Onegit  (fr.  L.  Onega)  Andre  (of  Br.mu).  TaKcllatt, 
No.  18,  180:2,  MoU's  Efem.,  ii.  1U9,  112,  180G=Ore  of  Titanium  varioasauVu  fur  25  year8  =  G6thit« 
later  auih. 

Orthorhombic.  /A /r=94°  52^  B.& ]\[.(95°  U\  Levy ;  96°,Yorke);  0.^ U 
=  146°  33' ;  a:b:  c=0-(j(j  :  1  : 1'OSO.  Observed  phmcs:  vcitical,  /,  t-t,  t-2, 
i-2  ;  domes,  l-i ;  octahedral,  1,  1-5,  3-3,  |4- 

6>  A  3-3  =  115°  44'  6^aM=148°4S'  1-2  A  1-2,  imic.,  =  15r  35' 

6>A1-5=:143    55  (9aH==121    8  V2Af2  .,=\l^    ^ 

Onl    =l5o      6  lAl,   brach.,  =  121  4  t-2 Ai-2,  ov.t-i,  =  123    62 
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Cleavage ; 
or  in 


12 


IZ 


n 


In  prisms  longitudinaHy   striated,  and  often  flattened  into 
scales  or  tables  parallel  to  the  shorter  diagonal, 
brachy diagonal,  very  perfect.     Also  fibrous ;  foliated 
scales ;  massive  ;  reniform  ;  stalactitic. 

H.  =  5— 5-5.  G.=4-0— 4-4;  4*37,  crystals  from  Lostwithiel 
in  Cornv^all,  Yorke.  Lnstre  imperfect  adamantine.  Color 
yellowish,  reddish,  and  blackish-brown.  Often  blood-red  by 
transmitted  light.     Streak  brownish-yellow — ochre-yellow. 


Var. — 1.  In  thin  scale-like  or  tabular  crystals,  usually  attached  by  one  edge.  Such  is  the  ori« 
ginal  Gothite  (PytTliosideriie  or  Bubinglimmer)  of  Siegen. 

2.  In  acicular  or  capillary  (not  flexible)  crystals,  or  slender  prisms,  often  radiately  grouped : 
the  Needle- Ironstone  (Nadeleisensiein).  It  passes  into  (&)  a  variety  with  a  velvety  surface:  the 
Przihramiie  (Sammetblende)  of  Przibram  is  of  this  kind. 

(c)  Onegite  is  acicular  gothite  penetrating  quartz,  like  rutile,  from  an  island  in  L.  Onega,  Russia, 
where  it  was  found  in  loose  stones,  in  ISoO,  by  Mr.  Armstrong,  an  Englishman.  It  has  also 
been  called  Fulloniie,  after  Mr.  Fullon,  a  brother-in-law  of  Mr.  A.,  who  also  possessed  specimens. 

3.  Columnar  or  fibrous. 

4.  Scaly-fibrous,  or  feathery  columnar,  the  lines  consisting  of  more  or  less  distinct  scales,  some- 
what like  plumose  mica ;  the  Lepidoci'ociie  (fr.  Ae-ij,  scale,  and  ^|u.v«-(?,  fiber). 

5.  According  to  Hausmann,  compact  massive,  with  a  flat  conchoidal  fracture,  liver-brown  to' 
blackish-brown  and  rust-brown  color;  and  sometimes  reniform  or  stalactitic. 

6.  Disseminated  microscopic  crystals  of  gothite  are  one  source  of  the  frequent  aveniurine  and 
opalescent  character  of  specimens  of  different  feldspars  (see  p. 

Comp.— 3Fe  H=Sesquioxyd  of  iron  89*9,  water  10*1  =  100.  Analyses:  1-3,  v.  Kobell  (J.  pr.  Ch., 
u  181,  319) ;  4,  Brandos  (Nogg.  deb.  in  Rheinl.  Westph.,  i.  358) ;  5,  0,  v.  Kobell  (1.  c.) ;  7,  Plattner 
(J.  pr.  Ch.,  xix.  103);  8,  Yorke  (Phil.  Mag.,  III.  xxvii.  264): 


3?e 

1.  Eiserfeld,  Goihite  86-35 

2.  H.  Zug,  Lepid.  90-53 
3.'        "           "  85-65 

4.  "  ^'  88-00 

5.  Amberg,  mass.  86*24 

6.  Maryland,   "  86-32 

7.  Chili,  CJuleite  83*5 

8.  Lostwithiel,  crysi.  89*55 


Mn 
0-51 

250 
0  50 


0-16 


H 

11-38 
9-47 
11*50 
10-75 
10-68 
10-80 
10-3 
1007 


Si 

0-85,  Cu  0*90=99*99  Kobell. 
=100  Kobell. 


0-35  =  100  Kobell. 

0-50  =  99-75  Brandos. 

2-f!0,  l»b  1-08=100  KobeU. 

2-88=100  Kobell. 

4-3,  Cu  1-9  =  100  Plattner. 

0-28  =  100-06  Yorke. 


Gothite  from  near  Marquette  gave  G-.  J.  Brush  10*41  H  (Am.  J.  ScL,  II.  xxxvii.  271).  Tho 
4.mberg  mineral  (anal.  5)  has  been  called  stilpnosiderite ;  but  Ullmann,  who  gave  this  name,  found 
tor  his  mineral  the  composition  of  limonite  (q.  v.) 

Pyr.,  etc. — In  the  closed  tube  gives  off  water  and  is  converted  into  red  sesquioxyd  of  iron. 
With  the  fluxes  like  hematite ;  most  varieties  give  a  manganese  reaction,  and  some,  treated  in  the 
forceps  in  O.F.,  after  moistening  in  sulphuric  acid,  impart  a  bluish-green  color  to  the  flame  (phos- 
phoric acid).     Soluble  in  muriatic  acid. 

Obs. — Found  with  the  other  oxyds  of  iron,  especially  hematite  or  limonite.  Occurs  at  Eiserfeld 
near  Siegen,  in  Nassau,  in  lamelliform  and  foliated  crystaUizations  of  a  hyacinth-red  color,  with 
limonite ;  at  Zwickau  in  Saxony ;  Oberkirchen  in  Westerwald,  etc. ;  near  Clifton  in  Gloucester- 
shire, near  Bristol,  England ;  in  Cornwall,  near  Botallack  and  Lostwithiel,  some  of  the  crystals  1-^ 
—  2  in.  long  and  f  in.  across ;  in  Somersetshire,  at  the  Providence  iron  mines. 

In  the  U.  States,  at  the  Jackson  Iron  Mtn.,  near  Marquette,  L.  Superior,  in  lamelliform  crystals  ; 
in  Penn.,  near  Easton,  the  var.  lepidocrocite  with  Umonite  ;  in  California,  at  Burns  Creek,  Mariposa 
Co.,  in  quartz;  in  Oregon,  16  m.  from  Portland. 

Named  G^^^/^^■ia  after  the  poet  philosopher  Gothe;  and  Pyrrhosideriie  from  nvj^po^,,  Jire-red,  and 
aiSrinoi,  iron.  The  name  Onegite  has  priority,  but  it  was  given  -without  a  proper  description,  and  foi 
26  years  the  nature  of  the  mineral  was  unkno-wn. 


205.  MANGANITE.  Manganaise  cristallis^  de  Lisle,  Crist.,  330,  1772,  ill.  101,  1783.  Man. 
ganese  oxyde  metaUoide  H.,  Tr.,  iv.  1801  (with  figs.).  Grau-Braunsteinerz  pt.  Wern,,  1789j 
Earsten^  Tab.,  1800.     Graumanganerz  pt.  Karsten,  Tab.,  1808.     Grau-Braunstein  pt.  Ilausm- 
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Handb.,  288,  1813,  390,  1847.  Gray  Oxyd  of  Manj^ancse  pt.  Prismatoidischcs  Ma„^an-En 
Mohs,  Grundr.,  488,  1824.  Mauganite  Uaid.,  Trans.  R.  Soc.  Edinb.,  1827.  Aoerdcso  ifcad 
Tr.,  ii.  678,  1832.     Newkirkite  Tkom.,  Min.,  i.  509,  1836. 


Orthorhombic. 


/A  7=.99;  40',  0  A  1-1=147^  9^  ;  a  :  ^  :  .-0-G455 


1  :  V^^^v  ?Ie^!^il^^^i''^l)o"^  Pl^^'ie  f  2.     Observed  planes,  0  (iincomrnoi 
vertical,  /,  t-i,  %-i,  ^-2,  ^-f,  t-3,  ^-f,  ^-2  ;  domes,  1-2,  l-Z,  2-z;   octaliedrul 
2,  1-5  ;  1-3,  2-2,  f  2. 


0 


0  A  2-2=127°  46^ 
6>  A  1-3  =  146  9 
6^  A  1-2=144  59 
6>  A  1  =  139  49 
6^  A  2-2  =  128  18 
6^  A  1-2=151  25 


1  Al,  mac,  =  130°  49' 
1  A  1,  brack.,  =  120  54 
1-S  A  1-S,  mac.,  =  lG2  39 
^'-2  A  ^'-2,  mac,  =  134  14 
^'-2  A^-2,  br.,  =  118  48 
i-l  A^-3,  br.,  =  13G  54 


175. 


Twins :  composition-face  1-2.  Cleavage :  i-i  very 
perfect,  I  perfect.  Crystals  longitudinally  striated, 
and  often  grouped  in  bundles.  Also  columnar;  seldom 
granular ;  stalactitic 

H.=4.  G.=4'2— 4-4.  Lustre  submetallic  Color 
dark  steel-gray — iron-black.  Streak  reddish-brown,  sometimes  nearly 
black.  Opaque ;  minute  splinters,  sometimes  brown  by  transmitted  lighi 
Fracture  uneven. 

Oomp.— Mn  H=Sesquioxyd  of  manganese  89-8  {=Mn  625,  0  27-3),  water  10-2  =  100.  Anal- 
yses: 1,  Arfvedson  (Schw.  J.,  xxvi.  262);  2,  Gmeliu  (ib.,  xliL  208);  3,  4,  Turner  (Ediub.  Trans. 
1828);   5,  How  (Phil.  Mag.,  IV.  xxxi.  166): 


West  Gothland 
Ilefeld 


Cheverie 


Mn 

62-86 
62-68 
62-77 


89-92 


0 

27-64 
27-22 
27-13 


l()-08  Arfvedson. 
9-50  Gmelin. 


10  10 

"1010 


86-81 


Turner. 
Turner. 


10-00,  gangue  1*14,  Fe,  ;6a,  loss  2-0.5  How. 


Pyr.,  etc. — In  the  closed  tube  yields  water;  otherwise  like  braunite. 

Obs. — Occurs  in  veins  traversing  porpliyry,  associated  with  caloilo  and  barite,  at  Ilofchi  io 
the  Harz;  Ilmenau  and  Oehrenstock  in  Thuringia  ;  Undenaes  in  Sweden;  Christiansand  in  Nor- 
way; Cornwall,  at  various  places,  occurring  crystallized  at  Botallack  mine.  St.  Just;  CJIiii.Lricn 
and  at  the  Royal  iron  mines;  also  in  Cumberland,  Devonshire,  Somerset;  Aberdeenshire,  Scot- 
land :  near  Ross  and  elsewhere  in  Ireland. 

In  Nova  Scotia,  at  Cheverie,  Hants  Co.,  and  Walton;  also  10  m.  AV.  of  Walton,  where  it  forms 
a  bed  of  conglomerate,  along  with  quartz  pebbles.  In  New  Brunswick,  at  Shepody  mouutain, 
Albert  Co. ;    Tattagouche  R.,  Gloucester  Co. ;   Upham,  King's  Co. ;  and  Dalliousie,  Ri'Stigoucht 

Co.  .  ,.       u 

Newkirkite  of  Thomson,  from  Newkirchen  in  Alsace,  according  to  Lettsom,  is   notluiig  but 

manganite.  ,      e  m 

Alt.— By  loss  of  water  changes  to  pvrolusite,  hausmannite,  or  braunite.  Vanaate  o\  V. 
Phillips,  from  Warwickshu-e,  is  considered  an  altered  manganite,  consisting  largely  of  pyrolusiio 
Breithaupt  observed  a  crystal  with  nearly  the  angles  of  manganite,  givmg  /A  /=80  24  and  sy 
36'.     H.  =  2-5— 3.     G. =4-283— 4-623. 


1 7*'. 
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206.  LIMONITE.  E^'o-i-o?  AtSos  (fr.  Iberia)  Diosc.  Schistus,  Hamatites,  Plin.^  xxxvi.  31 
38.  Haematites  pt,  Blodstan  pt.  [rest  red  hematite],  Wall.,  260,  1747,  Cronst,  178,  1758 
Hematite  pt.,  Fr,  Trl.  Wall.,  469,  1753.  Braun-Eisensteiu  (incl.  Eisenrahm,  Brauner  Glaskopf; 
Wern.,  Bergm,  J.,  383,  1789.  Braimeisenstein  pt.  [rest  Gothite]  Hausm.,  Handb.,  268,  1813. 
Braun-Eiseustein,  Stilpnosiderit,  UUmann,  Ueb.,  146,  305,  148,  313,  1814.  Brown  Iron  Stone 
pt..  Brown  Hematite,  Brown  Ochre,  Jameson,  Min.,  253,  261,  1816.  Limonite  pt.  [rest  Gothite, 
Bog  Ore]  Beud.,  Tr.,  ii.  702,  1832  [not  Limonit  Ilausvi.,  1813  (=Bog  Ore  only)]. 

^^XC^  [yellow  and  brown]  Theophr.  ?Sil  P/m.,  sxxiii.  56.  Ochra  nativa.  Germ.  Berggeel, 
Agric,  466,  1546.  0.  nativa,  Sil,  Berggelb,  Oekergelb,  Gesner,  Eoss.,  J;^,  1565.  Ochriger 
Brauneisenstein  Wern.,  KarsL    Brown  Ochre  pt.,  Yellow  Ochre  pt. 

Minera  Eerri  subaquosa,  Min.  F.  lacustris,  v.  palustris,   Sjoemalm,  Myrmalm,  Wall.,    263 
1747.     Mine  de  fer  hmoueuse  Fr.  Trl.  WalL,  1753.     Ecrrum  limosum,  etc..  Wall,  ii.  25G,  177f 
Raseneisenstein  (iucl.  Morasterz,  Sumpferz,  Wiesenerz)  Wern.,  Bergm.  J.,  383,  1789.     Marsh 
Ore,  Bog  Ore,  Meadow  Ore  pt.,  Kirwan,  Jameson,  etc.    Limonit  (^Raseneisensteiu  or  Bog  Ore) 
Hausm.,  Handb.,  283,  1813  [not  Limonite  of  Beud.,  wh.  incl.  all  hydrous  ox.  of  iron].     Limnit 
Glock.,  Syn.,  62,  1847. 

Usually  in  stalactitic  and  botryoidal  or  mammillary  forms,  having  a 
fibrous  or  subfibrous  structure  ;  also  concretionary,  massive  ;  and  occasion- 
ally earthy. 

H.=:5— 5*5.  G.=:3*6— 4.  Lustre  silky,  often  submetallic ;  sometimes 
dull  and  earthy.  Color  of  surface  of  fracture  various  shades  of  brown, 
commonly  dark,  and  none  bright ;  sometimes  with  a  nearly  black  varnish- 
like exterior ;  when  earthy,  brownish-yellow,  ochre-yellow.  Streak  yel- 
lowish-brown. 

Var. — (1)  Compact.  Submetallic  to  silky  in  lustre;  often  stalactitic,  botryoidal,  etc.  (2) 
Ochreous  or  earthy,  brownish-yellow  to  ochre-yellow,  often  impure  from  the  presence  of  clay, 
sand,  etc.  (3)  Bog  ore.  The  ore  from  marshy  places,  generally  loose  or  porous  in  texture,  often 
petrifying  leaves,  wood,  nuts,  etc.  (4)  Brown  clay-ironstone,  in  compact  masses,  often  in  concre- 
tionary nodules,  having  a  brownish-yellow  streak,  and  thus  distinguishable  from  the  clay-iron- 
stone of  tlie  species  hematite  and  siderite  ;  it  is  sometimes  (a)  pisolitic,  or  an  aggregation  of  con- 
cretions of  the  size  of  small  peas  (Bohnerz  Germ.);  or  (&)  oolitic. 

Only  part  of  stalactitic  limonite,  brown  or  yellow  ochre,  bog  ore,  and  cl ay-iron s-tone  belong  here, 
the  water  present  sometimes  much  exceeding  that  of  limonite,  so  as  to  make  them  of  the  species 
xanihosiderile  or  limniie.  But  since  in  the  determinations  of  the  water  analysts  have  not  always 
separately  estimated  the  organic  ingredients,  it  is  at  present  impossible  to  refer  the  analyses  in 
all  cases  to  their  true  places. 

Kaliphite  of  Ivauoff  is  a  mixture  of  limonite,  oxyd  of  manganese,  silicate  of  zinc  and  lime, 
from  Hungary. 

Comp. — Fe^  H^=Sesquioxyd  of  iron  85*6,  water  14*4=100.  Li  the  bog  ores  and  ochres,  sand, 
clay,  phosphates,  oxyds  of  manganese,  and  humic  or  other  acids  of  organic  origin  are  very  common 
impurities. 

Analyses:  1,  Ullmann  (Ueb.,  314,  1814);  2,  3,  v.  Kobell  (J.  pr.  Ch.,  i.  181,  319);  4,  Beck  (Min. 
N.  y.,  33);  5,  Amelung  (Ramm.  Min.  Ch.,  149);  C),  Schonberg  (J.  pr.  Ch.,  xix.,  107);  7,  C.  Berge- 
mann  (Verb.  nat.  Ver.  Bonn,  xvi.  127) ;  8,  Litton  (Rep.  G.  Mo.,  1855);  9,  C.  S.  Rodman  (priv.  con- 
trib.);  10-13,  6chenck  (Ann.  Ch.  Pharm.,  xc.  123)  : 

IPe 

1.  Westerwald,  Stilpn.  80*50 

2.  VQvm,  fibrous  83-38 

3.  Siege n,  pitchy  82-87 

4.  Amenia,  N".  Y.,  stalact.  Urn.  82-90 

5.  Rubelund,  Harz  86*7  7 

6.  Horhausen  82-27 

7.  "  G.=3*908         82-H3 

8.  Buffalo,  Mo.  84-80 

9.  Salisbury,  Ct.  Sl-13 


Mn 

ir. 

tr. 
tr. 


2-35 


0-60 


H 
16-00 
15*01 
13-46 
13-50 
13*23 
13*26 
12*33 
11*62 
13-81 


Si 

2-25 
1-61 
0-67 
3*60'' 

4*50 
2-27 
2-88 
3-68 


=  98-75  UUmann. 

=100  Kob. 

3*00,  Cu,  C air.  =  100  Kob. 

=100  Beck. 

=  100  Amelung. 

=  100*03  Schonberg. 

=  99*58  Bergemanu. 

,  Al  0-64  S  0-1 2  =  100-06  Litton 

ir.,  ^1  -93,  Co,  Ca,  S  tr.  =  100'15  B 


With  alumina. 


HYDROUS   0X:iT)8. 
3Pe         n        Si        Xl 


n:^ 


10.  Dist,  ofKandern,^2-^oZi/ic  11-71  8-23  13-00  (;-7l,  6a  0'G0=100-25  Schcnck 

^1-         "              ''  "^S-Sl  12-99     5-80  (^8G=101-liJSch(Mick. 

12.  68-70  11-53  11-80  7-47  =  9«.-50  Sohc«nck. 

13-  •^0-46  11-12   13-()4  5-88=  100-50  Scl.enrk. 


A  concretionary  ore  from  Staatswald  Ilardt,  Wurtomberg,  afrordcd  A.  Miillor  (J  pr  Ch  Ivii 
124)  0-05  p.  c.  of  chromic  acid,  and  0-03  of  vanadic ;  and  traces  of  titanium,  sulphuV  and  arsenic 
have  been  found  in  others.  ' 

The  organic  acids  sometimes  amount  to  12— 15  p.  c,  as  in  the  followiu^  -ITS  Hunt  (Ri^n 
a.  Can.,  513.  1803);  2,  3,  Wiegmann  (Preischr.  Torfes,  75,  76,  1837j;        **•'••  ^'^t^ 


3Pe  Mn  rr  Si          ^  Humic  acid. 

1.  Poiute  du  Lac,  Oc^ire      ,     59-10  21-14  1-15  15i)],  sand  3-Gm=100  Hunt 

2.  Braunschweig,  ^0^  ore  Fe  66  13  7  14=100  Wicmanu 

3.  "  "        "    68-5  1-5  10-5 7-0       12-5  =  100  Wregmann. 

The  ochre  analyzed  by  Hunt  was  from  a  bed  in  the  soil  having  an  extent  of  many  acres ;  the 
color  light  brownish-yellow.  It  may  be  a  mixture  of  liniouito  and  a  hydrous  species  containing 
oxyd  of  iron  combined  with  organic  acids.  Hunt  suggests  that  it  should  be  made  a  diKlinct  r-ix;. 
cies;  and  when  the  exact  nature  of  the  organic  acids  is  determined,  tliis  may  properly  be  douo. 

In  other  analyses  of  bog  ores  from  Vaudreuil  and  other  places  in  Canada,  Hunt  found  10-50  to 
23-65  p.  c.  of  water  and  organic  acids,  but  the  proportion  of  the  two  was  not  determined.  For 
other  so-called  limonite,  bog  ores,  and  ochres,  see  Xantuosiderite  and  Limnite. 

Pyr.,  etc. — Like  gothite.  Some  varieties  give  a  skeleton  of  siHca  when  fused  with  salt  of 
phosphorus,  and  leave  a  siliceous  residue  when  attacked  by  acids. 

Obs. — Limonite  occurs  in  secondary  or  more  recent  deposits,  in  beds  associated  at  times  with 
barite,  siderite,  calcite,  aragonite,  and  quartz;  and  often  with  ores  of  manganese ;  also  ns  a  modern 
marsh  deposit. 

It  is  in  all  cases  a  result  of  the  alteration  of  other  ores,  through  exposure  to  moisture,  air,  and 
carbonic  or  organic  acids ;  and  is  derived  largely  from  the  change  of  pyrite,  siderit'",  magnetite, 
and  various  mineral  species  (such  as  mica,  augito,  hornblende,  etc.),  which  contain  iron  in  tho 
protoxyd  state.  It  consequently  occupies,  as  a  bog  ore,  marshy  places,  over  most  countries  of  the 
globe,  into  which  it  has  been  borne  by  streamlets  from  the  hills  around;  and  iuthemorecompan 
form  it  occurs  in  stalactites  as  well  as  in  tuberose  and  other  concretionary  forms,  frequently  mak- 
ing beds  in  the  rocks  which  contain  the  minerals  that  have  been  altered  into  it.  In  moist  places 
where  a  sluggish  streamlet  flows  into  a  marsh  or  pool,  a  rust-yellow  or  brownish-yellow  dti  : 
often  covers  the  bottom,  and  an  iridescent  film  the  surface  of  the  water  :  the  deposit  is  a  gro'. 
bed  of  bog  ore.  The  iron  is  transported  in  solution  as  a  protoxyd  carbonate  in  carbonated  wat«  rs, 
a  sulphate,  or  as  a  salt  of  an  organic  acid.  The  Hinonite  beds  of  the  Green  .Mountain  region  w.-rt 
shown  by  Percival  (Rep.  G.  Conn.,  132.  Am.  J.  Sci.,  II.  ii.  268)  to  be  altered  beds  of  pyritillrous 
micaceous  and  argillaceous  schist;  and  the  same  is  held  by  Lesley  as  true  also  of  tiic  oilier  l«o.is 
of  the  Atlantic  border,  from  New  England  and  New  York,  through  Pennsylvania  (.Mt.  Alto  region 
and  others),  to  Tennessee  and  Alabama  (Proc.  Am.  Ac.  Philad.,  46^,  18';4,  Am.  J.  Sci.,  II.  xl.  Il9». 

Abundant  in  the  United  States.  A  few  only  of  its  localities  are  here  mentioned  ;  reference  may 
be  made  to  the  various  geological  reports  for  complete  lists.  Extensive  beds  exist  at  Salisbury 
and  Kent,  Conn.,  also  in  the  neighboring  towns  of  Beekman,  Fishkill.  Dover,  and  Amenia,  N.  Y., 
and  in  a  similar  situation  north;  at  Richmond  and  Lenox,  .Mass. ;  at  Hinsdale  as  the  cement  in  a 
conglomerate  quartz  rock  ;  in  Vermont,  at  Bennington,  Monkton,  Pittsford,  Putney,  aixl  RipUm. 

Limonite  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  from  tlio  purer  vanoties,  ob- 
tained by  smelting  with  charcoal,  is  of  superior  quality.  That  yielded  by  bog  ore  is  what  is 
termed  cold  short,  owing  to  the  phosphorus  present,  and  cannot  therefore  be  employed  in  tho  nL-in- 
ufacture  of  wire,  or  even  of  sheet  iron,  but  is  valuable  for  casting.  The  hard  and  coinpjict 
nodular  varieties  are  employed  iu  polishing  metallic  buttons,  eta 

Named  Limonite  from  An/,'^  ,  jneadoio.  Ullmanii's  name,  SUlpnosid^riU,  from  ar.Xr.s,  shmtng, 
has  priority;  but  tho  ore  is  characteristically  not  a  shining  ore,  although  sometimes  with  a  lus- 
trous, varnish-like  exterior.  The  name  liniomte  was  tlrst  appropriated  cspoeially  to  tho  t>og  orei 
by  Hausmann  in  1813.  But  most  bog  ores  are  of  the  above  .species,  and  Beudant,  recognising 
this,  in  1832  used  limonite  for  the  bog  as  well  as  other  Hmonitc. 

Alt.— By  deoxydation  through  organic  matter,  if  carbonic  acid  is  present,  may  lorm  siacnw 
{te  0).  By  losing  water  becomes  hematite  (Fc).  Hematite  occurs  as  psoudoiuorphs  alW 
limonito.     This  species  forms  numerous  pseudomorphs  of  other  spocios. 
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207.  XANTHOSIDERITE.  Gelbeisenstein  (fr.  Goslar)  Ea^..9m.,  Handb.,  2*79,  1813.  Xan 
thosiderit  (fr.  Ilmenau)  E.  E,  Schmid,  Fogg.,  Ixxxiv.  495,  1851.  Yellow  Ochre  pt.  Bog 
Ore  pt. 

In  fine  needles  or  fibres,  stellate  and  concentric.     Also  as  an  ochre. 

H.=:2*5  when  in  needles.  Lustre  silky  or  greasy;  also  pitch-like  ;  also 
earthy.  Color  in  needles  golden-yellowish,  brown  to  brownish-red  ;  as  an 
ochre,  yellow  of  difi'erent  shades,  more  or  less  brown,  sometimes  reddish. 
Streak  ochre-yellow. 

Comp.— 3Pe  H^=Sesqmoxyd  of  iron  81*6,  water  18*4=100.  Analyses:  1,  Hausmann  (G-ilb. 
Ann.,  V.  21,  1811);  2,  3,  Schmid  (1.  c.) ;  4,  Murray  (Ramm.  Min.  Ch.,  150);  5,  Haughton  (PhU 
Maff.,  IV.  xxxii.  220) : 

3Fe  Mn  XI  fi  Si 

1.  Goslar,  Harz  69-00  2-50         16-39        4-00,  Fe  S  8-05=99-84  Hausm. 

2.  Ilmenau,  2/eKow;  *  74-96  1*82         1-32         15-67         2-51  =96-28  Schmid. 

3.  "         brown  »  75*00  1-33         1*51         14-10         5*02  =  96-96  Schmid. 

4.  Hiittenrode,  &rotyn  81*41  17-96         0-17,  C  0-46=100  Murray. 

6.  Kilbride,  Ireland.  77-15  ir.  20*43         0-30,  ^  1-60  =  9948  Haughton 

»  Loss  due  to  undetermined  lime,  magnesia,  alkalies,  antimony,  lead,  and  bismuth,  present  as  impurities. 

Haughton  found  no  organic  matter,  protoxyd  of  iron,  or  sulphur  in  his  analyses.  Half  the 
water  in  Hausmann's  analysis  must  have  belonged  to  the  sulphate  of  iron,  or  else  the  mineral 
analyzed  by  him  could  not  have  corresponded  to  the  formula  given. 

Pyr.,  etc. — Like  those  of  limonite. 

Obs. — Associated  with  manganese  ores  at  Ilmenau,  in  silky  needles,  etc. ;  as  an  ochre  near 
Goslar,  Bruchberg,  Elbingerode  in  the  Harz;  as  a  pitchy  ore  at  Kilbride,  Wicklow  Co.,  Ireland, 
along  with  limonite  and  psilomelane. 

Several  analyses  of  bog  ore  apparently  accord  with  those  of  xanthosiderite.  But  the  amount 
of  water  given  actually  includes  whatever  was  driven  off  on  ignition,  and  no  examination  was 
made  for  organic  acids.     See  under  Limonite. 

Artif. — The  hydrate,  3Pe  H^,  is  formed  when  oxyd  of  iron  is  precipitated  from  hot  solutions  of 
its  salts ;  and,  according  to  Gmelin,  also  from  cold  solutions. 

208.  BEAUXITE.  Alumine  hydratee  de  Beaux  Berthier,  Ann.  d.  M.,  vi.  531,  1821.  Beauxite 
Dufr.,  Min.  (ii.  347),  iii.  799,  1847.  Bauxite  Deville,  Ann.  Ch.  Phys.,  IIL  1x1.  309,  1861.  Wochei- 
nite  A.  Flechner,  ZS.  G-.,  xviii.  181,  1866,  Jahrb.  G.  Reichs.,  1866. 

In  round  concretionary  disseminated  grains.  Also  massive  oolitic  ;  and 
earthy,  clay-like. 

G.  =  2*551,  fr.  Wochein,  v.  Lill.  Color  whitish,  grayish,  to  ochre-yellow, 
brown,  and  red. 

Var. — 1.  In  concretionary  grains,  or  oolitic;  beauxite.  2.  Clay-like,  wocheinite;  the  purer  kind 
grayish,  clay-like,  containing  very  little  oxyd  of  iron ;  also  red  from  the  oxyd  of  iron  present. 

Comp. — (^1,  Fe)  H'^;  with  ^1 :  I?e=3  :  1,=  Alumina  50*4,  sesquioxyd  of  iron  26-1,  water  23*5 
=  100;  without  Fe,=^l  74-1,  water  25-9=100.  Berthier  considered  the  iron  an  impuritv. 
Analyses:  1,  Berthier  (1.  c);  2,  DeviUe  (Ann.  Ch.  Phys.,  IIL  Ixi.  309);  3,  Berthier  (L  e.,  v.  133, 
1820);  4,  V.  Lill  (Jahrb.  G.  Reichs ,  Verli.  1866,  11): 

Si  Xl      J'e        fi  Ca  Mg 

a.  Beaux  520     27*6     20-4     =100  Berthier. 

2.      "  55*4  44-6  =100  Deville. 

S.Senegal  2-0  40-0     33-60  24-7      ,  €r  ^r,  =  l()0*3  Berthier. 

4,  Wochein        6-29  6424  2-40     25*74  0*85  0*38,  S  020,  iP  0*46,  K,  Na,  Li  <r.=100-56  Lill. 

In  the  last,  which  has  been  called  wocheinite  (although  at  first  referred  to  beauxite),  if  the  6-29 
Si  are  present  in  the  condition  of  kaolinite,  and  this  and  the  other  ingredients  are  rejected  as 
impurities,  the  remainder  corresponds  approximately  to  ^l  H^     But  if  the  Si  is  in  the  conditior 
of  allophane,  it  will  require  13  p.  c.  of  the  water,  and  the  wocheinite  remaining  would  hi   essec 
tially  identical  with  diaspore.     A  red  variety  from  Wochein  contained  8*8  Pe  and  58-02  AL 
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The  following  aro  analyses  by  Devillo  (1.  c.)  of  what  he  regards  as  impure  eariotlos  of  bcauxito 
all  but  one  of  which  contain  only  water  enough  for  a  spccicft  of  the  diaspore  gronn : 


Si 

'M 

^e 

n 

Ti 

CaC 

1. 

Beaux,  white 

21-7 

58-1 

3  0 

[140] 

.S-2 

<r.  =  100 

2. 

Revest,  bnh.-red 

2-8 

57-6 

25-3 

10-8 

31 

0-4=100 

3. 

Allauch,  oolitic 

4-8 

55-4 

24-8 

1 1  •(•. 

3-2 

0-2  =  100 

4. 

Beaux 



30-3 

34  9 

22-1 



12-7  =  100 

5. 

Calabria 

2-0 

33-2 

[48-8] 

8-G 

10 

,  corundum  5  8= 

=  100. 

Obs,— From  Beaux  (sometimes  spelt  Baux),  near  Aries,  France,  disseminated  in  grains  ii 
compact  limestone,  and  also  oolitic;  also  at  Revest,  near  Toulon,  brown  to  dark-red,  and  mafsive, 
regarded  as  an  iron  ore ;  at  Allauch,  Dept.  of  Var,  France,  massive,  oolitic,  with  a  kiso  of  like 
nature,  cemented  by  some  carbonate  of  lime,  the  most  common  variety  ;  at  Hiigcl,  in  the  Commune 
of  Beaux,  a  hard  and  firm  variety;  at  Calabre,  massive.  The  wocheinite  occurs  in  Styria,  between 
Feistritz  and  Lake  Wochein,  in  a  deposit  12  feet  thick,  the  junction  of  the  Trias  au<l  Jurassic 
formations,  part  of  it  red  from  the  presence  of  oxyd  of  iron.  The  purest  beaUxite  is  used  for  tho 
manufacture  of  aluminum,  and  is  called  aluminiLm  ore. 

209.   ELIASITE.     Uranisches  Pittin-Erz,  Pittinus  inferior,  Breith.,  Ilandb..  901,  1847.     Eliasit 
Haid.,  Jahrb.  G.  Reichs.,  iii.  No.  4,  124,  1852.     Pittinit  Ilerm.,  J.  pr.  Ch.,  Ixxvi.  322,  1859. 

In  amoi*plions  masses,  more  or  less  resin-like  in  aspect,  or  like  ffuni. 

H. =3*5— 4*5.  G.=4:'0  — 5'0.  Lustre  greasy  or  resinous.  Color  dull; 
reddish-brown,  with  thin  edges  hyacinth-red ;  also  black.  Streak  wax- 
yellow  to  orange;  of  the  black  var.,  olive-green.  ISubtranslucent  to 
opaque.     Fracture  somewhat  uneven,  slightly  conclioidal. 

Var.— 1.  Eliasite.  Somewhat  resin-like  in  aspect ;  G.=4-087 — 4-237,  v.  Zepharovich.  Color 
dull  reddish-brown. 

2.  Ptttinite.   Color  black  ;  streak  olive-green;  lustre  greasy  submetallic ;  G.=4'8 — 5-0,  Breith.; 

616,  Herm.  •    «    ••      v 

Comp.— JJ  H',  with  opal  silica  and  other  impurities.  0  ratio  for  R,  «,  Si,  II,  as  deduced  by 
Hermann,  in  eliasite,  2  :  24  :  5  :  18  ;  in  piitiniie,  2  :  24  :  5  :  16.  These  numbers  correspond  very 
nearly  to  the  above  formula,  and  make  the  species  analogous  to  xanthosiderite. 

Analyses:  1,  F.  Ragsky  (Pogg.,  IV.  Ergicnz.,  348,  1853);  2,  Hermann  (J.  pr.  Ch.,  lixvL  326): 

^        3Pe      Oa      Mg      J»b        Si        1^        it 

1.  Eliasite      61-33     6*63     3-09     2-20     4-62     5-13     0  84     10-68,  Xl  1-17,  to  1'09,  C  2T)2,  As  tr. 

=  U9  30  Ragsky. 

2.  Pitiinite     6845     4-54     2-26     0-55     2-51     5-00     tr.       10-06,  Bi  2-67,  insol.  3-20  =  99-24  IL 
The  carbonic  acid  in  anal  1  may  be  combined  with  Hme  and  part  of  the  magnesiii,  making  5-7 

p.  c.  of  impurity. 

Pyr.,  etc.— Nearly  as  for  gummiie.     Eliasite  is  soluble  in  muriatic  acid.  ,  ,      .        .,  , 

Ohs.— Eliasite  is  from  the  Elias  mine,  Joachimsthal,  where  it  occurs  with  fluor,  dolomite,  pitcli- 

blende,  etc  ;  and  pittinite,  from  Joachimsthal.    This  species  may  not  bo  distinct  from  gummito. 


210.  BRUCITE.  Native  Magnesia  (fr.  N.  Jersey)  A.  B,-uce,  Bruce's  Min.  J.,  i.  2rt.  1814  (^th 
anal.).  Hydrate  of  Magnesia  A.  Aikin,  Min.,  236,  1815,  Cleaveland,  Min.,  429,  18-2'^  f.  HaU, 
Cat.  Min,  28,  1824,  5.  Pobinson.  Cat.  Amer.  Min,  166,  1825.  Brucite,  ou  Hydrate  do  magnes.o, 
Bend.,  Tr.,  838  (Index),  1824.  Talk-IIydrat,  Magnesia-Hydrat,  Ger,n,  Monoklinoe.ln«^c. 
Magnesiahydrat  oder  Texalith  (fr.  Texas.  Pa.)  Eerm.,  J.  pr.  Ch.,  IxxxiL  368  1861.  A.nmnlm8 
(fr.  Hoboken)  J.  Fierce,  Am.  J.  Sci,  i.  54,  1818=:Amianthoid  Magnosite,  Nemahte,  r^uUaU. 
ib.,  iv.  18,  1821=:Brucite  (Talk-hydrat,  "hierher  zu  gehorcn  schcint"),  L<JoriA.,  Uandb.,  i45,  i^.b 
J.  D.  Whitney,  J.  Soc  N.  H.,  Boston,  36,  1849  (with  anal.). 

Ehombohedral.     Ji  A  i?=82°  2W,  0  A  72=110°  39i' !  «=l/'20-8^n'-^ 
eenberg.     Observed  planes:    0;    B,  2/?,    — lA,  -i'h  -1"'       « 
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(9A2i?=rl05°53f' 


2  ,  6^  A  ^  ^=149°  39i\  6>  A  4  R=9S°  6^  6^  A  -J  ^=112=^  8'. 
Crystals  often  broad  tabular.    Cleavage  :  basal,  eminent,  folia 
easily  separable,  nearly  as  in  gypsum.      Usually  foliated  massive.      Also 
fibrous,  fibres  separable  and  elastic. 


Hessenberg 
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177 


Low's  mine,  Texas. 


Wood's  mine,  Texas. 


H.=2-5.  G.  — 2-35,  Haidinger ;  240— 246  fr.  Wermland,  Tgelstrom  ; 
2*376,  fr.  Orenburg,  Beck  ;  244,  nemalite,  Nuttall.  Lustre  pearly  on  a 
cleavage-face,  elsewhere  between  waxy  and  vitreous ;  the  fibrous  silky.  Color 
white,  inclining  to  gray,  blue,  or  green.  Streak  white.  Translucent 
— subtranslucent.     Sectile.     Thin  laminse  flexible. 


Var. — 1 .  Foliated.     2.  Fibrous ;  called  nemalite. 

Comp.— Mg  H— Magnesia  68-97,  water  31'03  =  100.  Analyses:  1,  Bruce  (Bruce's  J.,  i.  26) ; 
2,  Fyfe;  3,  Stroraeyer  (Unters.,  4h7);  4,  Wurtz  (This  Min.,  682,  1850);  5,  Fyfe  (Ed.  N.  Phil. 
J,,  viii.  352) ;  6,  Thomson  (Min.,  i.  157) ;  7,  Stroraeyer  (1.  c.) ;  8,  Hermann  (J.  pr.  Ch.,  Lxxxii.  368) ; 
9,  Smith  &  Brush  (A.m.  J.  Sci.,  ii.  xv.  214);  10,  Beck  (Verh.  Min.  St.  Pet.,  1862,  87);  11,  Igel- 
Strom  (Ak.  H.  Stockh.,  1858,  187) ;  12,  J.  J).  Whitney  (J.  Soc.  N.  H.,  Bost.,  vi.  36,  1849) ;  13,  Wurtz 

284): 

Ca 


(L 

c);  14,  Eammelsberg  (Po 

SS- 

,  Ixxx. 

iig 

1.  Hoboken 

70 

2.        " 

68-57 

3.        " 

68-35 

4. 

69-11 

5.  Swinaness 

69-75 

6.         " 

67-98 

7.        " 

66-67 

8.  Wood's  mine. 

Texas, 

68-87 

9.  Low's  mine 

(( 

66-30 

10.  Orenburg 

(1) 

67-24 

11.  Wermland 

(^) 

6804 

12.  Hoboken,  Nemalite 

62-89 

13. 

(( 

66-05 

14.         " 

(( 

64-86 

Fe       Mn 


C 


0-12 
0-47 


0-64 


•=100  Bruce. 


1-57 


1-18 

0-50 
2-03 
3-59 
4-65 
5-63 
4-05 


1-57 
0-80 
ir. 


H 

30 

31-43 

30-90 

30-42 

30-25 

30-96 

0-19  30-39 

30-33 

[31-93] 

30-29 

28-66 

28-36 

30-13 

29-48,  Si  0-27=98-65  Ramm. 


=100  Fyfe. 

=100  Stromeyer. 

=100  Wurtz. 

=  100  Fyfe. 

=100-51  Thomson. 

=100  Stromeyer. 

=100  Hermann. 

1-27  =  100  S  &B. 
0-62  =  99-98  Beck. 

=  190-29  Igelstrom. 

4-10  =  100  Whitney. 
=  101-81  Wurtz. 


Pyr.,  etc. — In  the  closed  tube  gives  off  water,  becoming  opaque  and  friable,  sometimes  turning 
gray  to  brown.  B.B.  infusible,  glows  with  a  bright  light,  and  the  ignited  mineral  reacts  alkaline 
to  test  paper.  With  cobalt  solution  gives  the  violet-red  color  of  magnesia.  The  pure  mineral  is 
soluble  in  acids  without  effervescence. 

Obs. — Brucite  accompanies  other  magnesian  minerals  in  serpentine,  and  has  also  been  found  in 
limestone.  Occurs  in  considerable  veins  traversing  serpentine,  at  Swinaness  in  Unst,  one  of  the 
Shetland  Isles,  where  it  is  sometimes  found  in  regular  crystals ;  at  Pyschmiusk  in  the  Urals  ;  at 
Goujot  in  France  ;  near  Fihpstadt  in  Wermland,  in  Sweden,  in  roundish  masses  in  limestone.  It 
occurs  at  Hoboken,  N.  J.,  opposite  the  city  of  New  York,  in  seams  in  serpentine ;  in  Richmond 
Co.,  N.  Y, ;  on  the  peninsula  east  of  New  Rochelle,  Westchester  Co.,  N.  Y. ;  at  Wood's  mine, 
Texas,  Pa.,  in  large  plates  or  masses,  and  often  crystallizations  several  inches  across ;  at  Low's 
mine,  with  hydromagnesite. 

The  angles  and  f.  177  given  above  are  from  Texas  crystals,  as  measured  by  Hessenberg  (Min. 
Not.,  iv.  42).  Gr.  Rose  obtained  from  the  same,  OAi?=120',  0/\^B=\4r  40'-15O°  51', 
2?A— ^7?=90°.  The  author  gave  the  following  measurements  of  a  minute  crystal  from  Lq-w's 
mine  (f.  176)  in  bis  last  edit. :    OAi?=119°-119°  55°,  OA2i?=105°  30',  i?Ai?  (by  calc.)=82°  15' 
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The  fibrous  variety  (nemalite)  occurs  at  Hoboken,  and  Xettes  in  tho  Vosgea 
Named  after  A.  Bruce,  an  early  American  niin.'ralojrist,  who  first  described  the  species 
Alt.— Becomes  white,  pulverulent,  and  carbonated  on  exposure,  and  also  crystallized  fHjnstitut 
ing  then  the  mmeral  hydromagnesite  ;  the  latter  is  sometimes  in  pseudomoruhous  crystals  uftef 
brucite.  •' 

211.  PYROOHROITE.     Pyrochroit  L.  J.  Igelstrom,  Pogg.,  cixii.  181,  1864,  CEfv.  Ak.  Stockh^ 

1864,  205,  1865. 

Foliated,  like  bnicite. 

H.=2-5.  Lustre  pearly.  Color  white;  but  changing  on  exposure  to  bronze, 
and  then  to  black.  In  thin  pieces  transparent,  and  having  a  flesh-red 
color  by  transmitted  candle-light. 

Comp.— Mnit,  or  (Mn,  Mg)  fi.  Mn  fi=Protoxyd  of  manganese  79*8,  water  20-2=100.  Analy. 
«is :  Igelstrom  (L  c.) : 


Mn  •76-40 


Mg  3-14 


Ca  1-27 


i'e  0-01 


It  15-35 


C  [3-834] 

Pyr.,  etc. — In  a  matrass  a  small  piece  becomes  at  surface  verdigris-green,  then  dirty  green, 
and  finally  brownish-black.  Yields  water.  B.B.  reactions  of  manganese.  In  muriatic  acid  forms 
easily  a  clear  colorless  solution. 

Obs, — Occurs  in  veins  1  to  2  lines  broad  in  magneiite  at  Paisberg  in  Filipstadt,  Sweden. 

Kenngott  refers  here  (Jahrb.  Min.,  1866,  440)  a  mineral  which  Wiser  had  announced  as  a  hy- 
drous carbonate  of  manganese  (Wasserhaltiges  Kohlensaures  Mangan),  and  which  Haidin-'r 
(Handb.,  493,  1845)  named  Wiseriie.  It  is  described  as  yellowish-white  to  gray  in  color,  p< -iriy 
to  silky  in  lustre,  fibrous  in  structure,  and  as  coming  from  Gonzen  near  Sarganz,  the  Canton  ol'  St. 
Gall,  in  Switzerland,  where  it  is  found  in  seams  in  a  granulitic  hausmannite,  with  rhodochrosiu-. 
Even  if  identical  with  pyrochroite  in  composition,  it  was  so  imperfectly  and  incorrectly  de.scribed 
that  Igelstrom's  name  should  stand  for  the  species. 

212.  GIBBSITE.  Wavellite  (fr.  Richmond)  C.  Dewey,  Am.  J.  Sci.,  ii.  249,  1820 —Water  and 
Alumina,  id.,  ib ,  iii.  239,  1821.  Gibbsite  J.  Torrey,  N.  Y.  Med.  Phys.  J.,  i.  No.  1,  68,  April 
1822.  HydrargiUite,  Gibbsite  of  Torrey,  Cleavel,  224,  782,  1822.  HydrargUlite  (fr.  Ural) 
G.  Rose,  Pogg.,  xlviii.  564,  1839. 

Hexagonal,  Koksch.  ;  monoclinic,  Descl.  In  small  hexagonal  crystjils 
with  replaced  lateral  edges.  0  A  ^=92°  28',  6^  A|7?=97°  22',  OA-iI^= 
'''"'""""'     '       Planes  vertically  striate.     Cleavao^e:  basal  or   0  emi- 
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55',  Koksch. 


nent.  Occasionally  in  lamello-radiate  spheroidal  concretions.  Usually 
stalactitic,  or  small  mammillary  and  incrusting,  with  smooth  surtace,  and 
often  a  faint  fibrous  structure  within. 

II.  =  2-5— 3-5.  G.  =  2-3— 24;  2*385,  fr.  Eichmond,  B.  Silliman,  Jr.; 
2-287,  Ural,  Hermann.  Color  white,  grayish,  greenish,  or  reddish-wliite; 
also  reddish-yellow  when  impure.  Lustre  of  0  pearly ;  of  other  faces 
vitreous  ;  of  surface  of  stalactites  faint.  Translucent ;  sometimes  transpa- 
rent in  crystals.     A  strong  argillaceous  odor  when  breathed  on.     Tough. 

Var.— 1.  In  crystals  ;  the  original  M/-ar^i«t<5.     2.  Stalactitic;  gibbsite.  „      .     „  „    o-,,- 
Comp.-^lH^=r Alumina  65-6,  water  344=100.     Analyses:   1,  Torrey  (I  cj;  2,  B.  Sdhman, 
Jr.  (Am.  J.  Sci.,  II.  vii.  411);  3,  4,  Smith  &  Brush  (Am.  J.  Sci.,  II.  xvi.  51,  1853);  5.  Hermnnn 
(J.  pr.  Ch.,  xl.  11);  6,  v  KobeU(J.  pr.  Ch.,  xli.,  and  1.  491);  7,  v.  Ilauer (Jahrb.  G.  Rc.cl»9..  .v,  nn.K- 

Si        1> 
=995  Torrey. 

0  59,  insol.  ri6=  100-27  SillimML 
l-:^3      0-57  =  100  S.  A  B. 

1  09       tr.   =99-30  a  A  R 

1  43=100  lUrniaiL'i. 

=  1 00  KobclL 

tr.  =100  Ilauer. 

1% 


*1 

Fe 

Mg 

n 

1. 

Richmond,  Gibbs. 

64-8 

34-7 

2. 

t(               <( 

(^ 

64- 1 9 

0-30 

34-23 

8. 

i(               i( 

64-24 

tr. 

0-10 

33-76 

4. 

II               it 

63-48 

tr. 

005 

34-68 

6. 

Ural,  Hydrarg. 

6403 

34-54 

6. 

Villa  Rica,  " 

65-6 

— ■- 

."4  4 

1. 

i(             a 

64-36 

35  66 
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Dewey  found  (L  c.)  33-36  p,  c.  of  water,  with  *'  little  besides  alumine  left." 

Hermann  states  (J.  pr.  Ch.,  xl.  32,  xlii.  1)  that  a  " gibbsite  "  from  Richmond,  Mass,  afforded 
him  1^  37-62,  ^1  26-66,  H  35-72  =  100.  But  the  true  gibbsite  has  since  been  analyzed  anew  by 
Siliiman,  Jr.,  and  by  Smith  &  Brush,  without  finding  more  than  a  trace  of  phosphoric  acid,  sustain- 
ing the  original  analysis  of  Torrey.  This  at  least  is  certain,  that  gibbsite  is  a  hydrate,  and  if  a 
phosphate  occurs  also  at  Richmond,  that  phosphate  is  not  gibbsite.  Rose's  hydrargillite  (found 
crystallized  in  the  Urals)  is  identical  in  composition  with  gibbsite. 

Pyr.,  etc. — In  the  closed  tube  becomes  white  and  opaque,  and  yields  water.  B.B.  infusible, 
whitens,  and  does  not  impart  a  green  color  to  the  flame.  "With  cobalt  solution  gives  a  deep-blue 
color.     Soluble  in  concentrated  sulphuric  acid. 

Obs. — The  crystallized  gibbsite  was  discovered  by  Lissenko  in  the  Schischimskian  mountains 
near  Slatoust  in  the  Ural ;  it  occurs,  according  to  Kokscharof,  in  cavities  in  a  talcose  schist  con* 
taining  much  magnetite.  The  larger  crystals  were  1  to  2  in.  long.  With  corundum  at  Gumuch- 
dagh,  Asia  Minor;  also  on  corundum  at  Unionville,  Pa.;  in  Brazil,  resembling  wavellite.  The 
stalactitic  occurs  at  Richmond.  Mass.,  in  a  bed  of  limonite ;  also  at  Lenox,  Mass. ;  at  the  Clove 
mine,  Union  Vale,  Duchess  Co.,  N.  Y.,  on  limonite ;  in  Orange  Co.,  N.  Y. 

Named  after  Col.  George  Gibbs,  the  original  owner  (after  extensive  foreign  travel)  of  the  large 
Gibbs'  cabinet  of  Yale  College.  Cleaveland  calls  the  Richmond  mineral  hydrargillite  on  p.  224  of 
his  mineralogy,  but  on  p.  7o2  adopts  Torrey's  name  gibbsite. 

Kokscharof  states  that  the  Ural  crystals  are  optically  uniaxial,  and  hence  rhombohedral  (Bull 
A.C.  St.  Pet.,  V.  372) ;  Descloizeaux  that  they  are  optically  monoclinic  (C.  R.,  Ixii.  987). 

213.  LIMNITEj.    Limonite  pt.    Yellow  Ochre  pt.    Bog  Ore  pt.    Brown  Iron  Ore  (Brauneisen- 
stein)  pt.     Quellerz  Herm.,  J.  pr.  Ch.,  xxvii.  53. 

Massive.  In  stalactites  or  tuberose,  resembling  limonite.  Also  as  an 
earthy  yellow  ochre. 

H.,  Gr.,  and  other  physical  characters  same  nearly  as  for  limonite.  The 
darker  colored  kinds  usually  more  yellowish-brown,  the  lighter  rust-yellow. 

Var. — 1.  Suljmetallic  or  pitch-like  in  lustre,  brownish-black  in  color.     2.  Ochreous,  yellow. 
Comp.— 3Pe  H'==Oxyd  of  iron  74*8,  water  25-2:=100.     Analyses:  1,  A.  H.  Church  (J.  Oh 
Boc,  IL  iii.  214);  2,  3,  Hermann  (1.  c);  4,  Karsten  (Karst.  Arch.,  xv.  1): 


3Pe 

$fn 

fl               ^ 

Humic  acid 

1.  Cornwall,  stalact. 

2.  Novgorod,  bog  ore  * 

Q                ((                    ((         b 

4!  New  York      " 

73-73 

62-08 
61-14 
66-33 

1-90 
3-10 
0-75 

24-40          

24-64         6-64 
27-74         5-86 
26-40 «       0-12 

,  loss,  etc.,  1-87=100  Church. 

4-74=100  Herm. 
2-16=100  Herm. 
,  Fe  3-6,  Si  2-80  =  100  KarsL 

*  After  excL  47*50  sand. 

^  After  excl.  50-28  sand. 

*  Including  humic  acid. 

As  the  amount  of  organic  acids  in  Karsten's  analysis  was  not  determined,  its  right  to  be 
mcluded  here  is  not  certain. 

Obs. — The  Cornwall  mineral  is  from  the  BotaUack  mine,  and  was  stalactitic  and  of  a  rust-yellow 
color;  G.  =  2'69.     That  of  Novgorod,  Russia,  was  a  bog  ore. 

Named  limniie  from  Xi^i/??,  marsh.  Glocker  proposed  this  name  as  a  substitute  for  limonite,  on 
the  alleged  ground  that  the  word  limonite  was  of  French  extraction.  As  his  limonite,  or  limnite, 
was  bog  ore  exclusively,  the  name  is  appropriately  used  here.  Hermann's  name  Quellerz  alludes 
to  its  water  or  marsh  origin. 

214.  HYDROTALOITE.    Hydrotalkit  Hochstetter.,  J.  pr.  Ch.,  xxvii.  376,  1842.    Volknerite 

Herm.,  J.  pr.  Ch.,  xl.  11,  1847,  xlvL  257,  1849. 

Hexagonal.  Cleavage:  basal,  eminent;  lateral,  distinct.  Also  lamellar 
massive,  or  foliated,  and  somewhat  fibrous. 

H.=:2.  G.=:2'04:.  Color  white.  Lustre  pearly,  and  feel  greasy. 
Translucent,  or  in  thin  folia  transparent. 

Comp.—3tl  :&'-!- 6  Mgfi-i-6  fi=(^Xl+|  Mg'^  fi'+2  ft=Alumina  16-8,  magnesia  39-2,  water 
44-0=100.     CorresDonds  to  1  of  gibhsite-\-&  of  brucite,  -with  6  3  in  addition. 
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A.nalyftes:  1,  Hermann  (1.  c);  2,  Hochstetter  (1.  c);  3-6,  Rammelsberg  (Pogg.,  xcvil  296) 


1.  Schischimsk 

2.  Snarum 

3.  " 
4        " 

5.  " 

6.  " 


*1 
16-95 
12-00 
19-25 
17-78 
18-00 
18-87 


6-90 


Mg 

37-07 
36-30 
37-27 
38-18 
37-30 
37-04 


4G-87 
32-OG 
41-59 
[37-99] 
[37-38] 
37-38 


C 

=100  Ilerraann. 

10-54,  insoL  1-20  =  99-60  Ilochst. 
2  61  =  100-72  Ramra. 
6-05=1(10  Ramm. 
7-32  =  100  Ramm. 
7-30=100-59  Ramm. 
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Pyr.,  etc.— In  the  closed  tube  yields  much  water.  B.B.  infusible,  but  exfoliates  somewhat 
and  gives  out  light.  A  weak  rose-red  with  cobalt  solution.  With  the  fluxes  intumesces  and 
affords  a  clear  colorless  glass.     The  Snarum  mineral  reacts  for  iron. 

Obs.— Occurs  at  the  mines  of  Schischimsk,  district  of  Slatoust, 
:implanted  on  talc  schist ;   at  Snarum,  Norway,  iu  serpentine. 

Named  hydrotalcite  in  allusion  to  its  resembling  talc,  but  containing 
imuch  more  water,  and  volknerite^  after  Captain  Volkucr. 

Houghite  of  Shepard  (Am.  J.  Sci.,  11.  xii.  210),  from  near  Oxbow, 
and  near  Somerville  in  Rossie,  St.  Lawrence  Co.,  New  York,  is  hydro- 
talcite, derived  from  the  alteration  of  spinel.  The  color  is  white ; 
lustre  faint,  pearly.  H.  =  2-5.  G.  =  2-0 — 2-1.  The  crystals  are  in 
I  all  conditions,  from  the  pure  spinel  to  octahedrons  with  rounded 
edges  and  pitted  or  irregular  surfaces,  and  it  also  occurs  in  flattens  1 
nodules.  The  surfaces  are  sometimes  soft  and  altered,  when  tlio 
edges  or  angles  have  the  hardness  of  spinel.  S.  W.  Johnson,  who 
has  redescribed  the  mineral,  obtained  in  one  analysis  (Am.  J.  Sci., 
II.  xii.  361),  ^1  19-743,  Mg  36-29-_>,  C  8-458,  insoluble  spinel,  etc., 
8-264,  silica  3-020,  water  (by  diff.)  24-223.  The  whole  loss  by  igni- 
tion in  one  trial  was  40-86  p.  c. ;  which  would  give  33  to  34  p.  c.  of  water.  It  is  associated  with 
dolomite,  spinel,  phlogopite,  graphite,  and  serpentine. 

215.  PYROAURITE.    Pyroaurit  Igelstrom,  (Efv.  Ak.  Stockh.,  xxiL  608,  1865. 

Hexagonal.     In  six-sided  tables. 

Color  snbmetallic,  gold-like.     Subtranslucent. 

Comp.— ¥'efi''+6Mgfi4-6fi=(^5'e  +  §Mg')fi'+2fl=Sesquioxyd  of  iron  23-9,  magnesia 
35-8,  water  40-3  =  100.  Corresponds  to  1  onimnite  +  Q  of  br-uciie,  with  6  ll  in  addition,  dilTeriug 
from  hydrotalcite  in  the  presence  of  iron  in  place  of  aluminum.     Analysis  :  Igelstrora  (L  c.): 

3Pe  23-92         Mg  34-04        H  34-56        C  7-24 

Pyr.,  etc.— Yields  water.    B.B.  infusible.     Perfectly  soluble  in  muriatic  acid. 
Obs. — From  the  Longban  iron-mine  in  Wermland. 

216.  GUMMITE.  Feste  Uranokker  pt.  Wern.,  Min.  Syst..  26,  1817,  nofTrn.  Min.,  iv.  a,  279 
Lichtes  Uranpecherz  Freieslehen.  Uranisches  Gummi-Erz  Breith.,  Uib.,  00,  1830,  Char.,  218, 
1832.  Urangummi  Breith.,  Handb.,  903,  1847.  Phosphor-Guramit  Herm.,  J.  pr.  Ch.,  Ixxvi.  327, 
1859. 

Amorphous.     In  rounded  or  flattened  pieces,  looking  much  like  gum. 

;H;  _2.5_3.  G.  =  3-9— 4-20,  Breith.  Lustre  greasy.  Color  reddish- 
yellow  to  hyacinth-red,  reddish-brown.  Streak  yellow.  Feebly  trans- 
lucent. 

Comp.-(^,  ^'o)  fl',  with  some  opal  silica,  phosphate  of  lime,  and  ^^.^^^  »7"7j^!:*^  "^^^^^^^ 
deduced  the  0  ratio  fo;  R^  fi,  Si,  H,  2  :  24 :  5  :  26,  or  1  : 1  for  oxyds  and  water.     "?"J^^';^^; 
to  limnik,  and  sustaining  the  supposed  close  relation  of  uranmm  and  iron.     Analysis.  Kerstei 
(Schw.  J.,  Ixvl  18)  : 


72-00 


Mn 
0-05 


Ca 
6-00 


§i 
4-26 


2-30 


It 
14-75 


F.Afl 
rr.--99-3«. 


i80 
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Some  specimens  contain  traces  of  vanadic  acid. 

Pyr.,  etc. — Yields  much  water  and  a  bituminous  odor.  With  salt  of  phosphorus  in  O.F.  givei 
a  yellow  bead,  becoming  green  in  R.F.  (due  to  uranium),  leaving  an  undissolved  skeleton  ol 
silica. 

Obs. — From  Johanugeorgenstadt,  with  uraninite. 

217.  PSILOMEIjANE.  Derb  Brunsten  pt.  Wall,  Min.,  268,  114:1.  Magnesia  indurata  pt 
Cronst,  Min.,  106,  1758.  Schwarz  Braunsteinorz  pt.  We?-w.,  Bergm.  J.,  1789,386.  Yerhartete 
Schwarz-Braunsteinerz  pt.  Emmerling,  Min.,  'v.  532,  Karsien,  Tab.,  54,  1800.  Verh.  Schwarz 
Manganerz  pt.  Karst,  Tab.,  72,  1808.  Schwarz-Eisenstein  pt.  Wern.,  v.  Leonh,  etc.  Blaol 
Hematite,  Black  Iron  Ore,  Compact  Black  Manganese  Ore.  Hartmanganerz.  Psilomelane  Maid. 
Trans.  R.  Soc.  Edinb.,  1827. 

Massive  and  botryoidal.     Reniform.     Stalactitic. 

H.=5— 6.  G.=3'T— 4*7.  Lustre  submetallic.  Streak  brownish-black 
shining.     Color  iron-black,  passing  into  dark  steel-gray.     Opaque. 

Comp. — (;6a,  ]Sln)  Mn-f-Mn  +  nfilfln  [  +  aq];  or,  for  the  anhydrous  kinds,  (Sa,  Mn)Mn  +  Mi 
Each  of  these  formulas  is  equivalent  to  simply  R"^  0\  Rammelsberg  writes  for  the  mineral  (!6a 
Mn)  Mn'^  +  fi,  with  some  Mn  as  mixture.  For  the  Elgersburg  ore  (anal,  7)_Schmid  deduces  th 
formula  (iSa  Mn)  Mn*+ 6  H,  which  may  be  written  (Ba,  Mn)  Mn+ 3  HMn  + 311,  equivalent  t 
R^  0^-1-3  il^  0'+ 3  H=]El^  0^  +  fH  As  the  mineral  occurs  only  massive,  the  true  nature  of  th 
species  is  doubtful. 

Analyses:  1,  2,  Turner  (Edinb.  Trans.,  xi.) ;  3,  Fuchs  (Schw.  J,  Ixii.  255);  4,  Rammelsberi 
(Handw.,  ii.  73) ;  5,  K.  List  (J.  pr.  Ch.,  Ixxxiv.  60) ;  6,  Schefifler  (Arch.  d.  Pharm.,  xxxv.  260);  7-£ 
Schmid  (Pogg.,  cxxvl  151) : 

StnMn     0        Ba        K        it 


1.  Schneeberg 

2.  Romaneche 

3.  Baireuth 

4.  Horhausen 

6.  Olpe 
6.  Hmenau 
*?.  Elgersburg 

8.  Oehrenstock 

9.  Nadabula 


69-80 
70-97 
81-8 
81-36 


7-36 
7-26 
9-5 
9-18 


16-36 
16-69 


85-17     4-49 


83-3       9-8 


5-8 


(a.=4-307)  68-27  815  17-27 
(a.=4-134)  70-54  10-09  1092 
((3-.=4-332)  82-46     9-87       0-01 


6-22,  Si  0-26  =  100  Turner. 

4-13,  Si  0-95  =  100  Turner. 

4-5       4-2  =  100  Fuchs. 

3-04     3-39,  Si  0-53,  Cu  0-96,  ^e  1*43,  Ca  0-3J 

Na,  Mg  0-32  =  100-61  Ramn 

1-36     4-02,  Cu  1-28,  Co  0-31,  Ca  0-37,  inso 

2-51  Lisi 
4-3,  Ca  1-8,  ^12-1,   3Pe  0-3,  Si  l-]7i: 
99-1  Schefflei 

4-84,  Si  0-51,  ^e  0-10,  ^1  0-31,  Ph  0*1] 

Mg  0-02,  Ca  0-16,  Na  0-08  =  99-82  Schmic 

0-21     5-86,  Si  0-32,  3Pe  0-17,  ^1  0-21,  Cu  0-2.' 

i/Lg  0-13,  Ca  1-26,  Na  0-25=100-21  Schmic 

3-05     3-21,  Pe  0-30,  ^1  O'OS,  €o  0-29,  CuQ-Oi 

Mg  0-03,  Ca  0-20,  Na  0-22  =  99-74  Schmic 


Other  varieties  of  the  so-called  psilomelane  contain  little  or  no  water.  Analyses  :  1 0,  Glaus 
bruch  (Ramm.  1st  Suppl.,  121);  11,  Ebelmen  (Ann.  d.  M.,  III.  xix.  155);  12,  Rammelsberg  (Pogg 
Ixviii.  72);  13,  Schultz  (Ramm.  Min.  Ch.,  1006)  : 

Mu  0         :6a       K       Mg      fl 

10.  Ilmenau  77-23     1582     0-12     5-29 

11.  Gy.  Haute  Saone  70-60     14-18     6-55     4-05     1*05 
13.  Heidelberg  70-17     15-16     8-08     2-62 


13.  Schneeberg  80-27     14-10 


4-35 


,  Ca  0-91,  Cu  0-40,  Si  0-52=100-29  ( 

1-67,  3Fe  0-77,  Si  0-60=99-47  Ebelmen. 
0-21   [1-43],  Ca  0-60,  Cu  0-30,  Co  0-54,  Si  0-90  = 

100  Ramn 
[0-23],  Ca  1-05  =  100  Schultz. 


Pyr.,  etc. — In  the  closed  tube  most  varieties  yield  water,  and  all  lose  oxygen  on  ignition ;  wit] 
the  fluxes  reacts  for  manganese.     Soluble  in  muriatic  acid^  with  evolution  of  chlorine. 

Obs. — This  is  a  common  ore  of  manganese.  It  is  frequently  in  alternating  layers  with  pyrolu 
site.  It  occurs  in  botryoidal  and  stalactitic  shapes,  in  Devonshire  and  Cornwall ;  at  Ilefeld  in  th 
Harz ;  also  at  Johanngeorgenstadt.  Schneeberg,  Ilmenau,  Siegen,  etc. ;  at  Elgersburg  and  Oehren 
stock,  Thunngia,  and  Nadabula,  Hungary. 

It  forms  mammillary  masses  at  Chittenden,  Irasburg,  and  Brandon,  Yt. 

Named  from  <//<"  oj,  smooiJi,  or  naked,  and  nt\as,  black. 
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18.  WAD.  (A)  BOG  MANGANESE.  Magnesia  friabilis  terriformia  Oronst,  Min,  106,  1768 
Earthy  Ochre  of  Mang,  Black  Wad  pt.,  Kmcan,  Min.,  1784,  1796.  Schwarz  Hraun«teiuert 
Mauganschaum,  Karsl,  Tab.,  1808.  Braunor  Eisenrahm  Went.  Bog  Manganese.  Ouatitc 
Huot,  Min.,  241,  1841.  Groroilite  Berth.,  Ann.  Ch.  Phys.,  li.  19,  1832,  Reissacherit  llaid. 
Jahrb.  G.  Reichs.,  vii.  G09,  185C. 

(B)  ASBOLITE.  ?Cobaltum  nigrum  Agric.,  Bcrmann.,  459,  1529.  Svart  Kobolt-Jord,  ilin 
Cob.  terrea  fuligiuea.  Wall,  Min.,  235,  1747.  Kobalt-Miihn,  Ochra  Cob.  nigra,  CVo;wt,'Min., 
211,1758.  Kobolt-Erde,  Schwarzer  Erdkobalt,  Russkobalt,  Kobaltmanganerz,  Germ.  Earthy 
Cobalt,  Black  Cobalt  Ochre.  Cobalt  oxyde  noir  //.,  Tr.,  iv.  1801.  Kakochlor  (fr.  Lausiu) 
BreUh.,  Char.,  240,  1832,  Haudb.,  896,  1847.  Asbolan  (fr.  Kamsdorf,  etc.)  Brcith.,  Handb., 
332,  1847. 

(C)  LAMPADITE.  Kupfermangan  Lampadius,  Neuc  Erfahr.  im  Gebiete  der  Ch.,  etc.,  IL 
70.     Kupfermaugauerz  Breith.,  in  Hoffm.  Min.,  iv.  b,  201,  1818.     Cupreous  Manganese.    Pelo* 

.  konit  G.  F.  Richier,  Pogg.,  xxi.  591,  1831.     Larapadite  Huot,  Min.,  238,  1841. 

The  manganese  ores  here  included  occur  in  amorphous  and  reniform 
nasses,  either  earthy  or  compact,  and  sometimes  incrusting  or  as  stains. 
They  are  mixtures  of  different  oxyds,  and  cannot  be  considered  chemical 
3ompounds  or  distinct  mineral  species. 

H.=0"5  — 6.  G.=::3— 4'26;  often  loosely  aggregated,  and  feeling  very 
light  to  the  hands.     Color  dull  black,  bluish  or  brownish-black. 

Comp.,  yar.--Ramme]sberg  considers  them  related  essentially  to  psilomelane  under  the 
formula  R  Ma+H  (or  2  H),  but  mixed  with  other  ingredients. 

Varieties:  (A)  Manganesian;  (B)  Cobaltiferous ;  (C)  Cupriferous. 

S..  Bog  Manganese.  Consists  mainly  of  oxyd  of  manganese  and  water,  with  some  oxyd  of 
irou,  and  often  silica,  alumina,  baryta.  The  Derbyshire  wad  sometimes  gives  the  angle  of  barite, 
lOr  42',  with  which  mineral  it  is  in  part  impregnated.  The  wad  of  Lcadhills  is  pseudomorphous 
after  calcite.  Groroilite  occurs  iu  roundish  masses  of  a  brownish-black  color,  and  reddi.sh-brown 
streak;  with  H.  sometirpes  6  —  0-5;  it  is  from  Groroi  in  Mayenne,  Vicdessos,  and  Cautern,  in 
France.  Reissacherite  is  the  ore  analyzed  by  Hornig  (anal,  14),  which  is  remarkable  for  tho 
amount  of  water.  Huot's  name  ouatite  is  from  the  French  spelling  of  wad.  Wad  is  of  English 
origin.  The  wad  of  the  Cumberland  miners  is  graphite,  a  wrong  use  of  the  word,  says  Mawo  ia 
bis  Mineralogy  of  Derbyshire, 

B,  ASBOLITE,  or  Earthy  Cobalt,  is  wad  containing  oxyd  of  cobalt,  which  sometimes  amounts  to 
32  p,  c.  Named  from  diS'^U.soot  (or  Asbolan  from  doS ,\iu,<,',  to  soil  like  soot).  For  anal.  15-17, 
Rammelsberg  writes  the  formula  (Co,  Ou)  Mn-+4  11.  Breithaupt^s  cncochlor  includes  the  or« 
from  Rengersdorf  in  Lausitz  (anal.  15),  havmg  H.  =  i  — 2*5,  G.  =  3-15  — 3'29. 

C.  Lampadite,  or  Cupreous  Manganese.  A  wad  containing  4  to  18  p.  c.  of  oxyd  of  copper, 
and  often  oxyd  of  cobalt  also.  It  graduates  into  black  copper  (Melacouite  or  Kui)fer.schwurauK 
G,  =  3-l— ;;-2,  Peloconite  is  a  browuish-black  variety,  having  a  Uver-brown  streak ;  li  -3  ;  (j — 
2-509  — 2-567;  from  Remolinos  iu  Chili. 

Special  formulas  have  been  written  for  several  of  the  foUowing  analyses ;  but  these  bog  nnner- 

als  are  not  simple  species.  .,  r,  •  >t  r.    ••  «.o\     ■   k  n 

Analyses:  1,  Klaproth  (Beitr.,  iii.  311);  2,  3,  Turner  (Edinb.  J.  Sci.  N.  S.,  u._2I3);  4  6  IJerw 
;  thier  (Ann.  Ch.  Phy?.,  h.  19);  6,  Wackenroder  (Kastn.  Archiv.,  xiii.  302,  xiv.  2;..);  7,  bcticmcr 

^Arch.  d.  Pharm.,  XXXV,  260) :  8,  Rammelsberg  (Pogg.,  Ixii.  157);;).  I^'^'^^J^orn  (Jahrcsb.,  xxv. 

342);  10,  11,  Bccic  (Rep,  Min.  N,  Y..  55);  12,  Berthier;  13,  Bahr  (J.  pr  Ch.,  In.  .08.  fr.  Oefv. 
!  Ak.  Stockh.,  240,  1850) ;  14,  E.  Hornig  (Jahrb.  G.  Reichs.,  vii,  312) ;  15,  Klaproth  (Be.tr,,  ii.^08), 
I  16,  Dobereiner  (Gilb,  Ann.,  Ixvii.  333);   17,  Rammelsberg  (Pogg.,  hv.  551);  18,  kcrston  (Schw 

L,  Ixvi.  1);  19,  Rammelsberg  (Pogg.,  liv.  545);  20,  Bottger  (ib.) : 


L   Wad. 


Mn 


5;ti.        0  Fe        Ba       Cu       n 


1.  Clausthal  68-  6-5 


1-0       17-5,  i>i  8-0,  C  1  0  Klaproth. 


o*  -n  t-  hnin  c-o      1-4        10-60=100  Turner. 

2.  Devonshire  79  12  8  82     i  *  ,  .,.71  _  ino-afi  1 

«    r>orWoi.,-.«  ^R-M      52-34       5-4        10-29,  insoL  2  74-1 OJ  3U  i 


8.  Derbyshire  38-59     52-34 
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4.  Vicdessoa 

5.  GroroUite 

6.  Baden 

*l.  Ilmenau 

8.  Riibeland 

9.  Westgothland 


Mn 
69-8 
62-4 


Mn 


32-73 


66-5 

61-50    

82-51 


10.  Hillsdale,  N.  Y.  68-50 

11.  Austerlitz,    "      58-50 

12.  Siegen  58-5     — 

13.  Skidberg  66*16 


0 

ll'l 
12-8 


12-1 
13-48 


10-4 


^e      ]5a        Cu     fi: 

12-4,  ^n -0=1 00-9  Berthier. 

6-0     15-8,  clay  S'O^lOO  Berthier. 

9-33    4-0  31-33, 1»b  12-33,  tb  8-0,  €e  0-33,  Si  013 

quartz  2'60  W 

1-0     8-1  9-8,  Si  2-5  =  100  Scheffler. 

1-01  0-36 10-30,  Si  0-47,  Ca4-22,  K  3-66  =  100  R 

0-71    5-58,   Si  1-43,  ^1  6-30,   Ca  1-91,  Mg 

0-69=99-21Iglst 

16-75    11-50,  insol.  3-25  =  100  Beck. 

22-00 17-00,  insol.  2-50=100  Beck. 

5-7 12-9  (with  loss),  ^1  10-7,  quartz  1-8  B. 


14.  Gastein 


15.  Lausitz 

16.  Kamsdorf 

17.  " 


2-70  15-34 Co 0-02  12-07,   Si  0-92,'^l  075,  Ca  0-59,  Mg 

0-28,  K  0-28=99-11  Balir. 
16-90,  Ca  C  7-59,  sand  27-27  Hornig. 


3416 14-16 


II,   Earthy  Cobalt;  Asbolite. 


0 


3Pe    :6a      Co        Cu     fl 

19-4*     0-2     17-0,  Si  24-8,  ^1  20-4=97-8  KX 


6-78 32-05      22-90=92-94  D. 

9-47     4-56  0-50     19-45     4-35  21-24,  K  0-37  =  99-94  Ramm. 


in.    Cupreous  Manganese ;  Lampadite ;  Kupferscliwarze,  or  Black  Copper,  in  part. 

iln    Mn        0        ^e      ]6a     Co        Cu      fl 

18.  Schlackenwald    74*10 

19.  Kamsdorf  49-99    


20. 


0-12 4-80  20-10,    Si    0-3,    gypsum    1-05= 

100-47  Kersten. 
8-91     4-70  1-84     0-49'>  14-67  14-46,  Mg  0-69,  K  0-52,  Si  2-74, 

Ca  2-25  =  101-06- R. 
53-22 9-14     1-88  1-70     O-U''  16-85  16-94,  K  0-65,  Ca  2-85=103-44  B. 


With  oxyd  of  manganese. 


With  oxyd  of  nickel. 


Pyr.,  etc. —  Wad  reacts  like  psilomelane.  Earthy  cobalt  gives  a  blue  bead  with  salt  of  phos- 
phorus, and  when  heated  in  R.F.  on  charcoal  with  tin,  ^ome  specimens  yield  a  red  opaque  bead 
(copper).  Cupreous  manganese  gives  similar  reactions,  and  three  varierties  give  a  strong  man- 
ganese reaction  with  soda,  and  evolve  chlorine  when  treated  with  muriatic  acid. 

Obs. — The  above  ores  are  results  of  the  decomposition  of  other  ores — partly  of  oxyds,  and 
partly  of  manganesian  carbonates.  They  occur  at  the  locaHties  above  mentioned,  and  many 
other  places.  Wad  or  bog  manganese  is  abundant  in  the  counties  of  Columbia  and  Duchess, 
N.  Y.,  at  Austeilitz,  Canaan  Centre,  and  elsewhere,  where  it  occurs  as  a  marsh  deposit,  and, 
according  to  Mather,  has  proceeded  from  the  alteration  of  brown  spar ;  also  in  the  south-west 
part  of  Martinsburg,  Lewis  Co.,  in  a  swamp.  There  are  large  deposits  of  bog  manganese  at  Blue 
Hill  Bay,  Dover,  and  other  places  in  Maine. 

Earthy  cobalt  occurs  with  cobalt  pyrites  at  Riechelsdorf  in  Hesse  ;  Saalfeld  in  Thuringia :  at 
Nertschinsk  in  Siberia;  at  Alderly  Edge  in  Cheshire.  An  earthy  cobalt  occurs  at  Mine  la  Motte, 
Missouri,  which  contains  10  or  11  p.  c.  of  oxyd  of  nickel,  besides  oxyd  of  cobalt  and  copper,  with 
iron,  lead,  and  sulphur ;  also  near  Silver  BluflF,  South  Carolina,  affordmg  24  p.  c.  of  oxyd  of  cobalt 
to  76  of  oxyd  of  manganese. 

Cupreous  manganese  is  found  at  Sclilackenwald,  and  at  Kamsdorf  near  Saalfeld ;  at  Lautcrberg 
in  the  Harz.      Peloconite  is  from  Remohnos,  Chili,  where  it  occurs  with  chrysocolla,  or  malachite. 

Varvacite.  Varvacite,  referred  to  on  p.  171  as  an  altered  manganite,  approaches  a  wad  in 
composition.  Phillips  obtained  (Phil.  Mag.,  vi.  281,  vii.  284)  Mn  63-3,  0  31-7,  H  5-0;  or  Mn 
81*7,  0  13-0,  H  5*0.  A  similar  compound  from  Ilefeld  in  the  Harz  (in  part  pseudomorphous  after 
calcite)  afforded  Turner  Sin  80-79,  0  14-23,  H  4-98=100,  and  Duflos  (Schw.  J.,  Ixiv.  81)  Mu 
81-40,  0  13-47,  fi:  5-13=100. 
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in.  OXYDS  OF  ELEMENTS  OF  THE  ARSENIC  AND  SULPHUR 

GROUPS,  SERIES  II. 

11.  ARSENOLITE  GROUP.    Comp.  RO'.    Isometria 

219.  Arsenolitb  AsO"  220.  Senarmontitb  Sb  ()• 

2.  VALENTINITE  GROUP.     Comp.  R  0».     Orthorhombic. 


221. 

Yalentinitb 

SbO^ 

224.   MOLYBDITB 

MoO« 

222. 

(?)  BiSMITB 

BiO' 

225.   TUNGSTITE 

WO' 

223. 

(?)  Karelinite 

Bi03+[iBiS] 

* 

3.  KERMESITE  GROUP.     Comp.  R  0^  with  S  replacing  part  of  0.    Monoclinio. 

226.  Keemesite  Sb  (0,  S)' 

4.  CERYANTITE  GROUP.    Comp.  R  O'  +  R  0». 

22'7.  Cervantitb  SbO^+SbO*. 

Appendix.— 228.  Stibiconite  Sb  0*+aq.     229.  Volqebite  Sb  0*  +  aq. 


219.  ARSENOLITE.  Arsenicum  nativum  farinaceum,  A.  n.  crystallinum,  Wall,  224,  1747. 
A.  calciforme  Cronst.,  207,  1758.  A.  cubicum,  etc.,  Linn.,  17G8.  White  Arsenic //i/^,  1771. 
Arsenic  blanc  natif  Fr,  Naturlichcr  Arsenikkalk.  Arsenikbliitho  Karst.,  Tab.,  79,  1800. 
Arsenic  oxide  H.  Acide  arsenieux  Fr.  Oxyd  of  Arsenic,  Arsonous  acid.  Arscuigo  Saure 
Germ.    Arsenit  Haid.,  Handb.,  487,  1845.    ArsenoUte  Dana,  Min.,  139,  1854. 

Isometric.  In  octahedrons  (f.  2).  Usually  in  minute  capillary  crystals, 
stellarly  aggregated,  or  crusts  investing  other  substances.  Also  botryoidal, 
Btalactitic ;  earthy. 

H.=^l-5.  G.  =  3-698,  Roget  &  Dumas.  Lustre  vitreous  or  silky.  Color 
white,  occasionally  with  a  yellowish  or  reddish  tinge.  Streak  white,  palo 
yellowish.     Transparent— opaque.     Taste  astringent,  sweetish. 

Comp.— Xs= Oxygen  24*24,  arsenic  75-76=100. 

Pyr.,  etc.— Sublimes  in  the  closed  tube,  condensing  above  in  minute  octahedrons.  iJ.iJ.  on 
charcoal  volatilizes  in  white  fumes,  giving  a  white  coating  and  an  alliaceous  odor.  bUghtly  soluble 
in  hot  water.  .  ,, 

Obs.— Accompanies  ores  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  antimony,  etc.,  aa  a  rosuii 
of  the  decomposition  of  arsenical  ores.  Occurs  at  Andreasbcrg  m  the  Ilarz ;  at  \V  ho^U  .  parnoa 
in  Cornwall;  Joachimsthal  in  Bohemia;  Kapnik  in  Hungary;  the  old  mines  of  Bibor  m  lianau ; 
the  Ophir  mine,  Nevada;  the  Armagosamme,  Great  Basin,  CaL  .   . ,    •         ^i,«.,. 

Arsenolite  has  been  observed  as  a  furnace  product  in  orthorhombic  crystals,  probably  jsomorphouj 
With  valentinite.  As  and  Sb  are  known  to  be  isodimorphous.  The  prismatic  form  is  obtamed  from 
Bubhmation  at  a  temperature  above  200°  C.  and  the  isometric  at  one  mucb  lower. 
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As  the  name  arsenite  is  used  in  chemistry  for  compounds  of  arsenous  acid,  the  author  in  1854 
changed  it  to  arsenoUte. 

Alt. — Native  arsenic  is  often  covered  by  a  blackish  crust  or  powder,  which  has  been  considered 
a  suboxyd  (As) ;  but  according  to  Suckow,  it  is  a  mixture  of  metallic  arsenic  and  arsenous  acid. 

220.  SENARMONTITE.    Antimoine  oxyde  octaedrique  ff.  de  Senarmont,  Ann.  Ch.  Phys., 

III.  xxxi.  504,  1851.     Senarmontite  Dana,  Am.  J.  Sci.,  II.  xii.  209,  1851. 

Isometric ;  in  octahedrons  (f.  2).  Cleavage  :  octahedral,  in  traces.  Also 
granular  massive ;  in  crusts. 

H.=2— 2'5.  G-.=5*22 — 5*3.  Lustre  resinous,  inclining  to  subadaman- 
tine.     Tran^arent — translucent.     Colorless  or  grayish.     Streak  white. 

Comp. — Sb  (like  valent:mte)= Oxygen  16'44,  antimony  83*56=:100,  with  sometimes  1  p.  c.  of 
lead  and  1  to  3  p.  c.  of  grayish  clay,  Rivot  (1.  c). 

Pyr.,  etc. — In  the  closed  tube  fuses  and  partially  sublimes.  B.B.  on  charcoal  fuses  easily,  and 
gives  a  white  coating ;  this  treated  in  R.F.  colors  the  outer  flame  greenish-blue.  Soluble  in 
muriatic  acid. 

Obs. — A  result  of  the  decomposition  of  stibnite  and  other  ores  of  antimony.  First  found  in 
the  district  of  Haraclas  in  Algeria ;  occurs  also  at  Perneck  near  Malaczka  in  Hungary  ;  Endellion 
in  Cornwall ;  the  antimony  mine  of  S.  Ham,  Canada.  The  octahedrons  from  Algeria  are  some- 
times nearly  ^  in.  in  diameter. 

Named  after  H.  de  Senarmont,  who  first  described  the  species. 

221.  VALENTINITE.  Chaux  d'antimoine  native  (fr.  Chalanches)  Mongez,  J.  dePhys.,  xxiii. 
66,  1783  ;  (fr.  Przibram)  Bossier,  CreU's  Ann.,  1787,  i.  334.  Antimonium  spatosum  album  Hoc- 
quel,  ib.,  1788,  i.  623.  Weiss-Spiesglaserz  Wern.,  Hofm.,  Bergm.  J.,  385,  398,  1789.  Weisa- 
Spiessglanzerz  Z'Zopr.,  Crell's  Ann.,  1789,  i.  9;  Beitr.,  iii.  183,  1802.  Antimoine  oxyde  H.,  Tt^ 
iv.  1801.  "White  Antimonial  Ore  Kirwan,  i.  251,  1796.  "White  Antimony,  Oxyd  of  Antimony. 
Antimonbliithe  v.  Leonh.,  Handb.,  160,  1821.  Exitele  Beud.,  Min.,  615,  1832.  ExiteliLe  Chap* 
man,  Min.,  39,  1843.     Yalentinit  ffaid.,  Handb.,  506,  1845. 

179  Orthorhombic.     /a7=136°58';   0  A  1-1=105°  35' ;  a  : 

t  :  c=:3'5868  :  1  :  2"5365.  Observed  planes :  I,  ^-^, -|-4, 1-i, 
4:-z„  2-2.  l-^Al-^,adj.,=:70°  32',-l-^  A-i-i=129°  32^ /A^'-2= 
111°  31^  Often  in  rectangular  plates  with  the  lateral 
edges  bevelled,  and  in  acicular  rhombic  prisms.  Cleavage  : 
/,  highly  perfect,  easily  obtained.  Twins  :  composition- 
plane,  ^-^,  producing  an  aggregation  of  thin  plates.  Also 
massive  ;  structure  lamellar,  columnar,  granular. 

H.  =  2*5 — 3.      G.  =  5-566,    crystals   from   Braunsdorf. 
Lustre  adamantine,  i-l  often  pearly  ;  shining.    Color  snow- 
white,  occasionally   peach-blossom   red,   and   ash-gray  to 
brownish.     Streak  white.     Translucent — subtransparent. 

Oomp, — Sb=Oxygen  16-44,  antimony  83-56=100.  Analysis:  1,  Yauquehn  (Haiiy's  Min.,  iv 
274);  2,  Suckow  (Jahresb.,  1849,  733): 

1.  Allemont      Oxyd  of  antimony  86        Ibid,  with  Fe  3        SiHca  8=97. 

2.  Wolfach  "  "         91-7  "         3Pe  12         "       0-8,  Sb  6-3=100. 

Mongez,  who  makes  the  first  mention  of  this  mineral  from  a  discovery  of  the  acicular  variety  at 
Allemont,  correctly  regarded  it  as  native  oxyd  of  antimony,  as  afterward  confirmed  by  Vauquelin, 
andby  Rossler  (1.  c.)  for  the  Bohemian  variety.  Prof  Hacquet  and  Klaproth  annouunced  in 
1788,  1789,  the  probable  presence  in  the  latter  of  muriatic  tcid;  but  in  1802  Klaproth  pronounted 
this  also  pure  oxyd  of  antimony. 

Pyr.,  etc. — Same  as  for  senarmontite. 


il 
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Obs.— Occurs  with  other  antimonial  ores,  and  results  from  their  alteration  Found  at  IVzi 
bram  in  Bohemia,  in  veins  traversing  metaniorphic  rocks  ;  at  Felsobanya  in  lIunL'arv  with  stibmw 
and  arsenopyrite ;  Malaczka  in  Hungary ;  Braunsdorf  near  Freiberg  in  Saxony;'  Allemoot  in 
Dauphiny.     Also  at  the  antimony  mine  of  South  Ham,  Canada  East. 

AntimonophylliU  of  Breithaupt,  of  unknown  locaUty,  occurring  iu  thin  angular  six-aidod  priama. 
is  probably  valentinite.   _  ^       ^ 

ThQ  prismatic  form  of  Sb  is  obtained  from  solutions  at  a  temperature  above  lOO'C. 

Named  after  Basil  Valentine,  an  alchemist  of  the  15th  century,  who  discovered  tiio  propertici 
o*"  antimony. 

222.  BISMITZ:.    Oxyd  of  Bismuth,  Bismuth  Ochre.    Wiamuthocker  Germ.    Bismuth  oxyd^ 

Fr.    Bismite  DaTia, 

Crystalline  form  not  observed.  Occurs  massive  and  disseminated,  ]>ul- 
verulent,  earthy  ;  also  passing  into  foliated. 

G. =4-3611,  BUsson.  Lustre  adamantine — dull,  earthy.  Color  greenish- 
yellow,  straw-yellow,  grayish-white.     Fracture  conchoidal — earthy. 

Oomp. — iBi=Oxygen  10-35,  bismuth  89-65  =  100,  along  with  some  iron  and  other  irapuritica. 
Analysis  by  Lampadius  (Handb.  ch.  Anal.,  286) : 

Oxyd  of  bismuth  86*4,     oxyd  of  iron  5-1,     carbonic  acid  4' 1,    water  3*4=99. 

Suckow  obtained  for  another  from  Fichtelgebirge,  derived  from  the  decomposition  of  aikmito 
(Die  Yerwitt.  im  Min.,  14),  Bi  96-5,  Is  1-5,  ^Pe'-'  H^  2-0  =  100. 

Pyr.,  etc. — In  the  closed  tube  most  specimens  give  off  water.  B.B.  on  charcoal  fuse?,  and  ia 
easily  reduced  to  metallic  bismuth,  which  in  O.F.  gives  a  yellow  coating  of  oxyd.  Soluble  iu 
nitric  acid. 

Obs. — Occurs  pulverulent  at  Schneeberg  in  Saxony,  at  Joachimsthal  in  Bohemia;  with  native 
gold  at  Beresof  in  Siberia;  in  Cornwall,  in  St.  Roach,  and  near  Lostwithiel. 

Dr.  Jackson  reports  an  oxyd  of  bismuth  not  carbonated,  as  occurring  with  the  totradymito  of 
Virginia. 

See  further,  Bismutite,  p  716. 

223.  KARELINITE.    Karelinit  Hermann,  J.  pr.  Ch.,  Ixxv.  448,  1858. 

Massive.  Structure  crystalline.  Cleavage  in  one  direction  rather  dis- 
tinct. 

H.=2.  G.=6*60,  Herm.  Lustre  strongly  metallic  within.  Color  lead- 
gray. 

Comp. — Bi  with  Bi  S.    Analysis :  Hermann  (1.  c.)  : 

0  [5-21]  S  3-53  Bi  91-26=100 

Pyr.,  etc.— In  tube  gives  sulphurous  acid  but  no  sulphur,  yielding  a  gray  slag  with  globules 

of  bismuth.  „     .      -t  m         •        i 

Obs.— From  the  Savodinsk  mine  in  the  Altai,  along  with  hessito  (tollunc  silver).  The  miivral 
is  not  homogeneous,  containing  along  with  the  metallic  substance  a  gray,  earthy  ina.ss  of  l.i.s:a.i. 
tite.  By  treating  the  powdered  mass  with  muriatic  acid,  a  metallic  powder  riMuau-.s  wliio.i.  ex- 
amined 'with  a  lens,  and  washed,  proves  to  be  entirely  free  from  any  native  bi.M.aiih.  tuiU  la  Ux^ 
mineral  karelinite. 
Named  after  Mr.  Karelin,  the  discoverer. 

224.  MOIiYBDITE.  Molvbdena  or  Molybdic  Ochre,  Molybdic  Acid.  MolyMfinookor  Qmm 
Molybdine  Greg  <&  Letisor^  This  Min.,  144,  1854,  Brit.  Min.,  348,  1858.  Molybdite  Dr^^  B 
H.  Ztg.,  xviL  126,  1858. 

Orthorhombic.  /a7=13G°  48',  and  isomorphous  witli  valentinite,  Breith 


186  OXYGEN    COMPOUNDS. 

(fr.  artif.  cryst.).     In  capillary  crystallizations  tufted  and  radiated  ;  alsc 
subfibrous  massive  ;  and  as  an  earthy  powder  or  incrustation. 

H.=l— 2.  G.= 449— 4-50,  Weisbach.  Lustre  of  crystals  silky  to  ada- 
mantine ;  earthy.     Color  straw-yellow,  yellowish- white. 

Comp.— Mo = Oxygen  34*29,  molybdenum  GS-'Tl^lOO. 

Pyr.,  etc. — B.B.  on  charcoal  fuses  and  coats  the  charcoal  with  minute  yellowish  crystals  of 
molybdic  acid  near  the  assay,  becoming  white  near  the  outer  edge  of  the  coating.  This  coating 
treated  for  an  instant  in  R.F.  assumes  a  deep  blue  color,  which  changes  to  dark  red  on  continued 
heating.  With  borax  gives  in  O.F.  a  yellow  bead  while  hot,  becoming  colorless  on  cooling :  in 
R.F.  a  saturated  bead  becomes  brown  or  black  and  opaque.  With  salt  of  phosphorus  gives  a  yel- 
lowish bead  in  O.F.,  becoming  green  when  treated  in  RF.  and  allowed  to  cool. 

Obs. — Occurs  with  molybdenite,  from  which  it  is  probably  derived,  at  the  foreign  localities  of 
that  species ;  at  Adun  Tschilon  in  Dauria,  and  at  Pitkarauta  on  L.  Ladoga,  in  silky  tufts  of  cap- 
illary crystals. 

In  N.  Hamp.,  at  Westmoreland,  earthy ;  in  Penn,,  at  Chester,  Delaware  Co. ;  Georgia,  Heard 
Co.,  in  silky  fibrous  tufts ;  in  the  gold  region,  a  few  miles  north  of  Virginia  City,  Nevada, 
in  subfibrous  masses,  and  tufted  crystallizations  of  a  deep  yellow  color  (called  molyhdaie  of  iron  hy 
D.  D.  Owen,  in  Proc.  Ac.  Philad.,  vi.  108,  but  shown  by  Genth  to  be  this  species  mixed  with 
limonite).  _ 

Artificial  crystals  of  molybdite  afforded  A.  E.  Nordenskiold  the  planes  0,  i-i,  i-i,  i-^,  f-i,  ^-I,  ^l 
and  the  following  angles :  0  A^-i=l51°  1\  OaH=148°5',  0  a  |-i=140°  3',  ^-^A^■-;'^  =  106°  12'; 
and  gave  a:b:  c=0'4792  :  1:  0-3872.  Doubling  the  vertical  axis,  a :  6  :  c=  0*9584:  1:  0-3872,  whicl 
is  very  closely  the  relation  in  the  corresponding  acid  of  vanadium,  which  has  a:b:  c=0*9590  : 1 
0*3832.     The  above  dimensions  correspond  to  /A/=137°  40.' 

225.  TUNGSTITE.    Tungstic  Ochre  B.  Silliman,  Am.  J.  Sci.,  iv.  52,  1822.    Wolframocker, 
Scheelsaure  Germ.  Wolframine  Leitsom  db  Greg,  This  Min.,  1854,  Brit.  Min,,  349,  1853. 

Pulverulent  and  earthy. 

Color  bright-yellow,  or  yellowish-green. 

Oomp. — W,  or  pure  tungstic  acid=:Oxygen  20-7,  tungsten  79*3  ==  100. 

Pyr.,  etc. — B.B.  on  charcoal  becomes  black  in  the  inner  flame,  but  infusible.  "With  salt  of 
phosphorus  gives  in  O.F.  a  colorless  or  yellowish  bead,  which  treated  in  R.F.  gives  a  blue  glass  oi 
cooling.     Soluble  in  alkalies,  but  not  in  acids. 

Obs. — Occurs  with  wolfram  in  Cumberland,  and  Cornwall,  England ;  at  Lane's  mine,  Monroe 
Ct.,  filling  small  cavities  in  other  ores  of  tungsten,  or  coating  them,  and  has  resulted  from  theii 
decomposition  ;  in  Cabarrus  Co.,  N.  C. ;  at  St.  Leonard,  near  Limoges,  rarely  in  distinct  cubes  of 
a  sulphur-yellow  color  on  wolfram  and  quartz,  a  fine  specimen  of  which  is  contained  in  the  cab 
inet  of  Mr.  Adam  of  Paris. 

Artificial  crystals,  according  to  A.  E.  Nordenskiold  (Pogg.,  cxiv.,  223),  are  orthorhombic,  witl 
/a/=110°,  and  a:  6:  c=0'4026  :1:  0-6966;  G.  =  6-802  — 6*384.  These  axes  approximate  to  those 
of  molybdite,  if  for  c,  |c  is  substituted,  and  then  this  axis  is  made  the  vertical;  the  axes  becom 
mg  0*4644:  1  :  0*4026. 

The  name  Wolframine  is  changed  to  Tungsiite  in  order  to  get  rid  of  the  chemical  terminatioi 
ine.     Wolframite  has  been  used  for  another  species. 

226.  KERMESITE.  Rod  Spitsglasmalm,  Antimonium  Sul.  et  Ars.  mineralisatum,  Miuerj 
Ant.  colorata,  Wall,  239,  1747  (fr.  Braunsdorf),  Cronst,  203,  1758.  Antimonium  plumosun 
V.  Born,  Lithoph.,  i.  137,  1772.  Mine  d'antimoine  en  plumes,  ib.  granuleuse,=Kermes  minora 
natif,  Sage,  Min.,  ii.  251,  1779,  de  Lisle,  Crist.,  iii.  56,  60,  1783.  Roth-Spiesglaserz  Wern.,  1789 
Rothspiessglanzerz  Emmerling,  Min.,  1793;  Kla/pr.,  Beitr.,  iii.  132,  1802  (with  anal.,  making  i1 
an  oxysulphid).  Antimoine  oxyde  sulfure  H.,  Tabl.,  1809.  Red  Antimony.  Spiessglanzblend( 
pt.  Hausm.  Handb.,  225,  1813.  Antimony  Blende /awiayow,  Min,  iii.  421,  1820.  Antimonblendi 
Leonh.,  Handb.,  157,  1821.  Kermes  Bmd.,.TT.,  ii.  617,  1832.  Kermesite  Chapman,  Mia.,  01 
1843.    Pyrostibit  Ghck.,  Syn.,  16,  1847.    Pyrantimonite  Breith. 

Monoclinic.      6^=77°  51';    6>  A  ^-^=102°  9',  0  M-i,  plane  on  acut( 
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edge,  =115°  36',  0  A  f  ^=149°  57'.    Cleava^re:  basal.    Usually  in  lulls  of 
capillary  crystals,  consisting  of  elongated,  slender,  six-sided  prisms. 

H.  =  l  — 1*5.  G.=4-5— 4-6.  Lustre  adamantine,  inclining  to  metallic 
Color  cherry-red.  Streak  brownish-red.  Feebly  translucent.  Sectilc 
Thin  leaves  slightly  flexible. 

Comp.— Sb  0'+  2  Sb  S'= Antimony  75-3,  sulphur  19-8,  oxygen  4-9  =  1 00.    Analyses:  11.  Ro8( 
(Pogg.,  iii.  453,  the  sulphur  separately  determined) : 


1.  Braunsdor/' 

Antimony  74'45 

Oxygen  5  29 

Sulphur  20-49 

2.           " 

15-66 

4-27 

20-49 

Pyr.,  etc.~In  the  closed  tube  blackens,  fuses,  and  at  first  gives  a  white  sublimate  of  oxyd  of 
antimony ;  with  strong  heat  gives  a  black  or  dark-red  sublimate.  In  the  open  tube  and  ou 
charcoal  reacts  like  stibnite. 

Obs. — Results  from  the  change  of  gray  antimony.  Occurs  in  veins  in  quartz,  accorapanying 
stibnite  and  valentinite,  at  Malaczka  near  Posing  in  Hungary;  at  Briiunsdorf  near  Freibcr};  ia 
Saxony;  at  AUemont  in  Dauphiny;  at  New  Cumuock  in  Ayrshire,  Scotland;  ut  South  IJaixi, 
Canada  East. 

The  Under  ore  (Zundererz)  has  been  shown  to  be  wholly  distinct  from  red  antimony, 

Artif. — This  species  is  the  compound  long  known  in  chemistry  under  the  name  of  kemies. 


227.  OERVANTITE,    Spiesglanzokker  pt.  Karsi.,  Mus.Lesk.,  i.  534,  1789,  Tab.,  54,  78,  1800 

Antimony  Ochre  pt.  Antimonocher  pt.  Germ.  Golbantimonerz  (from  Hungary)  BreiUu,  Char., 
98,  1823,  224,  1832.  Acide^ntimonieux  Dufr.,  Min.,  ii.  654,  1845.  Antimoaous  Acid,  Anti- 
monoso-antimonic  Oxyd.     Cervantite  Dana,  Min.,  1854. 

Orthorhombic.  In  acicular  crystallizations.  Also  massive;  as  a  crust, 
or  a  powder. 

H.=4:~5.  G.  =4-084.  Lustre  greasy  or  pearly,  bright  or  earth \. 
Color  isabella-yellow,  sulphur-yellow,  or  nearly  white,  sometimes  reddish- 
white.     Streak  yellowish- white  to  white. 


Comp.— SbO^  or  Sb  O'+Sb  0»= Oxygen  20-8,  antimony  19-2  = 
,  c);  2,  Bechi  (Am.  J.  Sci;,  II.  xiv.  61  j;  3,  Phipson  (0.  R.,  hi.  lb-1] 


:100.     Analyses:   1,  Dufreno; 
(L  " 


0  Sb  Ca  C         ^e 

I.Cervantes  16-85         67-50  11-45         1-50,  gangue  2  70=99-80  Dufrenoy. 

2.  Pereta,  Tusc.        19-47         78-83 l-2o,  gangue  0-75=  lOo-.so  Bcclii. 

3.  Borneo  65-00  5Po,  Al  1000,  Si,  etc,  J 1-25,  11  3  75  =  100  Phipson.    ^ 

The  compound  Sb  0^-t-SbO^  free  of  water,  is  formed  by  different  methods  in  chemistry,  as  by 
the  roasting  of  stibnite,  or  of  valentinite,  etc. ;  and  when  pure  it  is  white. 

Pyr.,  etc.— B.B.  infusible  and  unaltered;  on  charcoal  easily  reduced.    Soluble  in  muriatic 

Obs.— Occurs  at  various  mines  of  stibnite,  and  results  from  the  alteration  of  this  --'  ■  •' "i 
antimonial  ores.     Found  at  Cervantes  in  Galicia,  Spain;  Cliazclles  m  AiiviT>rne ;  I-  . 

Kremnitz,  and  elsewhere  in  Hungary;  Pereta  in  Tuscany  (anal.  2) ;  near  St.  M>nver8.  "i  ^Y":'' 
Lea,  at  Wheal  Kine,  and  at  Endellion.  in  Cornwall;  in  Ayrshire,  bc-otland,  at  Hurc  Uil  ,  m 
Borneo,  in  rhombic  prisms  half  an  inch  long,  terminating  in  two  planes,  and  also  massive;  at  tho 
Carmen  mine  at  Zacualpan  in  Mexico;  at  South  Ham,  Canada  Last;  m  California,  Tularo  Co.,  at 

Pass  of  San  Amedio,  with  stibnite,  i     CKn^.TY      Tint    a*  Rmnh 

Phipson  makes  the  Borneo  mineral  a  hydrate,  with  ^Ijo  formula  Sb  0  4-11.     But,  a<B^^^^^^ 

observes  (Am.  J.  Sci.,  II.  xxxiv.  2u7),  the  oxyd  of  iron  and  «'l'^^"^°f  ^•""\\":'^  »^7^"  "1  "  ^l"'. 
ties,  in  a  pale  yellowish  or  reddish-white  mineral,  would  have  had,  ,n  ^"j'Xh  i'h  nsoa  sUUa 
of  the  water,  if  in  the  states  of  limonite  and  kaolin.  Moreover,  /^'^ .[^^■^^;^ >>^^'  j^f^^'^  '^'^^ 
ihat  the  mjieral  is  unaltered  when  heated,  is  further  evidence  that  it  is  not  a  1  ydruU.. 
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228.  STIBICONITE  Antimony  Ochre  pt.  (Syn.  under  Cervantite).  Stibiconise  Bmd.,  Tr.,  u 
616,  1832.  Stibllth  Blum  &  Belffs,  J.  pr.  Ch.,  xl.  318.  Stibicouite  Brush,  Am.  J.  ScL,  II 
xxxiv.  20*7,  1862. 

Massive,  compact.    Also  as  a  powder  and  in  crusts. 

H.=4— 0-0.  G.  — 5*28,  B.  &  D.  Lustre  pearly  to  earthy.  Color  pale  yellow  to  yellowish' 
white,  reddish-white. 

Formula  given,  Sb  0*+'^=Oxygen  19*6,  antimony  *r4'9,  water  5'5  =  100. 
Analysis :  Blum  &  Delfifs  (1.  c.) : 

0  Sb  As  fi 

Goldkronach  19*54  75-83  tr.  4-63=:  100  B.  &  D. 

Beudant  states  that  stibiconite  yields  water,  and  he  makes  it  in  his  formula  antimonious  acid 
with  xH.  Blum  &  Delffs  say  that  the  water  they  obtained  was  probably  mechanically  mixed,  but 
no  reason  for  this  conclusion  is  given.  Volger  states  (Entw.  Min.,  72,  1854)  that  the  stibiconite 
is  a  mixture  of  the  following  hydrous  species  with  cervantite  and  valentinite.  The  compound 
Sb  0*  +  H  has  been  formed  artificially;  but  its  existence  in  nature  appears  still  to  be  doubtful. 
Beudant  mentions  no  particular  locality.  Blum  &  Delfifs  enumerate  others  besides  Goldkronach 
in  Bavaria,  but  evidently  aim  to  include  all  localities  of  antimony  ochre. 

Partzite  of  A.  Arents  (Am.  J.  Sci.,  II.  xhii.  362)  appear.s  to  be  a  hydrous  oxyd  of  antimony  mixed 
with  various  metallic  oxyds,  as  pronounced  by  Blake  (ib.,  xliv.  119).  It  varies  in  color  from  yel- 
lowish-green to  blackish-green  and  black;  has  G.  =  3'8;  H.=:3— 4;  and  an  even  conchoidal 
fracture. 

An  analysis  afforded  Arents  Sb  47-65,  6u  32-11,  Ag  6-12,  tb  2-01,  Fe  2-33,  H  8-29=98-51.  It 
occurs  in  the  Blind  Spring  Mts.,  Mono  Co.,  Cahfornia,  with  argentiferous  galenite,  and  antimonial 
ores  of  lead  and  silver,  from  whose  decomposition  it  has  probably  proceeded. 

StetefeJdiite  of  E.  Riotte  (B.  H.  Ztg.,  xxvi.  253,  July,  1866)  appears  to  be  very  similar  to  the 
partzite.  It  occurs  massive  ;  blackish  and  brown  in  color;  H.=3-o— 4-5  ;  G.=4-12— 4-24,  with  a 
shining  streak. 

Stetefeldt  found  as  a  mean  of  two  analyses:  Sb  0'  43-77,  S  4-7,  Ag  23-74,  Ou  12'78,  Fe  1-82,  fi 
7-9;  and  thence  deduces  Sb  0*  46  47,  S  459,  Ag  23-23,  Cu  2-27,  Fe  2-41,  Cu  13-28,  H  7-75  =  100. 

It  comes  from  South-eastern  Nevada,  in  the  Empire  district ;  also  in  the  Philadelphia  district. 

229.  VOLGERITE.    Antimony  Ochre  pt.     Hydrous  Antimonic  Acid. 

Massive,  or  as  a  powder. 
Color  white. 

Comp.— Sb  0*  +  5  fi=Oxygen  19-3,  antimony  589,  water  21-8=100,  Yolger  (Entwickl.  Min., 
77).     The  analysis  of  Cumenge  corresponds  to  Sb  O^-j-4  H. 
Analysis.  Cumenge  (Ann.  d.  M.,  lY.,  xx.  80): 

0  17  Sb  62  fl  15  S'e  1  gangue  3  =  98. 

Sb  0^  +  5  H  is  easily  obtained  artificially.  It' is  tasteless,  insoluble  in  water  and  acids,  and  has 
G.=-:6-6,  Boullay.  It  gives  off  its  water  at  a  heat  below  redness,  and  oxygen  at  a  rod  heat.  There 
is  also  a  compound  Sb  0^+4  H ;  but  this  is  much  less  stable  (Watt's  Diet.  Chera.). 

Obs. — The  mineral  analyzed  by  Cumenge  was  from  the  province  of  Constantino,  Algeria.  Yol- 
ger remarks  that  this  white  antimony  ochre  is  a  common  result  of  the  alteration  of  stibnite. 

230.  Tellurite.  (Tellurige  Siiure  Pefe,  Pogg.,  Ivii.  478,  1842;  Tellurite  Nicol,  Min.,  429.) 
Small  yellowish  or  whitish  spherical  masses,  radiated  in  structure,  and  a  yellowish,  earthy 
.ncru station,  occurring  with  the  native  tellurium  of  Facebay  and  Zalathna ;  is  said  to  afford  the 
reactions  of  tellwous  acid. 

230  A.  Tantalic  Ochre.  A  tantalic  ochre  occurs  on  crystals  of  tantalite  at  Pennikoja  in  Somero 
Finland;  color  brownish,  lustre  vitreous.     A.  K  Nordenskiold,  Finl.  Min.,  27,  1855. 
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231.  QUARTZ.  KovoraWoi  Theophr.,  etc.  Crystallus  (with  allusion  to  its  hexagonal  form  ond 
pyramidal  terminations)  Flin.,  xxxvii.  9,  It);  SUex  Plin.,  xxxvi.  371.  Crystallus,  Quartzum  can- 
didissimum  [auriferous],  Germ.  Quertze,  Kiselstein,  Agric,  276,  etc.,  444,  45'.i,  4G5,  1546,  lo'iU. 
Quartz,  Kisel,  Wall.,  102,  1747.     Quartz,  Kiesel,  Germ. 

Ehombohedral,  and  for  the  most  part  lieinilicdral  to  tlie  rlioinholicMlrnn 
(or  tetartohedral  to  the  hexagonal  prism).  Ji  A  Ji=\)-i°  15',  O  A  Ji  =  i2b' 
13' ;  a=l'09dd.  Observed  planes:  (a)  A',  -R  (or  -1),  i,  most  freiiuent,  a.s 
in  f.  180-182,  i?  and  -1  making  np  the  oi'dinarv  pyramidal  tenninations, 
and  the  latter  often  distinguishable  from  B  in  being  the  smaller  j)lanc's, 
and  sometimes  in  having  feebler  lustre  or  less  smoothness;  the  i)yranii(l 
sometimes  consisting  of  It  alone  (f.  183) ;  {h)  planes  2-2,  very  common,  but 
only  hemihedrally,  as  in  f.  186,  and  thus  corresi)onding  to  the  faces  of  a  d()u])le 
three-sided  pyramid ;  (c)  various  rhombohedrons  replacing  the  basal  edges 
of  the  hexagonal  pyramid  (as  4  in  f.  185,  |,  3,  and  -7,  -1,  in  f.  101,  others 
in  f.  192),  3,  4,  being  the  most  common  ;  also  the  rhombolicdron  -^  replac- 
ing the  edges  R / R  (f.  191,  193,  a  rough  plane,  as  usual) ;  also,  among 
other  rhombohedrons,  f,  |^,  |-,  2,  G,  7, 10,  and  the  same  in  the  nogjitive  scrie.-, 
besides  50  others  ;  (d)  various  trapezohedral  forms,  situated  obli(piely  about 
the  angles  of  the  pyramids,  like  6-|-  in  f  190,  and  others  in  f  llJi^  19:»,  the 
planes  gyroidal  or  jplcujiliedral  in  position,  and  inclining  upward  toward 
the  right  or  left,  and  thus  being  either  right-handed  as  in  f.  192,  or  left- 
handed  as  in  f.  190  ;  and  again  occurring  occasionally  on  each  solid  angle 
(as  in  f.  190),  in  which  case  they  are  hemihedral  (12  out  of  the  n«H-nial  24) ; 
or,  as  is  generally  the  fact,  only  on  the  alternate  solid  angles  (jvs  in  f.  192), 
when  they  are  tetartohedral;  or,  more  rarely,  right-handed  on  one  solid 
angle,  and  left-handed  on  the  next,  another  kind  of  hemihedral  form; 
among  them,  in  the  zone  7?  :  2-2  :  i,  or  -1  :  2-2  :  /,  there  are  hehno  2-2 
(f.  192)  the  forms  3- J,  4-A  {p'  f.  192),  6-f  (f  190,  and  o'"  f.  192),  12-|f,  etc., 
and  many  others  ;  above  2-2,  |-f,  f  |,  ff,  f?-,  f  J  {f-  193),  etc.  ;  {e)  other  tra- 
pezohedrons  bevelling  the  obtuse  edges  of  the  rliombohedron  7?,  as  |-3,  |-3, 
|-|,  1-5,  etc. ;  also  (/)  many  trapezohedrons  in  other  positions ;  the  total 
number  of  different  forms  over  175.  • 

^Ai?=141°  4r  ^  A  6-f =167°  59'  ^A-1,  ov.  i,=103°  34'. 

^Af=154  43  -^A  8-4=171  8  7?A-1,  adj.,  =  133  44. 

^' A  2  =  158  31  ^  A  13-11=174  39  A*  Ai,  ov.  2-2,  =  113  8. 

^' A  3  =  165  18  *'Af  4,  ov.  2-2,  =  125  28        A  A  2-2=  151  6. 

^A2-2=142  2  *Af|,  ov.  2-2,  =  118  7         Aa3  =  155  59. 

iA3-}=154  *Ai^=120  j?A4  =  ir)2  5.) 

iA4-f=161  31  *A^-|=171  33  7?aH=1..>  1. 

Cleavage:  A,  -1,  and  i  very  indistinct:  sometimes  effected  by  plnngin" 

a  heated  crystal  in  cold  water.     Crystals  either  very  short,  or  vcr}-  mucU 
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elongated,  sometimes  fine  acicular;  usually  implanted  by  one  extremity  of 
the  prism  ;  occasionally  twisted  or  bent  (f.  195).  Prismatic  faces  i  com- 
monly striated  horizontally  (f.  189, 196,  196),  and  thus  distinguishable,  in 
distorted  crystals,  from  the  pyramidal.  Crystals  often  grouped  by  juxtapo- 
sition, not  proper  twins.  Frequently  in  radiated  masses  with  a  surface  of 
pyramids,  or  in  druses  having  a  surface  of  pyramids  or  short  crystals. 

Twins :  1.  Composition-face,  the  basal  plane  O ;  sometimes  (a)  revolu- 
tion-twins, or  such  as  correspond  to  a  simple  revolution  of  one-half  (made 
by  section  parallel  to  the  base),  60°  or  180°  to  the  right  or  left,  bringing  R 
above  into  the  same  vertical  line  with  R  below,  and  revolving  otlua*  planes  in 
a  like  manner  (in  f.  192  it  would  carry  half  the  gyroidal  planes  to  the  next 
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edge  of  the  prism,  and  half  the  bevelled  edge  to  the  place  of  these  planes). 
Yerj  generally  {h)  pevetration-twinfi^  the  fcinii?  not  corresponding  to  a  reg- 
ular revolution,  bnt  to  an  irregular  interpenctration  of  unhke  parts  of  the 
crystal,  making  -1  to  be  distributed  in  irregular  areas 
over  /?,  and  so  also  R  over  -1,  with  a  similar  irroijular 
distribution  of  other  planes,  as  illustrated  in  f  llHI,  in 
which  the  unshaded  parts  of  the  pyramidal  faces  are  A*, 
and  the  shaded  parts  are  -1  ;  crystals  of  quartz  not 
thus  compounded  in  some  part  are  of  vcrv  rare  occur- 
rence. 

Other  twins,  mostly  geniculating,  as  in  f.  187,  and 
verj  rarely  cruciform  (represented  cruciform  in  f.  197, 
in  order  to  exhibit  the  divergence  of  the  vertical  axes 
[axes  a]  of  the  combined  crystals,  and  other  relative 
characteristics) :  2.  C.-face  i?,  or  -1,  f.  197b  ;  diverg- 
ence of  axes  ^=76°  26'  (because  the  angle  between  axis 
7?,  and  a  or  -1,  is  38°  13') ;  (a)  simply  geniculating, 
like  either  half  of  197b  ;  (b)  a  three-rayed  twin,  con- 
sisting of  a  central  crystal  twinned  to  three  othei*s  by  each  R  of  one  extrem- 
ity, f.  198a,  b.  3.  Composition  between  R  (or  -1)  and  a  face  of  the  prism, 
^,  f.  197a  ;  divergence  of  axes  ^=33°  13'.  4.  C.-face  \R,  f.  197c  ;  diverg- 
ence of  axes  115°  10'  (angle  between  axis  a  and  face  of  J^  being  57°  35'; 
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observed  only  in  simple  twins.  5.  C.-face  1-2,  or  plane  truncatmg  edge  of 
pyramid  between  R  and  -1  (a  mode  of  twinning  that  belongs  rather  to  the 
true  hexagonal  system  than  to  the  rhombohedral,  and  shownig  that  the 
rhombohedral  character  is  often  crystallogenically  but  feebly  donnnant  m 
the  species),  illustrated  in  f.  187  and  197e  ;  divergence  of  axes  a=84  44 
(because  the  angle  between  axis  a  and  the  pyranndal  edge  is  4l    1.  ); 


betVeen  the  plane  truncating  edge  of  pyramid  (or  l-2)^and  that  truncating 
edge  of  prism  (or  ^-2),  f.  197d  ;  angle  of  divergence  42    1 '  • 

Slassive  ;  coarse  or  fine  granular  to  flint-like  or  crypto-crystalhne.     borne- 
times  mammillary,  stalactitic,  and  in  concretionary  torms. 

II  ^7    Q  =2-5-2-8  ;  2-6413-2-6541,  Beudant ;  2'<.f»3,  Dcvillc.    Lu>tre 
vitreous,  sometimes  inclining  to  resinous  ;  splendent-nearly  ^^^  '•     V^/^;* 
less  when  pure;  often  various  shades  of  yeUow,  red   brown, ^eenlWe 
black.     Streak  white,  of  pure  varieties  ;  if  impure,  often  the  same  as  tlie 
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color,  but  much  paler.     Transparent — opaque.     Fracture  perfect  conclioi 
dal — subconchoidal.     Tougli — brittle — friable.    Polarization  circular,  there 
being  a  colored  centre  instead  of  a  central  cross,  and  the  rings  of  coloi : 
around  enlarging  as  the  analyzer  is  turned  to  tlie  right  in  right-handed  crys- 
tals (f.  192),  or  left  in  left-handed  (f.  190) ;  and  colored  spirals  are  seen, , 
which  rotate  to  the  right  or  left,  when  the  incident  light  and  emergent : 
light  are  polarized,  one  circularly  and  the  other  plane. 

For  observing  the  polarization,  plates  of  the  crystal  are  cut  at  right  angles  to  the  axis.  In 
twins  the  component  parts  may  he  both  right-handed  or  both  left-handed  (as  in  those  of  Dauphiny 
and  the  Swiss  Alps) ;  or  one  may  be  of  one  kind  and  the  other  of  the  other.  Moreover,  succes. 
sive  layers  of  deposition  (made  as  the  crystal  went  on  enlarging,  and  often  exceedingly  thin)  are 
sometimes  alternately  right  and  left-handed,  showing  a  constant  oscillation  of  polarity  in  the  course 
of  its  formation ;  and,  when  this  is  the  case,  and  the  layers  are  regular^  cross-sections,  examined 
^y  polarized  light,  exhibit  a  division,  more  or  less  perfect,  into  sectors  of  120°,  parallel  to  the 
plane  i?,  or  into  sectors  of  60°.  If  the  layers  are  of  unequal  thickness,  there  are  broad  areas  of 
colors  without  sectors.  In  f.  199  (by  Descloizeaux,  from  a  crystal  from  the  Dept.  of  the  Aude),  half 
of  each  sector  of  60°  is  right-handed,  and  the  other  half  left  (as  shown  by  the  arrows),  and  the  dark 
radii  are  neutral  bands  produced  by  the  overlapping  of  layers  of  the  two  kinds.     In  f.  200,  from  a 
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crystal  of  amethyst  (also  by  Descloizeaux),  the  alternate  white  and  black  lines  in  each  banded  sector 
are  due  to  alternate  right  and  left-handed  layers,  parallel  to  R.  The  fact  of  a  •  structure  in  layers 
's  easily  made  manifest  by  means  of  fluoric  acid,  it  corroding  successive  layers  unequally.  The 
asteriated  internal  structure  is  often  apparent  in  an  asteriated  arrangement  of  shades  of  color  or 
of  degrees  of  transparency.  Biaxial  -polarization  is  sometimes  a  consequence  of  the  composite 
structure  (as  in  crystals  from  Euba,  near  Schemnitz). 

In  crystals,  the  planes  R  and  —1,  when  not  distinguishable  by  different  degrees  of  lustre, 
smoothness,  or  striation,  may  be  by  etching  with  fluoric  acid,  this  process  going  on  unequally  in 
the  two  directions  and  producing  a  difference  of  surface,  besides  often  developing  the  layers  that 
were  superimposed  in  the  growth  of  the  crystal,  alluded  to  above. 

For  papers  on  cryst.  of  quartz,  see  Weiss,  Mag.  Ges.  nat.  Fr.,  Berlin,  vii.  163;  Haidinger, 
Brewster's  J.,  1.  322,  1824;  G.  Rose,  Ber,  Ak.  Miinchen,  1844,  Pogg.,  Ixii.  325.  Descloizeaux, 
Mem.  Crist.  Quartz.  Ann.  Ch.  Phys.,  xlv.  129,  1855,  and  Mem.  Acad.  Sci.,  xv,  404,  4to,  185.s;  Q 
Sella,  R.  Acad.  Sci.  Torino,  8vo,  1856,  and  Studii  Min.  Sarda,  4to,  Torino,  1856;  Websky,  Pogg, 
xcix.  296,  1856,  ZS.  G.,  xvii.  348,  1865;  Lang,  Pogg.,  c.  351,  1857;  Hessenberg,  Min.  Not,  i.  11, 
ii  3.  Jenzsch,  Pogg.,  cxxx.  597,  from  whom  figs.  195A — F  are  taken.  F.  Leydolt  on  the  struc- 
ture of  quartz  crystals  as  developed  by  means  of  fluoric  acid,  Ber.  Ak.  Wien,  xv,  59,  1855. 

Oomp.— Pure  silica,  or  Si = Oxygen  53-3.3,  silicon  46"67  =  100.  In  massive  varieties,  Ofteu 
mixed  with  a  little  opal-silica.  Impure  varieties  contain  oxyd  of  iron,  carbonate  of  hme,  clay, 
Band  and  various  minerals.  Quartz-silica  has  been  supposed  to  be  insoluble  in  a  hot  solution  of 
potasli,  and  to  be  thus  distinguishable  from  opal-silica.  But  since  the  investigations  of  Rammels 
berg  (Pogg.,  cxii.  177 )  it  has  been  questioned  whether  in  a  very  finely  divided  state,  and  especially 
Buch  as  constitutes  the  compact  (cryptocrystalline)  chalcedony  or  flint,  it  is  not  more  or  lesa 
soluble.  Rammelsberg  subjected  a  number  of  kinds  of  quartz  to  the  action  of  a  hot  potash 
solution,  and  the  following  are  part  of  his  results;  under  ign.  and  S  the  iA)ial  loss  is  given,  and 
then,  in  brackets,  the  part  from  diying  over  aulpb  uric  acid  • 
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Loss  by  ign.  and  S.  Disjolved  by  potabli. 

Vitreous  massive  quartz,  Querbach  0'27  5     775nc 

Gray  hornatone,  Schneeberg  235  [0-45]  12  82—15          " 

Agate,  Saxony,  G.  2  061  039  'OU  2  43                 «• 

Chalcedony,  Faroe,  G.  2  G24  059          0-21"  7  2  —201       *• 

"             Hungary,  G.  2  503  2  60  '\-\l'  22      —93  88     " 

Chrysoprase,  Silesia,  G.  2-6;^5  l-8;i  '0-59'  7-36— 5059     " 

Flint,  G.  2-62,  263  140  [0-20]  2U  2  —73  4       " 

From  the  high  specific  gravity  of  kinds  affording  a  largo  percentage  of  soluble  silica,  it  appcan 
that  the  soluble  silica  is  not  all  amorphous  or  opal-silica.  Jenzsch  has  announced  (Pogg..  txxvL 
497)  that  there  is  a  second  modification  of  amorphous  silica,  distinct  from  opal,  and  liithorto 
unrecognized  (see  under  Opal),  having  G.  =  2-6,  like  quartz.  This  suggests  an  explanation  of  ihe 
above.  But  the  hyalite  variety  of  opal,  having  G.  =  2'185,  gave  Raminelsberg  y»j  to  lyy  p.  c  of 
insoluble  silica.  To  explain  this  fact  by  the  same  method  still  another  modification  of  silica  would 
be  required — an  insoluble  kind,  having  the  low  specific  gravity  of  opal. 

Pyr.,  etc. — B.B.  alone  unaltered.  With  soda  dissolves  with  effervescence ;  unacted  upon  by 
salt  of  phosphorus.     Soluble  only  in  fluohydric  acid. 

Var. — 1.  Crystallized  (phenocrystalline),  vitreous  in  lustre.  2.  Flint-like  massive,  or  crj-pto- 
crystalline.  The  first  division  includes  all  ordinary  vitreous  quartz,  whether  having  crystalline 
faces  or  not.  The  varieties  under  the  second  are  in  general  acted  upon  somewliat  more  by 
attrition,  and  by  chemical  agents,  as  fluoric  acid,  than  those  of  the  first.  In  all  kinds  made  up 
of  layers,  as  agate,  successive  layers  are  unequally  eroded. 

A.  Phexocrystalltne  oe  Vitreous  Varieties. 

1.  Ordinary  Crystallized;  Bock  Crystal.  Colorless  quartz,  or  nearly  so,  whether  in  distinct  crys- 
tals or  not.     (a)  Regular  crystals,  or  limpid  quartz;  (b)  right-handed  crystals;  (c)  lelVhandtd; 

(d)  cavernous  crystals,  having  deep  cavities  parallel  to  the  faces — occasioned  by  the  interferenc-e 
o^  impurities  during  their  formation ;  (e)  cap-quartz,  made  up  of  separable  layers  or  cap-s,  due  to 
the  deposit  of  a  little  clayey  material  at  intervals  in  the  progress  of  the  crystal ;  (/)  drusy  quartz, 
a  crust  of  small  or  minute  quartz  crystals;  (g)  radiated  quartz,  often  separable  into  radiated  part* 
having  pyramidal  terminations;  {h)  fibrous,  rarely  delicately  so,  as  a  kind  from  Orange  river,  near 
Cape  of  Good  Hope. 

2.  Asteriated;  Star-quartz  (Stern-quartz  Germ.).  Containing  within  the  crystal  whitish  or 
colored  radiations  along  the  diametral  planes.  Part  if  not  all  asteriated  quartz  is  aateiiatod  in 
polarization,  as  above  described. 

3.  Amethystine;  Amethyst  {AidOvarov  Theophr.^  eic).  Clear  purple,  or  bluish-violet.  The  ccjjor 
is  supposed  to  be  due  to  manganese.  But  Heintz  obtained  in  an  analysis  ol  a  Brazilian  spt-ciuien, 
besides  silica.  00l87  oxyd  of  iron,  0*6236  hme,  0-0133  magnesia,  and  00418  soda;  and  ho  con- 
siders the  color  owing  to  a  compound  of  iron  and  soda.  The  structure  is  composite,  as  illustrated 
in  f.  199,  200,  and  the  shade  of  violet  is  usually  deepest  parallel  to  the  planes  A'. 

4.  Rose.  Rose-red  or  pink,  but  becoming  paler  on  exposure.  Common  massive,  and  then 
usually  much  cracked.  Lustre  sometimes  a  little  greasy.  Fuchs  states  that  the  color  is  due  to 
titanic  acid ;  he  found  1  to  1^  p.  c.  in  specimens  from  Rabenstein,  near  Bodenmais.  it  may 
come  in  part  from  manganese. 

5.  Yellow;  False  Topaz.  Yellow  and  pellucid,  or  nearly  so  ;  resembling  somewhat  yellow  lopoa, 
but  very  different  in  crystallization  and  in  absence  of  cleavage. 

6.  Smoky,  Cairngorm  Stone  (Mormorion  Flin.,  xxxvii.  63).  Smoky-yellow  to  smoky-brown, 
and  often  transparent;  but  varying  to  brownish-black,  and  then  nearly  opaque  m  thu-k  cr>'8tttl.^ 
The  color  is  probably  due  to  titanic  acid,  as  crystals  containing  rutile  are  usually  smoky.  Uillca 
cairngorms  from  the  locality  at  Cairngorura,  S.W.  of  Banff,  in  Scotland. 

7.  Milky.     Milk-white  and  nearly  opaque.     Lustre  ollen  grea.^y,  and  then  called  grca.'^y  quart*. 

8.  Siderite,  or  Sapphire-quartz.  Of  indigo  or  Berlin-blue  color;  a  variety  occurruig  m  an 
impure  limestone  at  GoUing  in  Saltzburg.  .        ,       mi  •    i->  «-«-».  1. 

9.  Sagenitic.  Containin|  within  acicular  crystals  of  other  nunerals.  These  acicular  rrr.tals 
are  most  commonly  (a)  rutile,  the  mineral  called  from  such  specimons  sa^jeniU  I'r- ;''>'';;^- 

de  Saussure  (see  under  Rutile).    They  may  also  be  ( i )  black  tourmahne ;  (c)  gothito ;  (d  -  .- 

(e)  asbestus;  (/)  actinohte;  (^)  hornblende;  (A)  epidote.  _  k»»  «r;»Km.t  nri«. 

10.  CaCs  %e  (Katzenauge  Germ.,  (Eil  de  Chat  FrX  Exhibiting  opaleacenee.  but  without  pns- 
matic  colors,  especially  when  cut  en  cabochou,  an  effect  duo  to  fibres  ol  asix-aius. 

1 1.  Aventurine.     Spangled  with  scales  of  mica  or  other  mineral 

12.  Impure  from  the  presence  of  distinct  minerals  distributed  densely  ^^^^^f^^*^*  "^.^ 
more  common  kinds  are  those  in  which  the  impurities  are:  (a)  f'Z^'J'''Z\Z     '^^^ 
oxyd  of  iron;  {b)  chlontic,  some  kmd  of  chlorite;  {C)  acHnolUu:;  (di  mtcaccous,  {e)  <Mrm»cmm»,  m 

Band. 
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Quartz  crystals  also  occur  penetrated  by  various  minerals,  as  topaz,  corundum,  chrysobervl, 
garnet,  different  species  of  tlie  hornblende  and  pyroxene  groups,  kyanite,  zeolites,  calcite  and 
other  carbonates,  rutile,  stibnite,  hematite,  gothite,  magnetite,  fluorite,  gold,  silver,  anthracite, 
etc.  As  quartz  has  been  crystallized  through  the  aid  of  hot  waters  or  of  steam  in  all  ages  down 
to  the  present,  and  is  the  most  common  ingredient  of  rocks,  there  is  good  reason  why  it  should 
be  found  thus  the  enveloper  of  other  crystals. 

13.  Containing  liquids  in  cavities.  These  liquids  are  seen  to  move  with  the  change  of  position 
of  the  crystal,  provided  an  air-bubble  be  present  in  the  cavity ;  they  may  be  detected  also  by  the 
refraction  of  light.  The  liquid  is  either  water  (pure,  or  a  mineral  solution),  or  some  petroleum-like 
or  other  compound.     (See  p.  761.) 

B.  Cryptocrystalline  Yabieties. 

1.  Chalcedony  (Murrhina  Plin.,  xxxvii.  7.  lao-n-ts  pt.  Theophr.  laspis  pt.  Plin.,  xxxvii.  37 
Murrhina,  Germ.  Chalcedonius,  Agric,  466,  1546,  Chalcedon,  Achates  vix  pellucida,  nebulosa, 
colore  griseo  mixta.  Wall,  83,  1747.  Oalcedoine  Fr.).  Having  the  lustre  nearly  of  wax,  and 
either  transparent  or  translucent.  Color  white,  grayish,  pale-brown  to  dark-brown,  black ; 
tendon-color  common;  sometimes  delicate  blue.  Also  of  other  shades,  and  then  having  other 
names. 

Often  maramillary,  botryoidal,  stalactitic,  and  occurring  lining  or  filling  cavities  in  rocks.  It 
is  true  quartz,  with  some  disseminated  opal-quartz.  A  gray  chalcedony  from  Hungary  afforded 
Redtenbacher  (Ramm.  Min.  Ch.,  1007)  Si  98-87,  3Fe  0-53,  Oa'C  0-62r=100-02. 

2.  Carnelian  (Da^Joi/  Theophr.  Sarda  Flin.,  xxxvii.  23,  id.=  Germ.  Carneol,  Agric.^  468,  1546. 
Carneol,  Agates  fere  pellucida,  colore  rubescente.  Wall,  82,  1747.  Cornaline  Fr.).  A  clear  red 
chalcedony,  pale  to  deep  in  shade;  also  brownish-red  to  brown,  the  latter  kind  (Sardoine  i^r.) 
reddish-brown  by  transmitted  light. 

Heiutz  found  that  the  red  color  was  due  to  oxyd  of  iron,  obtaining  in  an  analysis  Pe  0050  p.  c, 
Xl  0-081,  Mg  0-028,  K  0-0043,  Na  0-075.     It  has  been  supposed  to  be  of  organic  origin. 

3.  Chrysoprase  (not  Chrysoprasus  antiq.).  An  apple-green  chalcedony,  the  color  due  to  the 
presence  of  oxyd  of  nickel.  Klaproth  found  in  that  of  Silesia  (Beitr.,  ii.  127)  Si  96-16,  ^\  0*08,  Pe 
0-U8,  Ni  1-0,  Ca  0-83,  H  1-85  =  100;  and  Rammelsberg,  in  the  same  (Pogg.,  cxii.  188),  Si  97*00, 
3Fe,  Ni  0-41,  Oa,  Mg  0-51,  H  2-08. 

4.  Prase.  Translucent  and  dull  leek-green;  so  named  from  rrpdaoi/,  a  leek.  Always  regarded  as 
a  stone  of  little  value.  The  name  is  also  given  to  crystalline  quartz  of  the  same  color.  "  Vilioris 
est  turbse  Prasius."  says  Pliny. 

6.  Plasvia  (laspis  pt.  P/zw.,  xxxvii.  37).  Rather  bright-green  to  leek-green,  and  also  sometimes 
nearly  emerald-green,  and  subtranslucent  or  feebly  translucent ;  sometimes  dotted  with  white. 

Heliotrope^  or  Blood-stone,  is  the  same  stone  essentially,  with  small  spots  of  red  jasper,  looking 
like  drops  of  blood. 

The  laspis,  or  jasper  of  the  ancients,  was  a  semitransparent  or  translucent  stone,  and  included 
in  Pliny's  time  all  bright-colored  chalcedony  excepting  the  carnehan  (Sard).  He  gives  special 
prominence  to  sky-blue  and  green,  and  mentions  also  a  shade  of  purple  (the  color  of  the  best,  he 
says),  a  rose  color,  the  color  of  the  morning  sky  in  autumn,  sea-green,  terebenthine  color  (yellow 
like  turpentine,  as  interpreted  by  King),  smoke-color  (his  capnias),  etc. ;  but  in  general  there  is  a 
tinge  of  blue,  whatever  the  shade.  The  green  kinds  may  have  been  chrysoprase  or  plasma;  or 
perhaps  a  variety  of  jade,  a  stone  knovsrn  in  Europe  since  the  Stone  age.  The  green,  with  a  line 
running  through  it  (Monogrammos),  may  have  been  plasma,  or  jade,  with  a  narrow  seam  of 
white  quartz. 

Pliny's  Prasius,  spotted  with  red,  was  our  heliotrope;  his  Heliotrope  (xxxvii.  60)  was  a  leek- 
green  stone  (prase  or  plasma)  veined  with  blood-red  (jasper);  and  the  jasper  was  so  abuudant 
a  part  as  to  give  a  general  red  reflection  to  the  whole  when  it  was  put  in  water  in  the  face  of  the 
sun,  whence  the  name  from  nXioi,  sun,  and  rpcKM,  to  turn. 

6.  Agate  {\\xnTm  [fr.  Sicily]  T/ieop/ir.  Achates  pt.  Plin.,  xxxvii.  54.  Onyx  pt.  Plin.,  ib., 
24).  A  variegaced  chalcedony.  The  colors  are  either  (a)  banded;  or  (/i)  in  clouds  ;  or  (y)  due  to 
visible  impurities. 

a.  Banded.  The  bands  are  deUcate  parallel  lines,  of  white,  tendon-like,  wax-like,  pale  and  dark 
brown,  and  black  colors,  and  sometimes  bluish  and  other  shades.  They  follow  waving  or  zigzag 
courses,  and  are  occasionally  concentric  circular,  as  in  the  eye-agate  {Leucophthalmv^  Plin.,  xxxviL 
62,  and  Triophthalmus  ib.,  7 1).  The  fine  translucent  agates  graduated  into  coarse  and  opaque  kinds. 
The  bands  are  the  edges  of  layers  of  deposition,  the  agate  having  been  formed  by  a  deposit  of 
eihcia  from  solutions  intermittently  supplied,  in  irregular  cavities  in  rocks,  and  deriving  their  con 
centric  waving  courses  from  the  irregularities  of  the  walls  of  the  cavity.  As  the  cavity  cannot 
contain  enough  of  the  solution  to  fill  it  with  silica,  an  open  hole  has  been  supposed  to  be  retained 
on  one  side  to  permit  the  continued  supply ;  but  it  is  more  probable  that  it  passes  through  the  outer 


QUARTZ.  195 

layers  by  osmosis,  the  denser  solution  outside  thus  supplying  silica  as  fast  as  it  is  deposited  with* 
in.  The  colors  are  due  to  traces  of  organic  matter,  or  of  oxyds  of  iron,  manganese,  or  titauiura, 
and  largely  to  differences  in  rate  of  deposition.  The  layers  differ  in  porosity,  and  therefore  in  tht 
rate  at  which  they  are  etched  by  fluoric  acid ;  and  consequently  the  etching  process  brings  out 
the  different  layers,  and  makes  engravings  that  will  print  exact  pictures  of  the  agate.  Owing  aUo 
to  the  unequal  porosity,  agates  may  be  varied  in  color  by  artificial  means. 

A  brown  banded  agate  afforded  Redtenbacher  (Ranim.  Min.  Ch.,  1007)  Si  P8*91,  Fe  0*72,  0»  C 
\  0-31=9<J-94. 

/?.  Irregularly  clouded.     The  colors  various,  as  in  banded  agate. 

A  whitish  clouded  var.  (a)  is  probably  tlie  Leucachaies  Plin.  (fr.  \tv(6(,  white) ;  (6)  a  wax-colored, 
his  Cerachafes  (fr.  cera,  wax),  a  name  that  may  have  been  applied  also  to  ordinary  wax-colored 
chalcedony,  as  the  stone  was  one  iu  little  repute  ;  (c)  a  reddish,  his  Sardachates,  or  carnolian-ugate. 
The  last  probably  included  also  banded  kinds.  /lemachatece  (fr.  lir.i",  blood)  was  probably  a  tru« 
light-colored  agate,  blotched  with  red  jasper,  "  blushing  with  spots  of  blood,''  as  says  Solinos 
(King,  p.  207),  of  which  there  are  very  beautiful  kind?,  and  not  simple  red  jasper.  Ja^rpadiates 
must  have  been  an  agate  in  which  bluish  and  greenish  shades  (laspis)  predominated.  These 
aames  are  given  by  Pliny  without  accompanying  descriptions. 

y.  Oohrs  due  to  vi'sihli  impurities,  (a)  Moss-ajaie,  or  Mocha-atone,  filled  with  brown  moss-liko  or 
dendritic  forms  distributed  through  the  mass.  (6)  Dendritic  Agate^  containing  brown  or  black 
dendritic  markings.     These  two  are  the  Dendrachaies  Plin.  (fr.  6-v6unv^  a  tree). 

There  is  also  t^.  Agatized  wood :  wood  petrified  with  clouded  agate. 

7.  Onyx  ('0./m;^(oi/  Theophr.  Onyx  pt.  [rest  agate,  stalagmite,  q.  v.]  PUn.,  ixxvii.  24)  Ijke 
''  agate  in  consisting  of  layers  of  different  colors,  but  the  layers  are  in  even  planes,  and  the  banding 

unerefore  straight,  and  hence  its  use  for  cameos,  the  head  being  cut  in  one  color,  and  another 
serving  for  the  background.     The  colors  of  the  best  are  perfectly  well  defined,  and  either  while 
'  and  black,  or  white,  brown  and  black  alternate. 

8.  Sardonyx  (Plin.,  xxxvii.  23).  Like  onyx  in  structure,  but  includes  layers  of  camelian 
(sard)  along  with  others  of  white  or  whitish,  and  brown,  and  sometimes  black  colors. 

9.  Agate- Jasper.     An  agate  consisting  of  jasper  witli  veinings  and  cloudings  of  chalcedony.  ^ 

10.  SiliciouAi  sinter.  Irregularly  cellular  quartz,  formed  by  deposition  from  waters  containing 
silica  or  soluble  silicates  in  solution. 

I  11.  Flint  (Silex  pt.  Plin.,  Feuerstein  Germ.).  Somewhat  allied  to  chalcedony,  but  more  opaque, 
and  of  dull  colors,  usually  gray,  smoky-brown,  and  brownish-black.  The  exterior  is  oftpu  whitisli, 
from  mixture  with  lime  or  chalk,  in  which  it  is  imbedded.  Lustre  barely  glistening,  subvitreous. 
Breaks  with  a  deeply  conchoidal  fracture,  and  a  sharp  cutting  edge.  'Ihe  Hint  of  the  chalk  forma- 
tion consists  largely  of  the  remains  of  infusoria  (Diatoms),  sponges,  and  other  marme  prouuctions. 
The  silica  of  flint,  according  to  Fuchs,  is  partly  soluble  silica.  See  on  thi.s  pomt  p.  r.»4. 
There  is  usually  one  per  cent,  or  so  of  alumina  and  peroxyd  of  iron,  with  one  or  two  ol  water. 
The  coloring  matter  of  the  common  kinds  is  mostly  carbonaceous  matter. 

12.  Hormtone  (Silex  pt,  Pltn.,  llorr.stein   Germ.).     Resembles  flint,  but  more  brittle,  the  frao- 

,  ture  moro  sphntery.  Chert  is  a  term  often  applied  to  hornstone,  and  to  any  '"n?"'"^  "'"y.^^*' 
including  the  jaspers.  A  grayish  chalcedonic  hornstone  from  Manenbad  afforded  Kenstcn  M  JU  JU, 
^1  :s-10,'$5e  1-73,  Mg  1-28,  Ou  0-9+,  Na  and  K  0  7(.,  H  1-^5  (Jahrb.  ^in    l«-4.s   Co..) 

18.  Bamnite,  Lydian  Stone,  or  7hucMoae  (Lapis  Ly<lius  PUn.,  xxxui.  U    !  Basan.tes  ,d.,  tttvi. 

111).     A  velvet-black  siliceous  stone  or  flinty  jasper,  used  on  account  of  its  harunoas  .. 

!  color  for  trying  the  purity  of  the  precious  metals.     The  color  left  on  the  stone  a^XT  rn- ^    ^  _ 
metal  across  it  indicates  to  the  experienced  eye  the  amount  of  alloy.     It  is  "^^  SP  '"J^^X /'^ 
hornstone.     It  passes  into  a  compact,  fissile,  siliceous,  or  flmty  rock,  ot  f^^-^'^^^^^i^^.^^^^^^^^^ 
called  siliceous  slate,  and  also  Phlhauyte ;  and  then  resembles  ordinary  jasj^er  of  gray.h  and  other 

j  shades  especially  the  banded  jaspers.^  ^ ^      ^^^  ^^^  nT^nmatitis  Plin.,  xxxviL  c  60.  not  hii 

I        14.  Ja-spei 

Haematites), 
!   by  hydroujs 
\   Dark  greet 

'   ox  riband  jasper  {BQ.\\(\.]ixs,'^\^  Germ.), 
I   nodules  which  are  zoned  in  brown  and  yellowish  colors.  •  ^^^^  ;„  >w»infr  R  B  fu«»*blo  on 

Porcelain  jasper  i.  nothing  but  baked  clay,  and  differs  ^''^/.'''^^  J^^^P^-S^^Vo^^'^^^ 

the  edges.     Red  porphyry,  ov  its  base,  resembles  jasper,  but  is  also  fusible  on  the  e<igc^  i>c    g 

usually  an  impure  feldspar. 

C.  Besides  the  above  there  are  also:—  .  ,.      ^r  nn«rtr  crruins  verr  firmly  compacUHl . 

1.  Granular  Quartz,  or  Quartz-rock.  A  rock  consisting  °^„^"^i,^^^^^^X7/o^Jrar  A  rock  made 
the  grains  often  hardly  distinct.  2.  Quartzose  Sandstone.  ^•.J^''''';''^^^,^^^^^^  and  m-ko  • 
Df  p?bbles  of  quartz  with  sand.     The  pebble.  ^ometmK-s  are  jasiK^rand  chs^^^^^^^^  ^^ 

••r..autiful  stone  when  poUshed.     4.  Itacolumit^  or  Flexible  Sandstone.     A  InaDic  aan 
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sisting  mainly  of  quartz  sand,  but  containing  a  little  talc,  and  possessing  a  degree  of  flexi 
bility  when  in  thin  laminae.  5.  Buhrstone.  A  cellular,  flinty  rock,  having  the  nature  in  part  of 
coarse  chalcedony. 

6.  PseudoinorpJiom  Quartz.  Quartz  appears  also  under  the  forms  of  many  of  the  mineral  species, 
which  it  has  taken  through  either  the  alteration  or  replacement  of  crystals  of  those  species.  The 
most  common  quartz  pseudomorphs  are  those  of  culcite,  barite,  fluorite,  and  siderite.  (a)  Tdbulat 
quartz  consists  of  intersecting  plates  of  quartz,  and  is  probably  a  result  of  the  quartz  being  depos* 
ited  among  intersecting  plates  of  other  minerals,  as  barite.  (6)  ^a^^i^e  of  C.  Tripe  (Phil.  Mag.,  i. 
40,  1827)  is  a  pseudomorph  after  datholite.  (c)  Beckite  Duf  is  a  pseudomorph  after  coral,  chalce- 
donic  in  character,  from  Devonshire,  England ;  it  contains  some  of  the  carbonate  of  lime  of  the 
original  coral  (Church,  Phil.  Mag.,  IV.  xxiii.  95).  (d)  Bahel-quariz  is  quartz  which  has  impressions 
of  cubes  of  fluor,  arising  from  its  having  been  deposited  over  the  crystals,  (e)  Silicified  shells  are 
proper  pseudomorphs  in  quartz ;  they  occur  through  many  rock  strata,  including  limestones.  (/) 
^Si/icT/iec?  M;ood  is  quartz  pseudomorph  after  wood.  The  texture  of  the  original  wood  is  usually 
well  retained,  it  having  been  formed  by  the  deposit  of  silica  from  its  solution  in  the  cells  of  the 
wood,  and  finally  taking  the  place  of  the  walls  of  the  cells  as  the  wood  itself  disappeared. 

Pyr.,  etc. — B.B.  unaltered ;  with  borax  dissolves  slowly  to  a  clear  glass  ;  with  soda  dissolves 
with  effervescence ;  unacted  upon  by  salt  of  phosphorus.  Insoluble  in  muriatic  acid,  and  only 
slightly  acted  upon  by  solutions  of  fixed  caustic  alkalies.  When  fused  and  cooled  it  becomes  opal- 
silica,  having  G.rr2-2. 

Obs. — Quartz  occurs  as  one  of  the  essential  constituents  of  granite,  syenite,  gneiss,  mica  schist, 
and  many  related  rocks ;  as  the  principal  constituent  of  quartz-rock  and  many  sandstones  ;  as  an 
unessential  ingredient  in  some  trachyte,  porphyry,  etc. ;  as  the  vein-stone  in  various  rocks,  and 
for  a  large  part  of  mineral  veins ;  as  a  foreign  mineral  in  the  cavities  of  trap,  basalt,  and  related 
rocks,  some  limestones,  etc.,  making  geodes  of  crystals,  or  of  chalcedony,  agate,  carnelian,  etc. ; 
as  imbedded  nodules  or  masses  in  various  limestones,  constituting  the  flint  of  the  chalk  formation, 
the  hornstone  of  other  limestones — these  nodules  sometimes  becoming  continuous  layers ;  as 
masses  of  jasper  occasionally  in  limestone.  It  is  the  principal  material  of  the  pebbles  of  gravel 
beds,  and  of  the  sands  of  the  sea-shore  and  sand  beds  everywhere.  It  is  reported  by  G.  Rose  as 
occurring  in  the  meteorite  of  Xiquipulco  (Pogg.,  cxiii.  184). 

Silica  also  occurs  in  solution  (but  mostly  as  a  soluble  alkaline  silicate)  in  heated  natural  waters, 
as  those  of  the  Geysers  of  Iceland,  New  Zealand,  and  California,  and  very  sparingly  in  many  cold 
mineral  waters. 

Switzerland,  Dauphiny,  Piedmont,  the  Carrara  quarries,  and  numerous  other  foreign  localities, 
aff'ord  fine  specimens  of  rock  crystal.  The  most  beautiful  amethysts  are  brought  from  India, 
Ceylon,  and  Persia,  where  they  occur  In  geodes,  and  as  pebbles;  inferior  specimens  occur  in 
Transylvania,  in  large  crystalline  groups ;  in  the  vicinity  of  Cork,  and  on  the  island  of  May, 
Ireland.  The  false  topaz  is  met  with  in  Brazil.  Rose  quartz  occurs  in  a  vein  of  manganese,  trav- 
ersing the  granite  of  Rabenstein,  near  Zwiesel  in  Bavaria.  Prase  is  found  in  the  iron  mines  of 
Breitenbrunn,  near  Schwartzemberg  in  Saxony ;  and  in  Brittany,  near  Nantes  and  Rennes.  The 
amygdaloids  of  Iceland  and  the  Faroe  Islands,  aff'ord  magnificent  specimens  of  chalcedony ;  also 
Hiittenberg  and  Loben  in  Carinthia,  etc.  A  smalt-blue  variety,  in  cubical  crystals  (pseudomorphs 
of  fluorite),  occurs  at  Treszytan,  in  Transylvania.  The  finest  carnelians  and  agates  are  found  in 
Arabia,  India,  Brazil,  Surinam,  Oberstein,  and  Saxony.  Scotland  affords  smaller  but  handsome 
specimens  (Scotch  pebbles).  Chrysoprase^  at  Kosemiitz  in  Silesia.  Aventurine  quartz,  at  Cape  de 
Gata  in  Spain.  Cat^s  eye,  in  Ceylon,  the  coast  of  Malabar,  and  also  in  the  Harz  and  Bavaria. 
Plasma,  in  India  and  China,  whence  it  is  usually  brought  in  the  form  of  beads.  Heliotrope,  in 
Bucharia,  Tartary,  Siberia,  and  the  island  of  Rum  in  the  Hebrides.  Float  stone,  in  the  chalk  for- 
mation of  Meuil  Montant,  near  Paris,  and  in  some  of  the  Cornish  mines.  The  banks  of  the  Nile 
afford  the  Egyptian  jasper ;  the  striped  jasper  is  met  with  in  Siberia,  Saxony,  and  Devonshire.  A 
yellow  jasper  is  found  at  Vourla,  bay  of  Smyrna,  in  a  low  ridge  of  limestone,  to  the  right  of  the 
watering-place,  between  the  harbor  and  the  high  hills  back ;  it  is  associated  with  opal,  chryso- 
prase,  and  hornstone,  and  these  minerals  seem  to  occupy  in  the  limestone  the  place  of  hornstone, 
which  is  found  in  various  parts  of  the  adjoining  country,  and  also  at  Napoli  di  Romania  in  Greece. 
The  plains  of  Argos  are  strewn  with  pebbles  of  red  jasper.  A  variety  of  sandstone  occurs  in  thin 
layers  at  Villa  Rica,  Biazil,  remarkable  for  its  flexibility;  a  ^myC^SLV  flexible  sandstone  occurs  in  the 
North  Carolina  gold  region. 

In  Now  York,  quartz  crystals  are  abundant  in  Herkimer  Co.,  at  Middleville,  Little  Falls,  Salis- 
bury, and  Newport,  loose  in  cavities  in  the  Calciferous  sand-rock,  or  imbedded  in  loose  earth,  and 
sometimes,  according  to  Beck,  in  powdered  anthracite.  Fine  dodecahedral  crystals,  at  the  beds 
of  specular  iron  in  Fowler,  Herman,  and  Edwards,  St.  Lawrence  Co.  In  Gouvemeur,  crystals, 
with  tourmaline,  etc.,  in  limestone,  which  have  rounded  angles  as  if  they  had  been  partially  fused. 
On  the  banks  of  Laidlaw  lake,  Rossie,  large  implanted  crystals.  The  Sterling  ore  bed,  Antwerp, 
Jefferson  Co.,  interesting  dodecahedral  crystals.  4  m.  E.  of  Warwick,  crystals  presenting  the 
rhomjohf*dral  form,  in  jasper.     At  Palatine,  Montgomery  Co.,  crystals,  haAnng  one  end  terminated 
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with  the  usual  pyramid,  while  the  other  is  rounded  and  smooth.  Diamond  Rook  near  Ti»niln«r. 
burgh,  an  oM  but  poor  locality  At  Kllenvillo  lead  mine,  Ulster  Co.,  in  decant  pronps.  At  Diamond 
island  and  Diamond  Point,  Lake  George,  quartz  crystals,  an  in  Herkimer  Co.  lu  Mass  ctvsUIj 
\Nith  unusual  modifications,  sparingly  at  the  Charlestown  syenite  quarry,  ono  of  which  "from  tht 
cabinet  of  Mr.  J.  E.  Teschcmacher  is  represented  in  f.  193.  It  has  the  adjacent  planes  ''.•'  and 
34  uneven,  and  -i  with  a  triangular  furrow  but  sharp  edges  ;  the  rest arehistrou.s  •  with  ihero- 
flective  goniometer,  reflocting  the  sun's  rays,  R  a  ^■;  =  175  .  Pelham  and  Chestertield'M.'.HM  Pari* 
and  Perry,  Mo.,  Benton,  N.  H.,  Sharon,  Vt.,  and  Meadow  Mount,  Md.,  are  other  localitit-H  of  quarti 
crystal.  Near  Quebec,  fig.  191,  and  other  crystals  similar,  but  the  inverse.  At  Chcstcrfiild  Ma<«8 
Bmall  unpolished  rhombohedron.s,  in  granite.  At  Paris,  Me.,  handsome  crystils  of  brown  or  smoky 
quartz.  Tu  large  crystals,  often  perfect  and  weighing  several  pounds,  at  Minnesota  mine,  Lake 
Superior,  occasionally  enveloped  in  metallic  copper,  as  if  Ciist  around  the  crystals.  Drusv  quarti, 
of  brown,  apple-green,  and  other  tints,  at  Newfaue,  Vt.  For  other  localities,  see  the  catalogue  of 
localities  in  the  latter  part  of  this  volume. 

Rose  quartz,  at  Albany,  and  Paris,  Me,,  Acworth,  N.  H.,  Williamsburg,  Ma.ss?.,  Southbury.  Conn., 
and  Port  Henry,  Essex  Co.,  N.  Y. ;  smoky  quartz,  at  Goshen,  Mass.,  Richmond  Co.,  N.  Y.,  etc*; 
amethyst,  in  trap,  at  Keweenaw  Point,  Pic  bay,  and  Gargontwa,  on  Lake  Superior ;  also  in  tho 
same  rock  at  Bristol,  Rhode  Island,  and  sparingly  throughout  the  trap  region  of  Mas.sachu»ett«  and 
Connecticut;  in  Surry,  New  Hampshire;  in  Pennsylvania,  in  East  Bradford,  Aston,  Chester,  and 
Providence  (one  fine  crystal  over  7  lbs.  in  weight),  m  Chester  Co. ;  very  handsome  at  the  Printo 
vein,  Lake  Superior,  but  now  hardly  obtainable,  as  the  mine  is  not  worked  ;  also  very  large  tine 
crystals,  near  Greensboro,  N.  C.  Crystallized  green  quartz,  in  talc,  at  Providence,  Delaware  Co., 
Penn. ;  at  EllenviUe,  N.  Y.,  with  chlorite.  Chalcedony  and  agates  of  moderate  In^autv,  in  tho 
same  trap  region ;  more  abundantly  about  Lake  Superior,  the  Mississippi,  and  tho  streams  to  the 
west ;  at  Natural  Bridge,  Jefferson  Co.,  N.  Y. ;  about  the  Willamet,  Columbia,  and  other  rivers 
in  Oregon;  abundant  and  beautiful  on  N.  "W.  shore  of  Lake  Superior.  Belmont  s  lead  mine,  St. 
Lawrence  Co.,  N.  Y.,  has  afforded  good  chalcedony  and  chrysoprase,  associated  with  cileite.  Red 
jasper  is  found  on  Sugar  Loaf  Mt.,  Maine ;  in  pebbles  on  the  banks  of  the  Hudson  at  Troy ; 
yellow,  with  chalcedony,  at  Chester,  Mass. ;  red  and  yellow,  near  Murphy's,  Calaverjs  Co.,  Cal. 
Heliotrope  occupies  veins  in  slate  at  Bloomingrove,  Orange  Co.,  N.  Y. 

Smoky  quartz  in  large  crystals,  some  over  100  lbs.,  have  been  found  on  Paradise  R.,  Nova 
Scotia. 

Quartz  pseudomorphs,  after  hexagonal  and  scalenohedral  crystals  of  calcito  and  cube*  of 
fluorite,  at  Westhampton,  Mass. ;  after  barite,  probably,  in  Rutherford  Co.,  N.  C,  often  filled  with 
water. 

Quartz  crystals  occasionally  occur  of  enormous  size.  A  group  in  the  museum  of  the  university 
at  Naples  weighs  nearly  half  a  ton.  A  crystal  belonging  to  Sig.  Rafelli,  of  Milan,  measures  3^  ft. 
in  length  and  5^  in  circumference,  and  its  weight  is  estimated  at  870  lbs;  another  in  Paris  is  .'i  ft, 
in  diameter  and  weighs  8  cwt.  About  a  century  since  a  drusy  cavity  was  opened  at  Zinken,  which 
afforded  1,000  cwt.  of  rock  crystal,  and  at  that  early  period  brought  $300,000.  One  crystal  weighed 
80u  lbs.  A  group  from  Moose  Mountain,  New  Hampshire,  at  Dartmouth  College,  wvighs  147^ 
lbs.,  and  contains  48  crystals;  four  of  them  are  from  5  to  5.^  inches  in  diameter,  ten  from  4  to  4  ; 
inches.     A  crystal  from  Waterbury,  Vt.,  2  ft.  long  and  18  inches  through,  weighs  175  lbs. 

Several  varieties  of  this  species  have  long  been  employed  in  jewelry.    The  a;iie!'  ,lwayd 

been  esteemed  for  its  beauty.      Like  most  other  sto:ies,  it  is  less  brilliant  by  >  -:it;  it 

appears  to  best  advantage  when  surrounded  with  pearls  and  set  in  gold.  Tho  color  ot  ihe  ame- 
thyst is  often  irregularly  diffused,  as  is  well  described  by  Pliny,  "ad  viciniam  crystalli  deseendet 
albicante  purpuras  defectu,"  purple,  gradually  fading  into  while.  It  was  called  anitUiysl  active  r.i, 
on  account  of  its  pretended  preservative  powers  against  intoxiaition,  from  .,  nn%  and  /.«'••'.•,  tc 
intoxicaie.  This  is  not,  however,  the  only  amethyst  of  the  aneients.  The  violet-colored  sapphire, 
the  violet  fluorite  (scalpturis  faciles,  Phn.,  easily  graven),  and  some  other  purple  specie*,  wero 
designated  bv  the  same  name ;  and  it  has  been  supposed  that  garnet  was  aho  mchided. 

Cameos  are  in  general  made  of  onyx,  which  is  well  fitted  for  this  kind  of  miniature  sculpture. 
The  most  noted  of  the  ancient  cameos,  is  the  Mantuan  vase  at  Brunswick.  It  was  cut  from  a 
single  stone,  and  has  the  form  of  a  cream  pot,  about  seven  inches  high  and  two  and  a  I.  ' ; 

on  its  outside,  which  is  of  a  brown  color,  there  are  white  and  yellow  groups  of  nu- 
representing  Ceres  and  Triptolcmus  in  search  of  Proserpine.     The  Mu.seo  Korbonico.  -. 

contains  an  onyx  measuring  eleven  inches  by  nine,  reprosentmg  the  apotheosis  of  Auu- 
another  exhibiting?  the  apotheosis  of  Ptolemy  on  one  side  and  the  head  ot  Memisa  on 
both  are  splendid  specimens  of  the  art,  and  the  former  is  supposed  to  be  the  argoMt  in^ 

The  carnelian  is  often  rich  in  color,  but  is  too  common  to  b.^  much  J'^^'Ji^'^'J^^'';''  ";;' 
obtained  from  the  rock  they  are  usually  gray  or  grayish-red;  they  rocvive  t^e.r  fine  colors  from 
..n  exposure  of  several  weeks  to  the  sun's  rays,  and  a  subsequent  heating  '";;«;^»  7.  P^^^  . J^J 
colors  of  agate,  when  indistinct,  may  be  brought  out  by  boiling  m  oi^  and  at^rwn^d  »°  «''^'^^ 
acid:  the  latte;  carbonizes  the  oil  absorbed  by  the  porous  layers,  and  thus  incroasiS  Uio  conlraM 
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»f  the  diflferent  colors.  Agate  is  often  made  into  mortars  for  chemical  and  pharmaceutica'  pre 
)arations,  and,  according  to  Pliny,  it  was  employed  for  the  same  purpose  by  the  physicians  of  his, 
lay.  Phny  also  mentions  that  "  the  best  cautery  for  the  human  body  is  a  ball  of  crystal  acted  on 
)y  the  sun"  (xxxvil  10).  He  deplores  the  extravagance  of  his  times,  as  exhibited  in  the 
Tystal  drinking  cups  and  vases  of  the  wealthy. 

Jasper  admits  of  a  brilHaut  polish,  and  is  often  formed  into  vases,  boxes,  knife-handles,  etc. 
t  is  also  extensively  used  in  the  manufacture  of  Florentine  mosaics. 

Quartz  is  distinguished  by  its  hardness — scratching  glass  with  facility;  infusibility — not  fusing 
lefore  the  blowpipe ;  insolubility — not  attacked  by  water  or  the  acids ;  uncleavdbilUy — one  variety 
leing  tabular,  but  proper  cleavage  never  being  distinctly  observed.  To  these  characteristics  the 
ction  of  soda  B.B.  may  be  added. 

The  word  quartz  is  of  G-erman  provincial  origin.  Agate  is  from  the  name  of  the  river  Achates, 
1  Sicily,  whence  specimens  were  brought,  as  stated  by  Theophrastus. 

Alt. — Pseudomorphs  of  pyrite,  tin  ore,  stannite,  magnetite,  hematite,  and  voltzite,  after  quartz, 
Lave  been  met  with. 


232.  OPAL.    Opalus,  Paederos,  Plin.^  xxxvil.  21,  22.    Quartz  resinite  H.^  Tr.,  ii.  1801, 

Massive,  amorphous;  sometimes  small  reniform,  stalactitic,  or  large 
uberose.     Also  earthy. 

H.  =  5*5— 6*5.  G.=:1'9— 2*3.  Lustre  vitreous,  frequently  subvitreous  ; 
►ften  inclining  to  resinous,  and  sometimes  to  pearly.  Color  white,  yellow, 
'ed,  brown,  green,  gray,  generally  pale  ;  dark  colors  arise  from  foreign 
idmixtures  ;  sometimes  a  rich  play  of  colors,  or  different  colors  by  re- 
racted  and  reflected  light.     Streak  white.     Transparent  to  nearly  opaque. 

Comp. — Si,  as  for  quartz,  silica  being  dimorphous,  the  opal  condition  being  one  of  lower 
legrees  of  hardness  and  specific  gravity,  and,  as  generally  believed,  of  incapability  of  crystalliza-' 
ion.  Water  is  usually  "present,  but  it  is  regarded  as  unessential.  It  varies  in  amount  from  2*75 
0  21  p.  c. ;  or,  mostly,  from  3—9  p.  c.  =  Si  +  i  H  to  Si  +  ^  it  (or  9  Si +  11  to  3  Si  +  H).  Opal 
iften  contains  more  or  less  of  quartz  mixed  with  it;  and  most  of  the  analyses  are  unsatisfactory, 
•ecause  they  leave  the  amount  of  the  latter  wholly  unconsidered;  and  since  sohibility  in  a  hot 
olution  of  caustic  potash  is  not  a  decisive  test  of  opal,  as  shown  by  Ramraelsberg  (Pogg.,  cxii. 
77),  no  method  for  its  exact  determination  is  known.  (See  p.  192,  under  Quartz.)  Eammelsberg'a 
lercentage  results  are  as  follows ;  under  the  heading  ign.  &  S,  the  sum  of  the  loss  by  both  is 
:iven,  and  in  brackets  that  by  drying  over  sulphuric  acid  alone: 


G. 

G.  after  ign. 

Ign.  &  S. 

Insol, 

Semiopal,  Grochau 

2-101 

1-878 

6-55 

7-21 

"         Vallecas,  brown 

2-216 

2-224 

11-75 

8-26 

18-5— 3  9 -.3 

"               "        white 

454 

'l-78° 

19-2— 53-5 

Geyserite,  Iceland 

883 

3-4r 

4-8  (=3Pc) 

Hyalite.  "Walsch 

2-185 

3-28 

"0      ' 

9-7—19-9 

"            "      after  ign. 

1-507 

21-  —45-9 

Moreover,  optical  characters  do  not  afford  decisive  distinctions ;  for  Ehrenberg  has  found  (Ber. 
Lk.  Berhn,  65,  1819,  Raram.,  Pogg..  cxii.  191)  that  hyalite,  after  ignition  and  before,  and  chrys- 
prase  are  alike  doubly-refracting;  chalcedony  from  Faroe  and  semiopal  from  Yallecas,  doubly- 
efracting,  with  spots  of  singly-refracting ;  semiopal  fr.  Grochau  and  Jiini,  singly-refracting,  withj 
pots  of  doubly-refracting. 

Var. — 1.  Precious  Opal.  Exhibits  a  play  of  delicate  colors,  or,  as  Pliny  says,  presents  various 
efulgent  tints  in  succession,  reflecting  now  one  hue  and  now  another.  Seldom  larger  than  a 
lazel  nut ;  a  mass  in  the  Vienna  museum  has  the  size  of  a  man's  fist  and  weighs  17  oz.,  but  has 
lumerous  fissures,  and  is  not  wholly  free  from  the  matrix. 

2.  Fire-opal  (Feueropal,  fr.  Mexico,  Humboldt,  Karsten,  Klapr.  Beitr.,  iv.  156,  1807).  Hyacinth- 
ed  t)  honey-yellow  colors,  with  fire-like  reflections,  somewhat  irised  on  turning. 

?..   Girasol.     Bluish-white,  translucent,  with  reddish  reflections  in  a  bright  light. 

4,  Common  Opal.  In  part  translucent;  (a)  milk-white  to  greenish,  yellowish,  bluish;  {h) 
^esin  opal  (Wachsopal,  Pechopal,  Germ.),  wax-,  honey-  to  ochre-yellow,  with  a  resinous  k  stre ;  [c 
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dull  olive-green  aud  mountain-green;  (d)  brick-red.  Ineludea  .STemjopa/ (Halbopal  Wem  Bennn. 
J,  375,  1789);  also  (e)  Uydrophane,  which  is  transhicent,  wliitish,  or  liKht-coIored,  adher^-a  to  iS 
tongue,  and  becomes  more  transhicent  or  transparent  in  water  (to  which  the  name,  from  i-i^ 
water,  and  fni.c.,  to  make  dear,  alludes),  a  very  common  quahty  of  opaL  (/)  ForchcriU  (Auhhorol 
Wien.  Ztg.  Abendbl.,  Jul  11,  1860);  an  oran^e-yeUow  opal,  colored  by  orpiment-  (1  =2-n 
Maly  (J.  pr.  Ch.,  Ixxxvi.  501).     It  is  from  Reittelleld,  in  Upper  Styria.  '       ' 

6.  Cacholong  (Kaschtschilon  of  Kalmucks  and  Tartars  [= beautiful  stone]  K  "  "  r  Ccrm, 
Perlrautter-opal  Karsl,  Tab.,   1808).      Opaque,  bluish-wliite,  porcelaiu-wlute,   ,  .w.^'h  or 

reddish;  often  adheres  to  the  tongue,  and  contains  a  little  alumina. 

6.  Opal-agate.     Agate-like  in  structure,  but  consisting  of  opal  of  different  shades  of  color. 

7.  Menilite  (Pechstein  de  Menil  Moutant  Delarhre  &  Quinquet,  J.  de  Phys.,  xixi.  211»  1787  • 
Meuilite  de  Saussure,  Delameth.  T.  T.,  ii.  1G9,  1797.  Leberopal  Karst.,  Tab.,  24,  lbOi»).  iu  con' 
cretiouary  forms,  tuberose,  reniform,  etc.,  opaque,  dull  grayish,  grayish-brown,  occurring  im- 
bedded  in  a  shaly  argillaceous  deposit.  " 

8.  Ja^p-opal  (Karst.  Tab.,  26,  1808;  Opal-jasper,  Eisenopal,  Ilausm.,  Handb.,  428.  1813).  Opal 
containing  some  yellow  oxyd  of  iron  and  other  impurities,  and  having  the  color  of  yellow  jasper 
with  the  lustre  of  common  opal. 

9.  Wood-opal  (Holz-opal  Germ.).     Wood  petrified  by  opal. 

10  Hyalite  (Mullerisches  Glas  [  =  MuIler's  Glass,  after  the  discoverer];  Hyalit  Wem.,  Hoffrru 
Miu.,  ii.  a,  134,  1812,  Karst.,  Tab.,  22,  1800;  Gummistein  Blumenb.,  Nat.,  553;  Glasopal  I/a<tsm., 
Handb.,  424,  1813).  Clear  as  glass  and  colorless,  constituting  globular  concretions,  and  also 
crusts  with  a  globular,  reniform,  botryoidal,  or  stalactitic  surface ;  also  passing  into  translucent, 
and  wliitish. 

11.  Fioriie,  Siliceous  Sinter  (Kieselsinter  Germ.;  Santi,  Viag^io  al  MontomiaU,  Pisa,  17y5, 
Crell's  Ann.,  ii.  589,  1796;  Thomson,  J.  de  Phys.,  xxxix.  407,  1791,  Breve  Notizia  di  un  Viaggia- 
torc  sulle  Incrost.  Sil.  termali  d'ltalia,  etc.,  1795,  Crell's  Ann.,  i.  108,  1796,  Bibl.  Brittan,  185, 
1796  (?name  fiorite  here  given);  Pfaff.,  Crell's  Ann.,  ii.  589,  179H;  Resinite  termogino  (//a/.). 
Includes  translucent  to  opaque,  grayish,  whitifh,  or  brownish  incrustations,  porous  to  firm  in 
texture ;  sometimes  fibrous-like  or  filamentous,  and,  when  so,  pearly  in  lustre  (then  called  PtarU 
sinter);  formed  from  the  decomposition  of  the  siliceou."  minerals  of  volcanic  rocks  about  fumaroles, 
or  from  the  siliceous  waters  of  hot  springs.  It  graduates  at  times  into  hyalite,  (a)  The  original 
fiorite  (or  pearl-sinter),  as  described  by  Thomson,  occurs  in  tufa  in  the  vicinity  of  Santa  Fiora, 
Italy,  and  also  on  Ischia,  and  at  the  Solfatara  near  Naples,  iu  globular,  botryoidal,  and  stalactitic 
concretions,  pearly  in  lustre.  Thomson  also  mentions  (1791)  a  similar  incru.^tation  as  formed 
from  the  hot  waters  of  the  Sasso  lagoons.  It  was  referred  by  Werner  to  hyalite  in  1^10  (Hoff- 
mann), {h)  The  Michaelite  (J.  W.  Webster,  Am.  J.  Sci.,  iii.  391,  1821)  is  similar,  from  the  i.shind 
of  St.  Michaels,  one  of  the  Azores,  where  it  occurs  in  snow-white  incrustations,  capillary  or  fili- 
form in  structure,  pearly  in  lustre,  with  G.  =  l-866.  (c)  Geyserite  (Kicseltuff  (fr.  Geysers)  A'/a/w., 
Beitr.,  ii.  109,  1797;  Geysirite  Delameth..  Min.,  1812;  Damour,  Bull.  G.  Fr.,  1848,  157)  constitutes 
concretionary  deposits  about  the  Iceland  geysers,  presenting  white  or  grayish,  porous,  stalactitic, 
filamentous,  cauhflower-like  forms;  also  compact-massive,  and  scaly-massive;  H.  =  5;  rarely 
transparent,  usually  opaque;  sometimes  falling  to  powder  on  drying  in  the  air. 

12.  Float-stone  (Quartz  nectique,  H.,  Tr..  ii.  1801;  Schwimmstein  Germ.).  In  light  concretion- 
ary or  tuberose  masses,  white  or  grayish,  sometimes  cavernous,  rough  in  fracture.  So  light, 
owing  to  its  spongy  texture,  as  to  float  on  water.  The  concretions  sometimes  have  a  flint-liko 
nucleus. 

13.  Tripolite  (Trippel,  Terra  Tripolitana  (fr.  Tripoli,  in  part),  Wa'l,  \V1,  1747.  Infusorial  earth; 
Bergraehl,  Kieselmehl,  Kieselguhr,  Germ.  Farina  fossilis.  Randanito  Salvetat,  Ann.  Ch.  Phys., 
III.  xxiv.  848,  1848).  Formed  from  the  siliceous  shells  of  Diatoms  and  other  microscopic  species, 
as  first  made  known  by  Ehrenberg,  and  occurring  iu  deposits,  often  many  miles  in  area,  cither 
uncompacted,  or  moderately  hard,  (ai  Infusorial  Earth,  or  Eart/iy  Tripolite,  a  very  fliic-grained 
earth  looking  often  like  an  earthy  chalk,  or  a  clay,  but  harsh  to  the  feel  and  scratchmg  glass 
when  rubbed  on  it.  (b)  Randanile,  a  kaolin-like  variety  from  Ceyssat  near  Randan,  in  Dept.  I  uy 
de  Dome,  and  from  Algiers,  containing  9  to  lo  p.  c  of  water.  A  deposit  at  Santi,  biora  lu  Tu»- 
cauy  was  made  known  by  G.  Fabbroni  in  1794  (Giorn.  Fis.-med.  di  D.  Brungn;Uelli.  p  l.'» :  l^roii  ■ 
Ann.,  ii.  199,  1794  ;  Bergmehl  v.  Santa  Fiora  Klaproth,  Beitr.,  vi.  348).  It  con.^ist.s  ^^  l^^J'^ 
white,  loose,  mealy  earth;  Fabbroni  states  that  he  made  bricks  of  it  which  would  float  hkc  inose 


magnesia,  oxyd  of  iron,  etc.     id)  Alumocakite  (fr.  Eibenstock,  Breith.,  bhar.,  ^''\'\''\;".-Jjr' 

mUk-white  material,  having  a  hardness  of  only  I  to  1  i ;  G.- 2-1 74  ;  it  may  be  a  vanoty  of  tni^te, 

coulaining  a  little  lime  and  alumina.  .„„«»     -  ^  n..«»...>  MinH  O 

Analyses :  1,  Klaproth  (Beitr.,  ii.  151);  2,  v.  KobeU  (Char.,  252,  1830) ;  3-6,  Damour  (MtilL  O 
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Fr.,  II.  V.  ]  62,  1848) ;  7,  Klaproth  (1.  c,  iv.  156) ;  8,  id.  (ib.,  ii.,  157) ;  9,  Forchhammer  Togg.,  xxiv 
331);  10,  G.  J.  Brush  (This  Miu.,  152,  1854);  11,  Klaproth  (1.  c,  v.  29);  12,  id  (ib..ii.  154);  13, 
Tschermak  (Ber.  Ak.  Wien,  xiii.  381);  14,  Wrightson  (Ann.  Ch.  Pharm.,  liv.  358);  15,  Stucke 
(Nose  Eeschr.  vulk.,  Foss.,  73);  16,  Forchhammer  (1.  c);  17,  18,  Damour  (1.  c);  19,  Klaproth 
(L  c,  ii.  160) ;  20,  21,  V.  d  Mark  (Verh.  nat.  Ver.  Bonn,  ix.  1852) ;  22,  Wertheun  (Ramm.  Min.  Ch., 
133j;  23,  G.  J.  Brush  (This  Min.,  691,  1850);  24,  J.  L.  Smith  (Am.  J.  Sci.,  xv.  435);  25,  Klap- 
roth  (1.  e.,  ii.  161);  26,  27,  R.  Brandes  (Nogg.  Geb.  Rh.-Westph.,  1.338);  28,  V.  d.  Mark  (1.  c); 
29,  Klaproth  (1.  c.,  ii.  162);  30,  Beudant  (Tr.,  ii.  18). 

31,  Damour  (1.  c);  32,  Schaffgotsch  (Pogg.,  Ixviii.  147);  33,  Damour  (1.  c.) :  34,  Bucholz  (Gehl. 
J.,  i.  202,  viii.  176) ;  36-38,  Damour  (1.  c.) ;  39,  Klaproth  (1.  c.) ;  40,  Kersten  (Schw.  J.,  Ixvi.  25) ;  41, 
Forchhammer  (Pogg.,  xxxv.  331);  42,  43,  BiekeJl  (Ann.  Ch.  Pharm.,  Ixx.  290);  44,  Pattison 
(Phil.  Mag.,  III.  XXV.  4^95);  45,  Mallet  (ib.,  IV.  v.  285). 

46,  Klaproth  (1.  c,  vi.  348) ;  47,  48,  Fournet  &  Salvetat  (Ann.  Ch.  Phys.,  III.  xxiv,  348) ;  49, 
Baumann  (Ramm.  Min.  Ch.,  136);  50,  R.  Hoffmann  (J.  pr.  Ch.,  xc.  467);  51,  Hanstein  &  Schultz 
(Ann.  Ch.  Pharm.,  xcv.  292;;  52,  Kuhlmann  (ZS.  nat.  Ver.  Halle,  viii.  478);  53,  Klaproth  (1.  c, 
V.  112);  54,  55,  Bucholz  (Leonh.  Tasch.,  vi.  5,  8);  56,  Kersten  (Freiesleb.  Mag.  Orykt.,  Heft  5): 


1 .  Czerwenitza,  precious  opal 
2  "  " 

3.  "         G.  =  2029 

4.  Mexico,  limpid,  G.  =  2-029 

5.  "      chatoyant,  G.  =  2-024 

6.  "  " 

7.  Zimapan,  Fire-opal 

8.  Kosemiitz,  milk-w. 

9.  Faroe,  Fire-opal 

10.  Georgia,     "      G.=2-07 

11.  Aloravia,  gray 

Hubertsburg,  Eydrophane 
Thebes,  " 

Schiffenberg,  Semi-opal 
Hanau  " 

Faroe,  Cacholong 
Iceland,  Resinopal,  G.= 2*095 
Mexico,  " 

Telkebanya,  " 
Rosenau,  ywh.-hrown 

"         w.  ext.  of  last. 
Meronitz,  gnh.-broion 
Vourla,  gyh.-green,  G.=2'054 
Harmanjick,  Rennopal 
Menil-Montant,  Menilite 
Oberkassel,   Wood-opal 
Quegstein,  Siebengeb.    ** 
Stenzelberg,  Jaspopal 
Telkebanya,         " 
Jasztraba,  Hung." 


Si 

90 

'89-06] 
^93-90] 
91-1 2J 
■89-90] 
93-95] 
92-00 
98-75 
88-73 
91-89 
85 

93-13 
85-8 
90-20 
82-75 
95-32 
[92-03] 
[95-40] 
93-5 
91-82 
89-54 
83-73 
[94-9] 
92-0 
85-5 
93-01 
86-00 
88-28 
43-5 
47-81 


fl        ^1        3Pe      Ca     Na      t. 


10 

10-94 
6-10 
8-88 

10-10 
6-05 
7-75 

[1-05] 
7-97 
5-84 
8* 

5-25 

8-4 

2-73 

10-00 
3-47 
7-97 
4-60 
5-0 
5-61 
5-08 

11-46 
5-1 
4-15 

11-0^ 
4-12 
9-97 
5-67 
7-5 

13-17 


0-10 
0-99 
1-40 
3 

1-62 


0-25 
0-10 


0-49 


0 


Mg  0-92- 

1-75     - 


ilg4-9 

4-11  "0-86  0-90 
3-00  Ca  0-25 

0-06    0-06 


1-0       - 

0-14  2-1 5Mg  0-18- 

0-27  4-94   "    0-17- 

3-58  Ca  1-57- 


1-0 
0-12 
0-50 
0-31 

0-93 


Sig  3-0  - 

0-5         0-5     - 

0-37     - 

3-50     - 

5-58]!kIg  016- 

47-0       - 

38-09     - 


=100  Klaproth. 

=100  KobeU. 

=100  Damour 

=100  Damour. 

=100  Damour. 

=100  Damour. 

=100  Klaproth. 

=100  Klaproth. 

•34     Mgl-48  =  10uP. 
' — =100-05  Brush. 

,  C  1,  Bit.  (1-33  = 

99  08  Klaproth. 

=1U0  Klaproth. 

=100-1  Tsch. 

0-&0S0-31  =  10l76W. 

=99-50  Stucke. 

0-07,MgO-4=99-5sF. 

=100  Damour. 

=100  Damour. 

=100  Klaproth. 

0-10  =  100  Mark. 

=100  Mark. 

,MgO-67  =  10lW. 

—=100  Brush. 

=  99-15  Smith. 

=98-5  Klaproth. 

=99-62  Brandes. 

,S0-20  =  100-17B. 

=100  Mark. 

=98-0  Klaproth. 

=100  Beudant. 


2,  Hyalite,  Fiorite  or  Siliceous  Sinter. 


81. 

Waltsch 

,  Bohem.,  Hyalite 

[96-94] 

3-06 

3-2. 

a 

U                       (( 

95-5 

3-0 

0-8 

0-2 

33. 

Kaiserstuhl  " 

[96-99] 

3-01 

34. 

Frankfort,  a.  M.         " 

9200 

6-33 

35. 

Azores, 

Michaelite 

82-29 

16-35 

1-36 

tr. 

36. 

Iceland, 

Geyserite 

87-67 

10-40 

0-71 

0-40 

37. 

"       gray 

92-69" 
'91-23 

7-41 

38. 

"        white 

8-97 



39. 

98-0 

1-5 

0-5 

40. 

94-01 

4-10 

1-70 

— . 

41. 

84-43 

7-88 

3-07 

1-91 

0-70 

42. 

M 

88-26 

4-79 

0-69 

3-26 

0-29 

=100  Damour, 

=99-5  Schaffg. 

=100  Damour. 

=98-33  Bucholz 

=100  Webster. 

0-82     tr.  =100  Damour. 

=100  Damour 

" =100  Damour. 

=100  Klaproth 

=99  81  Kerst. 

0-92,  Mg  1-1)6  Forchh. 

0-11    0-11,  8  2-49=100  E 


43,  Iceland,   Geyserite 


44.  N.Zealand, 

45.  " 


a.  =  1-968 


Si 
9156 

77-35 
94-20 


OPAL. 

5-76 

7-66 
3-06 


Xl 

1-U4 

9-70 
1-58 


018 

3-72 

0-17 


C5a 

033 

1-74 
ir. 


3.  TripoUte,  Infusorial  Earthy  Floatstone. 


46.  Santa  Flora,  Bergmehl  79  12 

47.  Ceyssat,  Randanits  87*2  100 

48.  Algiers,         "  8(»-00  9*00 

49.  Bilin,  rripoZrte,  G.  =  1-862.  87-58  8-89 

50.  "  "  80-30  10-90 


5 

2 
1-41 

2' 
5' 


00 

C 

04 

40 


0-55 


51.  Luneberg,  ^'ar^A  87-86  8-43  0*13 

52.  Ebstorf,         "  90-86  9-01  0-29 

63.  Mauritius,  Kieselguhr  72-0  21-0  2*5 

54.  Paris,  Q.  nedique,  lighter  94-0  5-0  0' 

5n.       "  "        heavier  9  TO  6-0  0- 

56.  Eibenstock,  Alumocalcite  86-GO  400  223 

>  Somewhat  ammoniacal.      b  With  some  carbonaceous  material 
of  lime.    ( Also  ammonia  O-Ql. 


0-73 
0-23 
2-5 


0-8J 
0-5ti 
109 
0.44 

0-75« 
016' 


25 


i/Lgtr. 


Xa 
016 

0-85« 
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0-19,  S  031,  MjfO-41 
•-100  l{i.  K.  iL 

=100-17  r..;u^ 

=9y-86  MalioL 


-    =99  Klaproth, 

=  I  MO  Fournet 

200.  ins.  56-48=100  8 

Akf  0-;M  =  y9-l»0  Bau 

tr.     0-30,  Mg.  irW,  Org. 
1-30  =  99-08  Hoflmann. 

,Org.  2-2Hrrl0.r|8  H. 

,MgC0-0y=l(j0  6tK. 

=98  0  Klaproth. 

=99-5  BiK'.liolz. 

,  0aC2<)O=9y2.'i  B 


—  Ca  6-25 =99-08  Kerflton. 

c  Na  CI.    d  With  some  magnesia.    ••  Carbunat* 


Fandaniteo^  Salvetat  (anal.  48)  corresponds  to  the  formula  Si'  li(=Si  90-9,  it  9-1)  when  dried  at 
16°  C,  and  Si^ll  (=Si  95-3,  H  4-7)  when  dried  at  100'  C.  The  precious  opal  of  Hungary,  analyzed 
by  V.  Kobell  (anal.  2),  lost  7-5  p.  c.  on  drying  at  a  low  heat,  and  the  rest  of  the  water,  or  3-44  p.  c, 
on  ignition. 

Pyr.,  etc. — Yields  water.  B.B.  infusible,  but  becomes  opaque.  Some  yellow  varieties,  con* 
taining  oxyd  of  iron,  turn  red. 

Obs. — Occurs  filling  cavities  and  fissures  or  seams  in  igneous  rocks,  porphvry,  and  some  metal- 
lie  veins.  Also  imbedded,  like  flint,  in  limestone,  and  sometimes,  like  other  quartz  concretions, 
in  argillaceous  beds;  also  formed  from  the  siliceous  waters  of  some  hot  springs;  also  resulting 
from  the  mere  accumulation,  or  accumulation  and  partial  solution  and  solidification,  of  thcsiliov>u.^ 
shells  of  infusoria — wliich  consist  essentially  of  opal-silica.  The  last  mentioned  is  the  probjible 
source  of  the  opal  of  limestones  and  argillaceous  beds  (as  it  is  of  flint  in  the  snino  rocks  i.  and  of 
part  of  that  in  igneous  rocks.  It  exists  in  most  chalcedony  and  flint.  Being  like  quartz  in  origin, 
it  is  natural  that  the  two  should  be  often  mixed  together.  Common  opal  and  hyalite  are  protlucta 
of  the  decomposition  of  a  Roman  cement  at  the  hot  springs  of  Plombiercs  in  France. 

Precious  opal  occurs  in  porphyry,  at  Czerwenitza,  near  Kashau  in  Hungary,  at  Frankfort,  and  at 
Gracias  a  Dios  in  Honduras.  Fire  opal  occurs  at  Zimapan  in  Mexico  ;  Fan)e  ;  near  San  Antonio, 
Honduras.  Common  opal  is  abundant  at  Telkcbanya  in  Hungary;  near  Pernstein,  Ltjckau, 
aijd  Smrezet  in  Moravia ;  in  Bohemia ;  at  Kosemiitz  in  Silesia ;  Hubcrtsburg  in  Saxony  ;  Stanrel- 
berg  and  Quegstein  in  Siebengebirge ;  Steinheim  near  Hanau ;  in  Faroe,  Iceland;  the  (Jiant't 
Causeway,  and  the  Hebrides ;  also  within  I  m.  and  to  the  S.W.  of  the  watering-place  at  Vourla, 
the  harbor  of  Smyrna,  along  with  yellow  jasper  and  hornstone,  imbedded  in  a  low  ridgo  of  yel- 
lowish compact  limestone ;  of  a  wax-yeHow  and  grayish-green  color,  occasionally  white,  at  the 
Giant's  Causeway.  Hyalite  occurs  in  amygdaloid  at  Schemnitz,  Hungary;  in  clinkslono^  at 
Waltsch,  Bohemia.  Wood  opal  forms  large  trees  in  the  pumice  conglomerates  of  Saiba,  near  Nou« 
solil ;  Kremnitz,  Hungary ;  Faroe  ;  near  Hobart  Town,  Tasmania ;  and  in  many  other  regions  of 
igneous  rocks. 

The  Luneberg  earth  contains  many  species  of  infusoria,  and  is  10  to  \^  ft.  thick. 

In  U.  S ,  hyalite  occurs  sparingly  in  N.  York,  at  the  Phillips  ore  bed,  Putnam  Co..  m  thin  coat- 
ings  on  granite;  rarely  in  N.  C,  Cabarrus  Co.,  with  the  auriferous  quartz;  in  Gi'orgia,  m  Burke 
and  Scriven  Cos.,  fining  cavities  in  a  siliceous  ^hell-rock  ;  in  Wasliington  Co.,  good  firo  opal;  at 
the  Suanna  spring,  Florida,  smaU  quantities  of  siliceous  sinter.  ^  r     •       t 

The  piecious  opal,  when  large,  and  exhibiting  its  peculiar  play  of  colors  m  porfection,  ia  a  g«m 
of  high  value.     It  is  cut  with  a  convex  surface.  ,       j    i^      /      iuj\    • 

233.  Jexzschite.— A  second  modification  of  amorphous  silica  is  mentioned  above  (p.  iy4)  aa 
euuounced  by  G.  Jenzsch.  The  facts  may  receive  other  explanation.  For  the  present  tne  opMUa 
supposed  to  represent  it  may  be  included  under  the  above  name.     The  cluiraoUTi.st  anc 

gravity  of  2-6,  hke  quartz-silica,  while  soluble  in  a  hot  solution  of  ftiustic  pota.Mli.     I  '^ 

referred  to  are  a  white  cacholong  from  Hiittenborg  in  Carinthia,  G.  =  2-y.tl ;  from  ^\^^-;^^^^' ?^ 
Weissig,  in  amygdaloid,  G.  =  2-633-2-G47  ;  from  the  porphyry  of  ^')^''"/^'">f'  ^- -"  J;"'  "7" 
Brazil,  G  =2-596.  Ther  are  generally  associated  with  chalcedony,  and  Jcozach  rogarda  tbora  U 
a  result  of  its  alteration. 
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IL    TEENARY  OXYGEN  COMPOUNDS. 

1.    SILICATES. 
A.    ANHYDROUS  SILICATES. 

The  following  are  the  general  subdivisions  of  the  Anhydrous  Silicates : 

I.   BisiLicATES.     Oxygen  ratio  for  the  bases  and  Silica  1  :  2. 

IL   Unisilicates.     Oxygen  ratio  for  the  bases  and  Silica  1  :  1. 

III.  SuBSiLicATES.  Oxygcu  ratio  for  the  bases  and  Silica  1  :  less  than 
1 ;  mostly  1  :  f ;  but  also  1  :  J,  and  1  :  f. 

These  subdivisions  are  essentially  the  same  that  v^^ere  brought  forward 
in  the  last  edition  of  this  work.  The  section  of  Tersilicates  has,  however, 
disappeared,  the  species  hitherto  arranged  under  that  head  being  proved  to 
have  no  existence ;  and  the  few  Sesquisilicates,  and  the  Micas  and  Feld- 
spars, are  added  to  the  Unisilicates. 

Constitution  and  Formulas  of  Silicates.— The  bases  in  the  Silicates  comprise  various  elements 
of  Series  I.  (see  p.  2)  in  their  different  states  of  oxydation,  protoxyd,  sesquioxyd,  or  deutoxyd,  and 
possibly  tritoxyd ;  namely,  K,  Na,  Li,  Th,  Cs,  H,  Ba,  Sr,  Ca,  Mg,  Ce,  La,  Di,  Fe,  Mn,  Cr,  Al,  and 
rarely  also  Zn,  Ni,  Co,  Ti ;  and  in  a  few  cases  boron,  of  Series  II.,  in  the  tritoxyd  state.  Tlie  ele- 
ment silicon  is  so  strongly  negative,  that  in  its  oxygen  combinations  all  other  elements  present 
are  relatively  basic. 

The  basic  elements  enumerated,  when  in  the  same  state  of  oxydation,  are  mutually  replaceable ; 
and,  as  the  analyses  beyond  illustrate,  8  or  10  often  occur  in  the  same  compound,  combined  either 
in  simple,  or  indeterminate,  ratios.  But  while  in  general  thus  replacing  one  another,  there  are 
certain  groups,  as,  for  example,  the  Feldspar  and  Scapolite,  in  which  ^1  is  not  replaced  by  ^e, 
nor  Ca,  Na,  K  by  Mg,  or  Fe,  the  presence  of  the  latter  ingredients  being  an  irregularity,  and 
proof  of  mixture  or  alteration. 

The  basic  elements  are  also  mutually  replaceable  when  in  different  states  of  oxydation,  under 
the  law  that  parts  equal  in  power  of  combination  with  oxygen  are  equivalent  or  isomorphous , 
that  is,  t?ve  replacing  power  equals  the  combining  power.     Thus  3  R  0  (=E^  0^),  IV  0',  |  R  0^  (  = 

rI  0=*),  f  R'  0',  R  0'  are  replaceable ;  and  so  also  are  R^  0^=2  R  0),  and  R  O'' ;  for  the  basic  metal 
is  combined  with  an  equal  amount  of  oxygen,  3  atoms  in  the  former  group,  and  2  in  the  latter. 
The  basic  metals  of  these  different  oxyds  by  themselves  represeni  so  many  different  states  cor- 
responding to  the  states  of  oxydation,  and  are  therefore  equivalents  in  combination.     The  above 

formulas,  if  divided  by  3,  become  reduced  to  the  protoxyd  form  R  0,  R  j  0,  Ri  0,  Rs  0,  R3  0,  and 
the  expressions  for  the  different  states  of  the  basic  metals,  to  R,  rI,  R^,  Rs,  R;i.  The  first  three 
of  these  states  have  been  denominated  in  a  note  to  page  2,  and  in  the  Introduction,  p.  xv,  the 
alpha,  beta,  and  gamma  states ;  the  expressions  are  correspondingly  written  nR,  /?R,  yR,  rR,  fR, 
oRO  equals  R  0,  or  a  protoxyd.  So  also  /^R  0=^(R^  0^),  or  a  third  of  a  sesquioxyd;  yR  0= 
•J^(RO''),  or  half  of  a  deutoxyd;  and  eR  0— ■J(RO^),  or  one-third  of  a  tritoxyd.  aR,  /JR,  yR,  JR, 
tR,  are  mutually  replaceable,  or  equivalent  in  substitutions. 

The  Bisilicaies  come  under  a  single  general  formula,  which  may  either  have  the  form  A,  ct  (hat 
of  B.    The  a  is  here  dropped,  it  being  unnecessary. 

A.   (R',  U,  Ri,  R)  Si'  B.  (R  0,  PR  0,  yR  0,  cR  0)  Si 
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Tlie  Unisilicates  havo  tho  corresponding  formula : 

A.   (R',  B,  tt^,  lif  Si'  B.  (Tl  0,  yJR  0,  )  R  0,  *R  0)'  Si 

As  deutoxyds  and  tritoxyds  occur  as  bases  only  in  a  few  minerals,  these  general  formulas  fat 

he  ordinary  species  are  : 

Bisilicates        A.   (ft',  li)  Si»  B.  (RO,  ,mO)J^i 

Unisilicates  (iV,  tif  Si'  ^RO, /mO)Si 

If  the  latter  formulas  (B)  be  multiplied  by  3,  after  substituting  the  value  of  y?  R.  tl"  v  »— "th 
he  exact  equivalent  of  the  former;  but  they  are  not  necessarily  tho  better  for  this  nu.!  i, 

because  chemistry  is  not  yet  able  to  decide  positively  whether,  in  the  dilTcrout  cases,  luf  muiu- 
)lier  should  not  rather  be  6,  9,  or  some  other  number. 

In  the  neiu  system  of  chemistry  tho  formulas  of  the  Bisilicates  and  Unisilicates,  in  Ihoir  moal 
general  form,  are  written  in  the  following  manner,  essentially,  by  writers  on  tho  subject,  except 
hat  the  letter  R  is  here  used  with  the  Greek  letters  to  express  tho  metal  in  tho  diflerent  statet 
)f  oxydation :  * 

Bisilicates  Si  O  )  <->,  Unisilicates  Si 


Si  O  )  <->,  Unisilicates  Si )  ^. 

R',  Il,/?H,  yKf^  R',  R,/3ft,yft}^ 


These  formulas  may  be  more  conveniently  written  in  a  single  line,  as  follows ;  and  to  facilitauj  • 
X)mparison,  the  formulas  of  the  older  system  are  here  added  : 

Old  system.  Old  system  modified.  Now  system. 

BisUicates  (R^  K)  Si»  (RO, /?RO)Si  Si  e|0,|(R,  H, /JR) 

Unisilicates  (R^  ^f  Si'  (RO,  /?R  0)'  Si  Sijo/[(R,.H,  ,iH), 

By  means  of  fractions  prefixed  to  the  Rs  or  Rs,  the  ratios  of  tho  constituents  may  be  expressed, 
IS  in  the  older  formulas. 

The  Suhsilicates  vary  in  formula  according  to  the  varying  ratios,  as  presented  beyond  (p.  3G2) 
The  only  silicates  having  the  basic  metals  in  the  sesquioxyd  state  alone  occur  among  the  .Sub.siJi- 
sates. 

Besides  the  silicates  that  are  obviously  Bisilicates  and  Unisilicates,  there  are  others  whicli, 
while  bisilicate  or  unisilicate  in  type,  contain  a  surplus  of  silica  in  serial  ratios. 

The  Feldspar  group  is  remarkable  for  its  unity  in  crystallographic  and  all  physical  characteni, 
evincing  the  profoundest  isotypism  ;  and  yet  the  oxygen  ratio  for  tho  bases  and  silica  varies  from 
1 :  1  to  1  :  3.  The  fact  that  all  the  essential  characters  of  a  Feldspar  appear  in  their  pcrfcctiou 
under  the  unisilicate  ratio  shows  that  the  amount  of  silica  of  a  Unisilicate  is  all  tliat  is  requirfd 
to  make  a  Feldspar,  and  hence  that  the  type  is  strictly  unisilicate;  and  further,  that  i!  -  of 

silica  must  exist  in  the  species  in  some  state  consistent  with  conformity  to  tho  nnisi 
The  amount  of  silica  in  the  species  of  the  Feldspar  ^;roup  increases  witli  the  incn  "» 

o(  alkali  in  the  mineral,  from  anorthite,  a  Unisilicaie  without,  usually.  anyaUcali,  to^  ■>• 

clase,  literal  Trisilicates,  with  the  protoxyd  bases  solely  albdine.  ^      ^ 

Tho  Micas  vary  in  the  same  way,  being  unisilicate  strictly  in  the  species  containintr  tno  i.  :.«l 
alkali,  and  having  a  higher  proportion  as  tho  alkah  increases,  and  the  highest  in  the  1  >-S 

in  one  of  which  the  raiio  is  1 :  2.  The  Meionite  section  of  the  Scapolitc  group  is  in  meu  ..  .  '^J 
unisihcate,  without  J  a  a,  while  mizzonite  has  much  alkali  and  more  sihoa  in  proportiou  llian 
meionite,  and  mariani^  (which  like  mizzonite  is  hardly  distinguishable  from  mcionito  m  crystaUo. 
graphic  or  physical  ).  -act  ^rs)  is  bisilicate,  with  the  alkali  constituting  much  the  larger  pjirl  of  I h« 
protoxyd  bases.  Th.  -ohpohte  section  of  tho  Scapolite  group  illustrates  tho  same  point.  The 
special  ratios  for  this  and  each  of  the  preceding  groups  are  stated  in  tho  general  remarks  precodiug 
the  section  on  tho  Unisilicates.  .  »  u-    ,•  a 

Among  Bisilicates,  spodumene  is  closely  related  to  tho  Pyroxene  group  m  cry-'tallieniion  ana 
other  characters,  including  the  oxygen  ratio  for  the  bases  and  silica,  although  alu  • 

are  prominent  constituents.     Pelalita  has  tho  same  crystallieation  (as  shown  by  1  '■ 
the  same  constituents  as  spodumene,  and  therefore  is  also  pyroxene-like  xn  its  fundai: 
acteristics;  and  yet  it  contains  twice  the  proportion  of  silica,  tho  oxygen  ratio  lor        : 


rubi 


*  R^  stands  for  2  of  a  monad  element,  as  potassium,  sodium,  1>'^'"°». Jji*^\*"™'.°^j"'^M 
dium,  hydrogen,  and  R  for  other  basi'  elements,  as  already  explained,    bee  awo  Am.  j.  ow., 
iliv   252,  261,  and  Introd.,  p.  xv. 
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spodumene  being  1:4:10,  and  in  petalite  1 :  4:  20,  a  contrast  of  great  interest  in  this  connect  oiy| 
as  remarked  by  Descloizeaux.  The  amount  of  silica  in  spodumene  shows  what  is  essential  to  thJ 
type,  and  therefore  proves  that  both  are  essentially  Bisilicates.  It  differs  from  petalite  in  thai!?'" 
the  protoxyd  bases  include  a  little  lime  and  protoxyd  of  iron  (about  one-twelfth  of  all  the  protoxydsl 
from  the  average  of  the  best  analyses,  those  of  Rammelsberg,  Hagen,  and  Smith  &  Brush),  whil(i| 
in  petalite  tliey  are  purely  alkaline.* 

The  Feldspars,   Micas,  and  the  Meionite  and  Scapolite  groups  are  examples  of  a  surplus  off 
silica  in  species  under  the  unisilicate  type,  and  the  Spodumene  group  under  the  bisilicate.   In  eacli , 
the  alkali  present  appears  to  be  the  determinative  cause.     The  surplus  silica  above  what  the  type!  ^'' 
requires  may  have  one  of  the  two  following  conditions  :  Either  it  may  be  (1 )  part  basic  {half  of  r1  '* 
under  the  unisilicate  type,  and  one-third  of  it  under  the  bisilicate  type) ;  or  it  may  be  (2)  allacceS'l 
scry  silica.     The  formula  of  albite,  under  the  unisilicate  type,  to  which  it  is  shown  above  to  bei  |' 
long,  would  be  as  foUows,  according  to  these  two  methods : 


Istmethod        (i  Na' +1^1+1  Si^)'^Si^     or    Si||04i(iNa2+f /JAl-f-lySi), 
2d  method        (i  Na^  + 1  ^1)'  Si^  +  3  Si,      or    Si|04  ||(i  Na^  +  f  /?A1)  +  Si  O), 


m 
jeil 


For  other  examples  see  the  formulas  of  the  TJnisilicates  beyond  (p. 

From  the  facts  here  explained  it  follows  that  the  Mica  and  Feldspar  groups  should  be  annexedf 
entire  to  the  section  of  Unisilicatos  ;  and  petalite  to  the  section  of  Bisilicates.  The  intermediate^ 
silicates  are  thus  mostly  disposed  of  without  the  provision  of  other  sections.  lollte  has  the  Oj 
ratio  for  bases  and  silica  of  muscovite  (or  1 :  1^),  and  its  excess  of  silica  above  that  of  the  Unisil-i' 
icates  may  be  of  the  same  nature  as  in  that  species.     The  case  of  nephelite  may  be  similar.  I 

The  hydroics  species  of  sihcates  are  here  separated  from  the  anhydrous,  as  in  other  divisions  m 
the  classification,  because  the  course  seems  most  convenient  in  the  present  imperfect  state  of) 
chemical  science.  There  is  no  criterion  yet  furnished  for  deciding  upon  the  state  of  the  water 
present,  whether  part,  or  all,  or  none,  is  basic ;  and  until  chemists  have  some  means  of  reaching 
safe  conclusions  on  this  point,  the  true  relations  of  the  hydrous  and  anhydrous  species  cannot  to 
any  great  extent  be  positively  made  out.  Moreover  there  is  often  doubt  as  to  whether  the  water 
present  is  simply  hygrometric  and  accidental ;  or  whether  it  exists  as  a  result  of  incipient  or  ad- 
vanced alteration  of  the  mineral ;  or  whether  it  belonged  to  the  species  from  its  origin ;  and 
these  doubts  still  further  comphcj^te  the  subject. 

In  some  silicates,  as  euclase  for  example,  th3  water  appears  to  be  so  plainly  basic  that  the 
species  have  been  arranged  beyond  with  the  anhydrous ;  and  this  is  the  beginning  of  a  final 
disregard  of  the  distinction  which  will  probably  before  long  be  warranted. 

In  the  descriptions  of  the  silicates  beyond,  the  chemical  formulas  given  are  those  of  the  old 
system,  as  these  are  equally  intelligible  to  all  chemists.  But  in  the  tables  preceding  the  general 
divisions  of  the  species,  the  new  formulas  are  introduced  as  well  as  the  old. 

Xote  on  the  History  of  the  Silicates.     In  the  work  of  the  Swedish  mineralogist  Wallerius,  of  1747, 
silicates  as  such  are  unrecognized,  and  the  only  species  of  those  now  so  called  which  are  described,  , 
are  the  gems  that  passed  under  the  names  of  emerald,  beryl,  topaz,  hyacinth,  chrysolite,  garnet;  clays  t 
of  various  kinds  and  names  ;  mica,  talc,  serpentine,  amianthus,  asbestus,  feldspar,  and  the  convenient  t 
pocket  for  various  undetermined  heavy  stones,  named   Corneus — the  Hornh'drg  of  the  Swedish \ 
mineralogist,  and  Roche  de  Come  of  his  French  translator,  and  which  embraced  Skwrl  {Schorl  of  1 
the  Germans)  as  a  prominent  part  of  it.     Quartz  (Kieselsten,  or  Silex)  in  its  many  varieties,  with 
opal,  made  up  a  large  part  of  the  non-metallic  division  of  the  science,  occupying  30  pages  out  of 
'200.     Feldspar  is  placed  in  the  genus  Spatura,  as  Spatum  pyrimachum  {or  scintillating  spar)  along  ; 
side  of  fluor,  Iceland  spar,  and  heavy  spar  ;  and  sapphire  and  the  other  precious  stones  are  in 
the  group  of  Gems.     All  of  these  species  excepting  feldspar  had  special  names  in  Pliny's  time ; 
and  feldspar  is  distinctly  referred  to  in  Agricola  as  "  Silex  ex  eo  ictu  ferri  facile  ignis  elicitur,  in 
cubis  aliisque  figuris  intersectis  constans"  (p.  314,  1546), 

Cronstedt's  work  of  1758  includes  with  the  preceding  the  species  Zeolite,  a  recent  discovery  of 
his  own  (1756);  but  adds  no  others.  He  shows  however  his  acumen  in  making  his  group  of 
Kiesel-Arter  (siliceous  minerals)  to  include  not  only  the  varieties  of  quartz,  but  also  feldspar  and 
the  gems  above  enumerated  (and  his  adding  to  it  the  diamond  is  not  surprising).  Garnet  and 
schorl  are  left  outside,  and  make  the  two  species  of  his  Granat-Arter ;  Mica  (Ghmmer- Arter)  and 
Asbestus  (Asbest- Arter),  with  Ler-Arter  (clay  minerals),  are  the  other  independent  groups. 
Transparent  tourmalines  from  Ceylon  were  among  the  gems  of  the  day,  having  been  first  intro- 
duced into  Europe  in  1707  or  before,  but  they  are  not  distinctly  mentioned  by  Cronstedt  or  Wal 
tcrius. 


♦  See  further  on  this  subject  a  paper  by  the  author  in  Am.  J.  ScL,  II.  xliv.  398,  18b7. 
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The  group  of  Schorl  increased  in  its  varieties  for  the  next  twei.ty-flre  years  nnd  after  that  bc-ci 
rolifie  in  species,  and  much  of  the  history  of  niiueralo<;y  is  involved  in  its' various  phasea     lilt 
)llo\ving  observations  make,  therefore,  an  introduction   to   the  synonymy  of  many  minoraU 
eyond. 

The  Corneus,  or  Ro7-nhdrg,  of  Wallerius  included  a  variety  of  hard,  cheap  or  worthless  Htonc% 
alher  heavy,  mostly  of  dark  colors  from  black  to  dull  green.  The  name  alludes  to  a  resembkiioe 
J  horn  in  the  aspect  of  some  of  the  kinds.  To  Corneus  solidiis  Ijelongod  tlic  massive,  compoi't, 
inty  rocks  of  black  and  lighter  shades;  also  petrosilex  (or  //a//e/^/i to  of  the  Swedes,  which 
:xe-dns  false  Jii id)  of  difl'ereut  sliades;  and  massive  hornblende  ("granulis  compactis"),  thouffh  Uio 
lame  hornblende  was,  by  a  mistake  of  its  German  use,  given  by  Wallerius  to  a  black  zinc-blenda 
•iJone.  ll'is  Corneus  Jissilis  embraced  lamellar  forms  of  hornblende  and  pyroxene,  and  some  shity 
ocks.  White  Corneus  crysiallisatus  was  his  SkiOrl,  which  comprised  opaque  tourmalines,  and 
(ther  prismatic  minerals  of  black,  brown,  green,  and  reddish  colors,  as  hornblende,  actinolite',  au(* 
)erhaps  pyroxene,  and  at  the  head  of  the  list  basalt,  and  basanite  or  Lydian  stone. 

Cronstedt's  Skorl  made  up  his  genus  Basaltes,  and  was  nearly  synonymous  with  the  Come>is 
•.rystallizatus  of  Wallerius.  Its  varieties  were  belter  delined ;  and  to  massive,  lamellar,  and  colum- 
lar  hornblende,  actinolite  and  pyroxene  and  crystallized  opaque  tourmaline  were  added ;  and  in  an 
ippendix  to  the  species,  cruciform  staurotide.  The  name  Ilornhknde  is  applied  only  lo  tiio  mas- 
>ive  variety  or  rock  which  Cronstedt  made  a  hole,  and  called  Bolus  indaraiis  particvUis  iquauiosis ; 
X  probably  covered  other  similar  stones, 

J.  Hill  in  his  work  on  Fossils,  published  in  London,  and  according  to  the  title  page  in  1771 
^tliough  de  Lisle  says  it  was  not  issued  until  1772),  says  of  the  "Si[  .rls,"  that  '"as  to  size  wo  see 
them  from  that  of  barley  corn  up  to  the  Giant's  Causeway,"  and  the  columns  of  the  latter  he  c;illa 
"Irish  Shirl,"  or  "Basaltes  Hibernicus."  The  group  contains  also  made  or  chiastolito  from 
Andalusia,  besides  tourmaline,  etc. 

In  the  editions  of  Wallerius  of  1772  and  1778  there  is  a  Uttle  advance  beyond  the  first  as  re- 
gards the  number  and  classification  of  the  species.  Cronstedt  is  followed  in  the  position  of  feld- 
spar, and  in  the  name  "Basaltes"  for  the  schorls;  and  Corneus  is  restricted  to  massive,  fibrous, 
and  coarse  columnar  stones,  among  which  stands  "hornblende"  as  Corneus  spathosus,  and 
"  trapp  "  as  Corneus  trapezius. 

At  this  period  de  Lisle  brought  crystallography  to  bear  on  the  subject.  But  while  making 
known  new  distinctions,  he  did  not  appreciate  their  full  value,  or  the  precision  required  for 
thorough  work.  As  a  consequence,  the  group  of  Schorls  (or  Schorls,  as  he  writes  tlie  word)  in 
his  later  treatise  of  1783,  reached  its  greatest  extension,  although  in  a  partly  divided  state,  lie 
early  pronounced  basaltic  columns  no  crystals,  and  dropped  oft*  this  excrescence.  lie  showed  in 
1772  that  the  gem  tourmaline,  his  Transparent  rhomhoidal  schorl,  was  identical  in  form  with  the 
coumion  black  schorl.  But  still  he  made  the  latter  a  distinct  species,  his  Opaque  r/iomboidal  sdiorL, 
and  included  in  it,  along  with  black  or  opaque  tourmaline,  crystals  of  hornblende,  augite,  octaho- 
drite  f^jom  Oisans,  rutile  (needles  in  quartz),  and,  as  a  white  variety,  thin  twins  of  albite.  whoso 
relation  to  feldspar  he  did  not  perceive;  and  even  hexagonal  nephclite  from  Vesuvius  has  a 
passing  remark  under  this  head.  Axinite,  then  a  novelty  from  Dauphiny,  was  made  a  short 
lenticular  variety  of  Transparent  rhomhoidal  schorl,  or  tourmaline,  its  rhomhoidal  planes  proving  to 
his  eye  the  relationship.  The  massive  mineral  called  Hornblende,  or  Roche  de.  Come,  rclVrred  by 
Cronstedt  to  Bole,  he  annexes  to  Schorl  as  a  massive  or  seinicrystallized  kind,  but  makes  it  a 
separate  species.  Schorl  argileux,  although  apparently  appreciating  tliat  it  was  little  entitled  to  the 
distinction.  Schorl  cruciforme  was  his  last  species  in  the  group,  and  to  it  wre  referred  both 
andalusite  and  staurohte— the  latter  his  Pierre  de  croix,  with  the  prismatic  angle  of  lou  by  hi3 
measurement;  and  the  former,  Made  hasaltique,  with  an  angle  of  95  .     The  garnets  and  scliorJji 


bracing  mica,  asbestus,  talc,  serpentine).  Zeolite,  aud  Quartz.  ,   .    ,     ,  .  r        i  kw 

brought  to  Europe  about  1770),  stands  as  a  variety  of  feldspar,  to  which  it  had  been  relerreu  ny 
Werner;  idocrase,  of  which  many  figures  are  given  by  him  (first  described  and  "K"roa  by 
Cappelerin  1722).  meionite  (hyacintes  blanches),  from  Somma,  and  harmotomc  ";«'"/^°^\7^ 
bero-  (his  hyacinte'hlanche  cruciforme,  made  calcareous  spar  by  v.  Born  in  1 .  .a,  who  ";^V";*^"''°"" 
and^ figures  it,  but  a  hyacinth-like  siliceous  species  by  Bergmaun  in  1780),  are  placed  wiin  wrcou 
as  kinds  of  Ayacin^/i.  ,      ,.  ■  ^        «•      ^r  *\^n  frmnt 

After  de  Lisle,  as  chemistry  and  crystallography  made  progress,  the  ^'^'"^^^"J"'"  ,*^;.  ^' ^J 
Schorl  group  went  rapidly  forward,  until  the  only  thing  left  to  it  was  «'''^"1"'\^.'";'"-!  "' '  ""^ 
now  the  name,  once  so  important,  has  become  a  mere  mmeralog.cal  relic.  In  ^y'^ncr  ^  «y«utn 
of  1789.  as  pubhshed  by  lloff-mann  (Bergm.  J.,  i.  3G9,  1780),  Schorl  '»^^>"'?^'«  ^  -^  jV  ^  ^ 
Tourmahne  as  it  now  stands.  The  Kieselarlen,  or  Siliceous  species  (•;'«"?"'<^"^'"^ '''•''' V" 
BtUl),  comprised  the  different  gems;  among  which  stands  chrysobcryUthe  modern>oaa, 
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species,  axinite,  prehnite,  hornblende  of  various  kinds,  with  feldspar,  mica,  chlorite,  the  clayt 
etc. ;  while  under  Talkarien^  or  Magnesian  species,  there  are  kyanite,  actinolite,  with  asbestus; 
talc,  serpentine,  nephrite,  etc.  •; 

Silica  was  first  proved  to  be  a  chemical  constituent  of  many  mineral  species  by  Bergmann  •  andl 
in  his  Opuscula  (1780)  and  his  Sciagraphia  Regni  Mineralis  (1782)  he  distinguishes,  after  analyses 
by  himself  (made  by  fusion  with  potash,  a  method  of  his  own),  the  following  minerals  as  siiiceoua^ 
compounds  of  alumina,  with  or  without  lime  or  magnesia,  namely,  topaz,  emerald,  garnet,  schorMi 
(black  tourmaline),  hornblende,  mica,  zeohte  from  Iceland,  feldspar,  and  the  clays ;  and  as  essen-j 
tially  magnesian  silicates,  containing  hme  and  a  little  iron,  and  httle  or  no  alumina,  actinolite  | 
asbestus  (mountain  cork  and  mountain  leather),  amianthus,  steatite.  These  were  the  investiga-l 
tions  that  commenced  the  disbanding  of  the  schorls,  and  before  Werner's  system  of  1789  wafi-^i 
published,  many  other  analyses,  more  or  less  imperfect,  had  already  been  made  by  Wiegleb,' 
Ellaproth,  Achard,  Heyer,  Mayer,  Hopfner,  Pelletier,  and  other  chemists  of  the  day. 

The  word  Schorl  of  the  Germans  has  been  supposed  to  be  derived  from  the  name  of  a  locahty 
of  the  mineral,  Schorlau  (meaning  Schorl- village)  in  Germany.  But  Prof.  Naumann  says  (m  a 
recent  letter  to  the  author)  that  it  is  more  likely  that  the  name  is  a  miner's  term  of  unknown 
origin,  and  that  the  village  got  its  name  from  the  occurrence  there  of  the  schorl.  Some  German 
mineralogists  have  pronounced  it  of  Swedish  origin,  and  as  first  used  by  Cronstedt,  But  it 
occurs  in  Briickmann's  Magnalia  Dei,  pubhshed  at  Braunschweig  in  1727,  on  page  175,  where  it 
is  spelt  schirl.  Jt  exists  also  still  earlier,  as  the  author  has  found,  in  Broker's  Aula  Subterranea, 
first  pubhshed  in  1595,  shurl  and  wolfram  being  spoken  of  as  among  the  rejected  material  in 
auriferous  washings ;  and  again  in  the  yet  older  work  of  Gesner,  De  Rerum  Foss,  etc.,  1 565,  p. 
87,  where  schurl  (misspelt?  schrul)  is  given  as  the  German  for  "  Lapilli  nigri  steriles  "  of  a  tin  vein, 
which,  "  quando  cum  lapillis  plumbi  candidi  [or  tin]  coquuntur  plumbum  consumunt,"  etc. ; 
again,  in  Matthesius's  Sarepta,  1562,  in  the  9th  "Predigt,"  where  "Schorl"  is  quite  fully 
described,  and  also,  in  the  next  paragraph,  "Wolflfrumb."  The  name  Schorl  (or  Schurl)  was  at 
that  time  used  quite  indefinitely  for  the  sterile  (or  metallurgically  worthless)  black  little  stones 
("nigri  lapilli")  accompanying  tin  ore  and  gold,  especially  the  former;  and,  as  they  were  among 
the  refuse  of  the  ore-washings.  Adelung  suggests  that  Schorl  may  have  come  from  the  old  Ger- 
man word  Schor,  meaning  impurities,  or  re/use. 

General  Fyrognostic  Characters  of  the  Silicates.  In  the  systematic  pyrognostic  examination  of 
silicates,  the  following  points  should  be  particularly  noticed : 

1.  If  in  the  closed  tube  the  substance  prove  hydrous,  the  water  given  out  should  be  tested  as 
to  whether  it  is  acid  or  alkaline.  If  acid,  this  may  be  evidence  that  the  mineral  contains  fluorine ; 
and  if  alkaline,  that  possibly  the  substance  is  an  altered  mineral.  In  the  former  case,  the  water 
should  be  (a)  tested  with  Brazil-wood  paper;  (b)  the  tube  should  be  carefully  observed,  to  ascer- 
tain whether  it  has  been  dimmed  or  etched  by  the  action  of  the  fluorine  ;  and,  further  (c),  the  test 
for  fluorine,  by  fusing  in  the  open  tube  with  salt  of  phosphorus,  should  be  employed. 

2.  In  the  examination  B.B.  on  charcoal  it  should  be  noted  that  silicates  containing  muc^  iron 
become  magnetic;  and  silicates  of  the  oxyds  of  iron,  copper,  etc.,  yield  metallic  buttons  on  fusion 
with  soda. 

3.  In  examining  the  mineral  in  the  platinum-pointed  forceps^  it  should  always  be  treated  in  O.F. 
to  ascertain  (a)  whether  it  imparts  a  color  to  the  flame ;  and  (h)  its  fusibility,  remembering  that 
some  silicates,  infusible  in  O.F.,  become  fusible  by  a  reduction  of  their  bases  to  a  lower  state  of 
oxydation  in  R.F.  It  is  to  be  noted  that  (c)  only  infusible  and  light-colored  silicates  can  be  tested 
for  alumina  B.B.  with  cobalt  solution,  since  all  fusible  sihcates,  not  containing  metallic  oxyds,  give 
a  cobalt-blue  glass ;  {d)  a  small  amount  of  soda  in  a  silicate  may,  by  the  intense  yellow  color  it 
imparts  to  the  flame,  mask  a  much  larger  percentage  of  potash  or  other  alkali,  as  in  the  case  of 
some  varieties  of  potash-feldspar  (orthoclase);  (e)  when  silicates,  like  hornblende,  pyroxene,  or 
garnet,  contain  various  isomorpbous  bases,  the  fusibility  of  the  species  has  a  wide  range ;  in 
garnet,  for  example,  it  varying  from  the  easy  fusibility  of  almandine  to  the  infusibility  of  ouvaro- 
vite;  (/)  a  few  sihcates  react  alkaline  after  ignition  or  fusion. 

4.  In  treatment  with  the  fluxes,  it  is  to  be  noted  (a)  that  most  silicates  are  dissolved  in  soda  with 
effervescence.  (&)  If  sulphur  or  sulphuric  acid  is  present,  the  mineral  gives  in  R.F.  a  sulphid 
which  reacts  for  sulphur  when  moistened  and  placed  on  a  surface  of  silver,  (c)  Borax  dissolves 
silicates ;  and  if  they  contain  metallic  oxyds,  the  nature  of  these  oxyds  may  be  determined  by 
treatment  in  O.F.  and  R.F.  (d)  Salt  of  phosphorus  decomposes  almost  all  sihcates,  dissolving  the 
bases,  and  leaving  a  gelatinous  skeleton  of  insoluble  silica ;  and  if  metallic  oxyds  are  prenent,  they 
m  \j  also  impart  a  characteristic  color  to  the  bead  in  O.F.  and  R.F. 


BlfllLICATKg.  a07 


I.  BISILICATES. 


ARRANGEMENT  OF  THE  SPECIEa 

I.  AMTHIBOLE  GROUP.     Crystallization  anisometric,  either  orthorhombic  or  clinohcdral,  anJ 
antfio  of  prism  not  120°. 

(1)  Pyroxene  Subgroup.    /a/=86°— 88°.    Composition  RSi,  or  (U',  fi)  Si';  and  when  both 
R  and  fi  are  present,  ratio  of  fi^ :  K=3  :  1  to  1 :  2. 

a.  Crystallization  orthorhombic.     Optic-axial  plane  normal  to  a  diagonal  section ;  one  bisectrii 
normal  to  the  base.     Contain  little  or  no  lime. 

234.  Enstatite  lig  Si  Si  OJO^Mg 

235.  Htpersthene  (Mg,  Fe)  Si  Si  OJO^HMg,  Fe 

236.  DiACLASiTE  (Mg,  Fe,  Ca)  Si  Si  e|ie,||Mg,  Fe,  €& 

5.  Crystallization  monoclinic.     Optic-axial  plane  normal  to  a  diagonal  section;  bisectrix  not 
normal  to  the  base. 

a  Bases  mainly  or  wholly  protoxyds ;  much  lime ;  little  or  no  alkali. 

237.  WOLLASTOxiTE  Oa  Si  Sie|e,|ea 

238.  Pyroxene  A.  ]&  Si  SiejOaJft 

B.         R(Si,^ii^)  (Si,  M]3)e|e.|iR 

0  Bases  largely  sesquioxyds ;  little  or  no  lime;  much  alkali. 

239.  ^girite  (i  K'+i^e)  SP  Si  e|0,|(^  (Na„  R)  +  iJFe) 

240.  ACMITB  (iR'  +  |5'e)Si'  Sie|e.|(i(Na„  R)  +  |/?Fe) 

:.  CrystaUization  triclinic.  Optic-axial  plane  not  normal  to  one  of  the  diagonal  sections,  or  lo 
tiie  base. 

241.  Rhodonite  Mn  Si                                          Si  0|ej|Mu 

242.  Babixgtonite  (i  R'+i  Pe)  Si»                           Si  e|e.|(i  R  +  i^Fe) 

(2)  Spodumene  Subgroup.     /a/=86°-88°.    Composition  (R',  «)Si';  and  fi«:R=l:4;  ft 
=  Na,  Li,  with  some  Ca,  Fe  in  Spodumeue. 

243.  Spodcmeke  (iR'  +  jSl)Si'  Sie|G,|(i(R.,n)  +  l'Al) 

244.  Petalite  o.  aK'  + jSl)Si'  +  3Si  SH.|e,|(lR,  +  JOAl)  +  Sie. 

J.  (Kift'+f  Xi)+|Si5)Si'        si0|e,|(HlR.+»''A')+»)^ 

(3)  AMPHIBOLE  Subgroup.     /a/=123°-125°  (corresponding  to  .-2  of  Pyroxene  SubgroupV 
a.  Crystallization  orthorhombic.     Optical  characters  as  under  a  above. 

245.  KUPFFERITB  MgSi  SiO|0.|Mg 

246.  Anthophyllite        (l  ii'^  +  iPo)  Si  6iO|0,|(JMg^-i  Fe) 
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b.  Crystallization  monoclinic.     Optical  characters  as  under  b  above.  ; 

a  Bases  mainly  or  wholly  protoxyds ;  littb  or  no  alkali. 
247.  AmphiboleA.  R  Si  Si  OlOalft 

siei|e,ii(Ha,B) 

much  alkali. 

SiOie2ll(|(Na2,R)  +  |^Fe) 


B. 

(R,  H)  Si 

a 

R  (Si,M) 

13  Bases  largely  sesquioxyds  ; 

248.  Aefvedsonitb 

(|R'  +  |5'e)Si' 

249.  Ceocidolitb 

Appendix  to  Amphibole  Gr'oup 

250.   WiCHTISITE 

n'i'k'+i^)Si' 

251.  Glaucophane 

(fR^+|S)Si» 

252.   SORDAWALITE 

?a(IkIg,Fe)»+i3^1)Si« 

253.  Tachylytb 

.3, 

11); 


I 


Si  Bie.lii  (Na^,  R)  +  i  0{M,  Fe)) ) 
SiOllO^KIR+fiSR) 
Sie|ie4(i(Mg,Fe)  +  i^Al) 


TL  BERYL  GrROUP.     Crystallization  hexagonal ;  not  micaceous. 

254.  Beryl  (i  :6e'  +  i  ^1)  Si'  Si  Oie^Ki  Be  +  i  8M) 

255.  EUDIALYTE  (I  R'  +  ^  Zrt)  Si'  Si  Oie^lld  (Na^,  R)  +  ^  yZr) 

III.  POLLUOITE  GROUP.     CrystaUization  isometric. 

256.  POLLUCITB  (Cs',  ^1)  Si'  Si  e|e2i(Cs2, 0M) 

The  fact  of  the  orthorhombic  form  of  some  species  of  the  Amphibole  group  (those  so  character 
ized  above)  was  first  ascertained  by  Descloizeaux  through  optical  examination.  Under  Petalitb, 
the  formulas  a  and  &  are  those  of  the  two  methods  explained  on  page  204. 


234.  ENSTATITE.     Diallage  metalloide  pt.  K,  Tr.,  1801.     Bronzit  Karst.,  Klapr.,  Gehlen's  J.,  ,p 
iv.  151,  1807;  Karst,  Tab.,  40,  91,  1808:  Klapr.,  Beitr.,  v.  34,  1810.     Blattriger  Anthophyllit  l| 
Wern.,  1808,  Hausm.  Entw.,  1809.     Bronzite.     Chladnite  Shep.,  Am.  J.  Sci.,  11.  ii.  381,  1846. 
Enstatit  Kenng.,  Ber.  Ak.  Wien,  xvi.  162,  1855.     Protobastit  A.  Sireng.,  ZS.  G.,  xiii.  71,  1861. 

Orthorhombic.  I A  I=S7°  and  93°,  Keinio;ott ;  88°  and  92°,  Descloizeaux. 
Observed  planes  :  /,  i-i,i-l.  lAi-t=lS'd°  i'0',lAi-i=zl36''  30^  Cleavage: 
/,  easy ;  ^-^,  ^-^,  less  so.  Sometimes  a  fibrous  appearance  on  the  cleavage- 
surface.     Also  massive  and  lamellar. 

H.=5-5.  G.=:3-l  — 3*3;  3-19,  Yosges,  Damour.  Lustre  a  little  pearly 
on  cleavage-surfaces  to  vitreous ;  often  metalloidal  in  the  bronzite  variety. 
Color  grayish- white,  yellowish- white,  greenish-white,  to  olive-green  and 
brown.  Streak  uncolored,  grayish.  Double  refraction  positive ;  optic-axia- 
plane  br  achy  diagonal ;  axes  very  divergent. 

Comp.,  Var. — Mg  Si,  or  (Mg,  Fe)  Si ;  the  Fe  atomically  not  over  one-fourth  of  the  protoxyds 
Mg  Si = Silica  60,  magnesia  40=100. 

Var.  1.  With  little  or  no  iron ;  Enstatite.  Color  white,  yellowish,  grayish,  or  greenish-white ; 
lustre  pearly-vitreous;  G.  =  3-10  — 3*13.  Chladnite,  which  makes  up  90  p.  c.  of  the  BishopviUe 
meteorite,  belongs  here  ^nd  is  the  purest  kind. 
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2.  Ferriferous ;  Bronzite.  Color  grayish-green  to  olive-green  and  bro\Nm ;  luJ?tro  of  clenTne^ 
jurface  adamantine-pearly  to  submetallic  or  bronze-like.  Ratio  of  M^'  to  othrr  protoxv«i8  ii 
Uial.  3,  1 1 J  :  1  ;  in  4,  8  :  1  ;  in  5,  t>i  :  1 ;  in  G,  4i  :  1 ;  in  7,  Sij  :  1  ;  in  9,  4^  :  I  ;  in  1 1  ^iho  so-called 
protobastite\  4i^  :  1. 

Analyses:  I.,  1,  v.  Hauer  (Ber.  Ak.  Wien,  xvi.  1G5);  2,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xxxviii.  225); 
[L  3,  Pisani  (Descl.  Min.,  i.  537);  4,  Damour  (Desel.  Min.,  i.  40);  A,  G,  v.  Kohlcr  (PofTR  xiii. 
101);  7,  8.  Regnault  (Ann.  d.  M.,  III.  xiv.,  147),  9,  v.  KoboU  (J.  pr.  Ch.,  xxxvi.,  30H):  lo/oar- 
rett  (Am.  J.  Sci.,  II.  xv.  333);  11,  12,  A.  Strong  (ZS.  G.,  xiil  73,  B.  U.  Ztg.,  xx'iii.  54): 


Si 

^1      Fe 

Mn 

Mg 

L 

1. 

Aloysthal,  Enst 

56-91 

2-50     2-76 

35-44 

2. 

Chladniie 

(1)  59-97 

3Pe  0-40 

39  37 

n. 

3. 

Leiperville 

57-08 

0-28     5-77 

35-59 

4. 

Vosges 

(^)  56-70 

0-60     7-72 

33-63 

5. 

Stempel 

57-19 

0-70     7-46 

0-35 

32-67 

6. 

Ultenthal 

56-81 

2-07     8  46 

0-62 

29-68 

7. 

n 

65-84 

1-09  10-78 

30-37 

8. 

Styria 

56-41 

6-56 

3-30 

31-50 

9. 

Greenland 

58-00 

l-;^3  10-14 

1-00 

29-66 

10. 

Texas,  Pa. 

55-45 

118     9-GO 

0-98 

31-83 

11. 

Harzburg 

53-45 

3-71     8-54 

016 

30-86 

12. 

(( 

5415 

3-04  12-17 

28-37 

1-30 
2-19 


2-19 


28-37     2-37 


It 

1-92  =  99-53  Hauor. 
,Na,K,  Li  0-74=  100-48  a 

0-90=99-02  Pisanu 

l-04  =  99-G7  Damour. 

0-63=:  100-30  Kohler. 

0-2-2=  100-05  Kohler. 

1-80  =  99-88  ReKTiault. 

2-38=  100- 15  Re^'iiault 

=100-13Kob€ll. 

=98-99  Garrett. 

0-87,  t"r  0-S9,  f'e  t-'r  0-07  — 
100-74  Streng. 

0-49  =  101-34  Strong. 


G.,  anal.  5,  fr.  Stempel  near  Marbourg,  3-241;  6,  fr.  Seefeldalpe  in  the  Ultenthal,  Tyrol,  3,258; 
6,  ib.,  3-241 ;  8,  fr.  serpentine  of  Gulsen  near  Kraubat  in  Styria,  3-125;  11,  from  a  rock  at  Baste, 
Harz,  called  melaphyre,  3-29. 

Pyr.,  etc. — B.B.  almost  infusible,  being  only  slightly  rounded  on  the  thin  edges ;  F.  =  6,  Insolu- 
ble in  muriatic  acid. 

Obs. — Occurs  near  Aloysthal  in  Moravia,  in  serpentine  (the  variety  had  been  considered  scapo- 
lite);  at  the  W.  base  of  Mt.  Bresouars  in  the  Vosges,  oHve-green,  in  serpentine;  in  Pennsylvania, 
at  Leiperville  and  Texas;  at  Kupferberg  in  Bavaria;  at  Baste  in  the  Harz  {Protob(u,titc);  and  at 
tlie  other  localities  mentioned.  The  bronzite  also  of  Lettowitz  and  Goldenstein  m  Moravia,  of 
A-lpstem  near  Sontra  in  Hesse,  of  Cape  Lizard  in  Cornwall,  may  belong  here  according  to  Pes- 
cloizeaux  ;  but  their  chemical  and  optical  characters  are  not  yet  ascertained.  The  brown  pyrox- 
ene-hke  mineral  which  is  a  prominent  constituent  of  the  rock  called  Lherzohte,  from  the  depart- 
ment of  Arriege,  France,  is  referred  here  by  Descloizeaux. 

The  bronzite  of  Leiperville  afforded  Descloizeaux  prisms  of  S7°  and  93";  and  that  of  Texas, 
half  a  mile  W.  of  the  vUlage,  occurs  in  large  foliated  and  fibrous  masses;  neither  is  submotallio 
in  lustre.     Descloizeaux  first  defined  the  limits  of  this  species,  as  here  laid  down. 

Named  from  'e^aram.-,  an  opponent,  because  so  refractory.  The  name  brouzik  l.as  priority,  but 
a  bronze  lustre  is  not  essential,  and  is  far  from  universal.  Sliepard"s  chkulade  was  so  impcr 
fectly  and  incorrectly  described  that  the  name  cannot  claim  precedence  ;  he  made  il  a  tersdicate 
of  magnesia  (1.  c).  .  i  j  u    o* 

A\t.—BasUte  or  Schiller  spar,  the  original  from  Baste  in  the  Harz,  is  regarded  by  btrcng  aa 
altered  protobastite  or  bronzite.  G.  Rose  long  since  pronounced  it  a  result  of  the  al^^'ration  oi 
some  mineral  of  the  pyroxene  group.  Phcesiine  Breith.  is  stated  by  Breithaupt  to  bo  alteroa 
bronzite  or  bronze-like  pyroxene.     Enstatite  occurs  altered  to  talc.  See  BASirrE,  p.  409. 


235.  HYPERSTHENE.  Labradorische  Hornblende  (fr.  I.  St.  Paul)  Wem.,  Bergm.  J.,  376, 
391,  1789.  Diallage  metalloide  pt.  H.,  Tr.,  1801.  Hypersthene  //.,  Ann.  Mus,,  ii.  17,  1803. 
Labrador  Hornblende;  Metalloidal  Diallage  pt.  PauUt  Wern,  1812,  Hoff.n.  Mm.,  lu  2.  143, 
1815. 

Orthorhombic.  /A  7=86°  30'  and  93°  30'.  Cleavage  :  i-i  perfect,  /  and 
i-l  distinct  but  interrupted.     Usually  foliated  massive. 

H.  =  5-6.  G.  =  3-392.  Lustre  somewhat  pearly  on  a  cleavagc-surlace, 
ana  sometimes  a  little  metalloidal.  Color  dark  brown Ksh|rreiMi,-r:iU>li- 
black,  greenish-black,  pinchbeck-brown.     Streak  grayish,   browni^li-i,ray 
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Translucent  to  nearly  opaque.     Brittle.    Optic-axial  plane  bi  achjdiagonal 

axes  very  divergent ;  bisectrix  negative. 



Comp.— (Mg,  Fe)  Si.  Fe  to  Mg=l :  2  or  above  this ;  in  anal.  1,  1:1-8;  in  2,  1  :  1*4 ;— Silica 
54-2,  protoxyd  of  iron  21 '7,  magnesia  24*1  =  100.  Analyses:  1,  Damour  (Ann.  d.  M.,  lY.  v.  157); 
2,  Muir  (Thorn.  Min.,  i.  202);  3,  4,  Hunt  (this  Min.,  4th  ed.,  and  Rep.  Geol.  Can.,  1863,  468;  5, 
Streng  (B.  H.  Ztg.,  xxiii.  54) ;  • 

Si        Xl      Fe        Mn      Sig        Ca      H 

1.  Laorador  51-36     0-37     21-27     1-32     21-31     3-09   =98-72  Damour. 

2.  Skye  51-35    33-92    11-09     1-84     0-50=98-70  Muir. 

3.  Chateau  Richer         51*35     3-70     20-56    22*59     1*68     0*10  (ign.)= 99-93  Hunt. 

4.  "  "  51*85     3*90     20*20      ir.       21-91     1-60     0-20  (ign.)= 99*66  Hunt. 

5.  Harzburg  52*88     3-90     18*23    22*22     3*55     0*56  =  101*34  Streng.  ' 

Breithaupt  gives  for  /A  /  in  the  bronzite  of  Fichtelgebirge  88°  and  92°. 

Pyr.,  etc. — B.B.  fuses  to  a  black  enamel,  and  on  charcoal  yields  a  magnetic  mass.  Partially 
decomposed  by  muriatic  acid. 

Obs, — Hypersthene  occurs  at  Isle  St.  Paul,  Labrador  (anal.  1) ;  at  Chateau  Richer  and  St. 
Adeie,  Mille  Isles,  Canada  (anal.  3,  4),  grayish-black  and  brown,  with  the  laminae  curved ;  at  the 
Isle  of  Skye  (anal.  2);  in  Greenland;  at  Farsund  and  elsewhere  in  Norway;  and  reported  also 
from  Penig  in  Saxony ;  Ronsberg  in  Bohemia ;  the  Tyrol ;  Elfdalen  in  Sweden ;  Neurode  in  Si- 
lesia ;  in  Thuringia ;  the  Fichtelgebirge ;  Voigtland. 

It  is  often  associated  with  labradorite,  constituting  a  dark- colored,  granite-Uke  rock,  called 
Hyperyte. 

Named  from  'virep  and  cdivo^,  very  strong,  or  tough. 

236.  DIAOLASITE.  Gelber  Schillerspath  Freiesleben,  Schill.  Foss.  Baste,  13,  1794.  Talkart- 
iger  Hornblende,  Haimn.,  Nordd.  Beitr.  B.  H.,  i.  15,  1806.  BiaklsiS  Breith.,  Char.,  58,  1823.  Di- 
aklasit  Hausm.,  Handb.,  498,  1847. 

Orthorliombic.  I A  /=93°  and  87°.  Observed  planes  :  /,  i-l,  i-%  and  1, 
often  in  hexagonal  plates.  Cleavage  :  i-i  perfect ;  i-l  imperfect.  Foliated 
massive. 

H.=:3-5— 4.  G.=3*054,  Koliler.  Lustre  pearly  and  metalloidal  on  a 
cleavage-face.  Color  brass-yellow,  green isli-gray.  Streak  greenish-gray  or 
nearly  uncolored.  Transparent  in  thin  laminae,  transluceat.  Feel  some- 
what greasy.  Brittle.  Optic-axial  plane  i-l^  axes  very  divergent ;  bisectrix 
negative. 

Comp.— (Mg,  Fe,  Oa)  Si,  Kdhler.  Analyses:  1,  Kohler  (Pogg.,  xiii.  101);  2,  A.  Streng (B.  H. 
Ztg.,  xxiiL  54) : 

Si         ^1        Fe      I&[n      Mg        Oa      BE 

1.  Baste  53*74     1-33     11-51     0'23     25-09     4-73     3-76=100*39  Kohler. 

2.  Harzburg      53-31     7-49       8*14 25*37     3*56     1-55,  alk.  0*58,   €r  0-29=101*73  Streng. 

Pyr.,  etc. — Same  as  for  bronzite. 

Obs. — In  crystals  or  foliated  masses  imbedded  in  serpentine  rock  at  Baste  near  Har/.bnrg, 
associated  with  euphotide ;  also  from  the  gneiss  mountains  of  Guadarrama,  Spain.  Resembles 
bronzite,  but  the  plane  of  the  optical  axis  is  macrodiagonal  instead  of  brachydiagonal. 

237.  WOLLASTONITE.  Tafelspath  (fr.  Dognatzka)  SfMz,  Neue  Einr.  Nat.  samml.  Wieii, 
144,  1793.  Tabular  Spar.  Schaalstein  Wern.,  1803,  Ludwig's  Min  Wern.,  ii.  212,  1804,  Moha 
NuU  Kab.,  ii.  1,  1804.  WoUastonite  H.,  Tr.,  1822.   Vilnite  (fr.  Yilna)  HorodeU,  Descl.  Min.,  il  654. 

Monoclinic.  (7=69°  48',  IaI=S7°  28',  OA2-i=lS7°  48' ;  a:h:  c= 
0*4338  : 1  :  0*89789.  Observed  planes,  0  ;  vertical,  i-i^  ^*-f ,  i-^,  /,  ^f,  i-^  ; 
clinodome,  2-1;  hcmidomes,  -J--^,  1-^,  Z-%  5-^,  —\-%  — 1-^,  — 3-*,  — 6-^;  hemi« 
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octahedral,  2,  2-S,  —2,  —2-1     Fi 


octahedral  ^,  ^-S,  -^,  -2-1  iMg.  201  in  the  pyroxene  ornonnal  noeition, 
but  with  the  edge  O/i-i  the  obtuse  edge  ;  f.  202  in  the  position  tcfveii  the 
crystals  by  authors  who  make  ^-^  the  plane  6>,  and  21  the  plane  /. 


^;a-1-^=:160°  30' 
6^A— 3-^=139    53 
(?A-5-^=130    42 
(9Al-^=154:    25 
6>A3-z=114    16 
(9A^-^=110    12 

201 


^-^A— l-'i=:129°  42' 
^-^A— 3-tl50    19 
^-^A— 5-^=159    30 
t-i!;A3-z=135    32 
^-^Al-^=95    23 
^'-^ A— 2=132    54 
t-^' A  2=93    52 


^-^Al  =  llI°  48' 
wAf?=:77    56 
wA  —2-^=120 
i-iA2-f=145    8 
2-iA?-^=115    34 
i-zA/=133   44 


203 


50 


Vesuvius. 


Karely  in  distinct  tabular  crystals.  Cleavage  :  0  most  distinct ;  i-'i  Icdt* 
so;  1-^  and  — \-i  in  traces.  Twins:  composition-face  i-l.  Usually  cleav- 
able  massive,  with  the  surface  appearing  long  fibrous,  fibres  parallel  or  re- 
ticulated, rather  strongly  coherent. 

Ii.  =  4-5-5.  G.  =  2-78-2-9;  2-785-2-S95,  United  States,  Tlioni.son: 
2*805,  Haidinger.  Lustre  vitreous,  inclining  to  pearly  upon  the  faces  of 
perfect  cleavage.  Color  white,  inclining  to  gray,  yellow,  red,  or  brown. 
Streak  white.  Subtransparent — translucent.  Fracture  uneven,  souu'timea 
very  tough.  Optic-axial  plane  i-\  ;  divergence  70°  40'  for  the  red  ravs^ ; 
bisectrix  of  the  acute  angle  negative  ;  inclined  to  a  normal  to  ii  'oV  48', 
and  to  a  normal  to  0  12°,  Descl. 

Comp.—Oa  Si  =  Silica  51-7,  lime  48-3  =  100.     Analyses:  1,  Stromeyer  (Untersuch,  1.  356); 
2,  n.  Rose  (Gilb.  Ann.,  Ixxii.  70) ;  H,  v.  Kobell ( J.  pr.  Ch,  xxx.  4»il>) ;  4,  Weiillin.s'  (Ef.  Ak.  <itockh  , 
1844,  92);   5,  Bonsdorff  (Sehw.  J.,  xxxiii.  3G8);  6,  Raminolsbers  iPo-g.,  Ixxvii.  JC:.);  7. 
(Ramm.  Miii  Ch.,  450);   8,  M.  R  Ileddlo  (Phil.  Mag,  IV'.  ix.  45J);  9,  W.  Ha:ui>o  (B.  II. 
267);   Iti,  Vaiiuxem  (J.  Ac.  Philad.,  ii.  182);   1 1,  Seybcrt  (Am.  J.  Sci.,  iv.  H-joi;   1-.',  Morion  (Ana 
Pliil.,  1827);    13,  Back  (Min.  N".  Y,  271);    14,  15,  J.  D.  Whituoy  (J.  Soc  N.  II.  Boston,  v.  4^b) 
16,  Bunce  (This  Min.,  3d  ed.,  696); 


Cziklowa 

Perhoniemi 

C  di  Bovo 

Gockiim 

Skriibbfjle 

Flarzburg 

Vesuvius 


Fe 
0-40 


8.  Mourne  Mts. 


Si 

51-45 

51-60        

51-50 

50-72         0-s5 
52  58   FeO-13 

53-01 

51-90  Feo-ge* 
6U-43         0S4 
»  With  Mn. 


il; 


0-55 
0-88 
0-68 
1-04 
065 
0-39 


Ca  Tr 

47  41  0-08.  ?rfn  0-26--=  Strom. 

413.41  ,  panvruo  I -1 1 --=99-12  Rose. 

45-45  2-00  =  0:)  50  Kolx-ll. 

43.30  ,  An  u-;:3.  6.1  0  2-73  WeidL 

44-45  0-'.»9  — '.t!»-83  Hoii.^Jorrt". 

44-91  1-69=100-55  Rainm. 

46-44  =99-(»5  Wii-hajr?. 

4:;  ;.»2         1-36,  0  2-37'='jy-3l  Hoddlft. 

**  From  uilx'/l  calclte. 
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9. 
10. 
11. 
12. 
13. 
14. 
15. 


Si 
Auerbach         52*01 
Willsborough  61*67 
"  510 

Bucks  Co.,  Pa 
Diana 
Cliff  mine 


51-50 
51-90 
49-09 
4906 


Fe 
3Pe  0-93 
"    1-35 
"   1-3 

"    100 
"   0*25 


]i[g 


0-14 


16.  Grenville.Can.  53*05  Fe  1'20       — 


Ca 

46-14 

47-00 

460 

44*10 

47-55 

46*38 

44-87 

45-74 


,  ^1  1*87=:  101 -55  Hampe. 

=100-02  Vanuxem. 

l*0=99-3  Seybert. 

0-75  =  97'35  Morton. 
=99-70  Beck. 

2-96,  Mn  0*48,  ^1  0-23  Whitney. 
[2-96],  "  0-93  "  1-28  Whitney. 
=99*99  Bunce. 


Pyr.,  etc. — In  the  matrass  no  change.  B.B.  fuses  easily  on  the  edges ;  with  some  sod  i,  a 
blebby  glas.s,  with  more,  swells  up  and  infusible.  With  muriatic  acid  gelatinizes;  most  varieties 
effervesce  slightly  from  the  presence  of  calcite. 

Obs. — Wollastonite  is  found  in  regions  of  granite  and  granular  limestone ;  also  in  basalt  and 
lavas. 

Occurs  in  the  copper  mines  of  Cziklowa  in  Hungary ;  at  Dognatzka  and  Nagyag ;  accompanying 
garnet,  fluorite,  and  native  silver,  iu  limestone,  at  Pargas  in  Finland,  and  Kougsberg  in  Norway ; 
occurs  at  Perhoniemi  and  Skrabbole,  Finland;  at  Gockum  in  Sweden;  at  Vilna  in  Lithuania 
(vilnite) ;  at  Harzburg  in  the  Harz ;  at  Auerbach,  in  granular  limestone ;  at  Vesuvius,  rarely  in  line 
crystals ;  of  a  greenish- white  color  in  lava  at  Capo  di  Bove,  near  Rome ;  in  Ireland,  at  Dunmore 
Head,  on  the  shores  of  the  Mourne  Mts. 

In  the  United  States,  in  iV.  York^  at  Willsborough,  forming  the  sides  of  a  large  vein  of  garnet, 
traversing  gneiss;  at  Lewis,  10  m.  south  of  Keeseville,  with  colophonite,  abundant;  i  m.  N.  of 
Lewis  Corners,  with  garnet  and  quartz;  at  Roger's  Rock,  near  the  line  between  Essex  and 
Warren  Cos.,  with  garnet  and  feldspar ;  Diana,  Lewis  Co.,  about  1  m.  from  the  Natural  Bridge, 
in  abundance,  in  large  white  crystals ;  at  Booneville,  Oneida  Co.,  in  boulders,  with  garnet  and 
pyroxene.  In  Penn.,  Bucks  Co.,  3  m.  W.  of  Attleboro',  associated  with  scapolite,  pyroxene,  and 
sphene.  In  Mich.,  of  a  red  color  at  the  Cliff  Mine,  Kewenaw  Point,  Lake  Superior,  and  on  Isle 
Royale,  a  very  tough  variety,  but  now  exhausted.  In  Canada,  at  Grreuville,  with  sphene  and 
green  coccolite;  at  St.  Jerome  and  Morin,  C.  E.,  with  apatite,  in  large  tabular  masses  of  a  fibrous 
structure. 

Scacchi  obtained  from  Vesuvian  crystals  (f.  202)  i-i  A  3-i=135°  29',  i-i  A  l-i=95°  26',  i-i  A  ^-i 
=  78°  2',  i-i  A  1  =  111°  46'. 

The  form  2-i  is  usually  made  the  vertical  prism  I,  with  /A  7=95°  36'  (or  35').  But  the  crystals 
in  the  position  above  given  exhibit  the  near  isomorphism  with  pyroxene. 

Named  after  the  English  chemist,  Wollaston;  also  called  tabular  spar  from  its  lamellar  forms 
and  structure. 

The  soda-tabular  spar  of  Thomson,  from  near  Kilsyth,  is  pectolite. 

237 A.  Edelforsite.  (Kalksilikat  fr.  ./Edelfors,  Kalktrisilikat,  Hisinger,  Ac.  H.  Stockh.,  1838. 
191,  ]839.  Edelforsit  v.  Kob.,  Grundz.,  202,  1838.  ^delforsit  Erdmann.)  Forchhammer  has 
shown  (Danske  Ac.  Forh.,  Ap.  1864)  that  Hisinger's  mineral  is  an  impure  wollastonite,  containing 
some  quartz  and  feldspar,  with  often  carbonate  of  lime  and  garnet.  It  occurs  compact;  part 
feathery  fibrous,  and  part  without  any  distinct  crystalline  structure.  H.  of  portions  4;  yet 
in  other  parts  giving  sparks  with  the  steel,  showing  a  hardness  of  6 — 7.  G.  =  2-584,  Hisinger; 
3-0,  V.  Kobell.  Color  white,  grayish-white,  or  with  a  tinge  of  yellow.  Hisinger  and  v.  Kobell 
have  analyzed  the  mineral,  and  made  it  a  distinct  species  ;  yet  their  results  are  considerably  dis- 
C(»rdant,  like  their  determinations  of  the  sp.  gr.  They  obtained:  1,  Hisinger  (1.  c.) ;  2,  v.  Kobell 
(J.  pr.  Ch.,  xci.  344) : 


Si 

^1 

I'e 

fe 

]filg 

1. 

57-75 

3*75 

1-00 

4-75 

2. 

61-36 

7-00 



2-70 

8-63 

30-16,  Mn  0-68  =  98-06  Hisinger. 
20-00,  Mn  <r.  =  99-69  KobelL 

Hisinger  deduced  the  formula  Ca^  Si^  and  v.  KobeU  9  R^  Si^+^P  Sil 

The  edelforsite  of  Gjellebak  in  Norway  has  also  been  shown  by  Forchhammer  (1.  c.)  to  be 
essentiall}'-  wollastonite.  Hisinger  obtained,  as  the  mean  of  two  analyses.  Si  43-368,  Oa  38*433, 
Mn  4-962,  Fe  1-434,  C  11 '368.  It  has  the  aspect  of  tremohte.  Forchhammer  has  found  "oken- 
'te  "  of  N.  Greenland  (Asbestagtig  Okenit  Dr.  Rink)  to  be  wollastonite. 


233.  PYROXENE.  Corneus  pt.  Wall,  138,  1847.  Basaltes  pt.  Cronst,  68,  1758.  Schorl 
noir  de  Lisle,  Crist.,  265,  1772;  Schorl  noir  en  prisme  a  huit  pans  termine  pa*une  pyramide 
diedre,  etc.  (fr.  vole  Vivarais)  Faujas,  Vole.  Viv.,  89,  fig.  D,  1778.  Schorl  oct.  obliquangle 
tronquc  [made  a  distinct  species]  Demeste,  Lett.,  i.  382,  1779.    Schorl  opaque  rhomboidal  pt. 
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Schorl  opaque  qui  paroissent  deriver  d'un  octaedre  rhomboidal  (fr.  vole.  Auvergue,  Venuv 
Viv.,  Etna),  de  Lisle,  Crist.,  ii.  396,  407,  415,  figs.  12,  13,  14  (twin),  17,  18,  pi.  V.,  1783.     Augi* 
(fr.  vole.)  WerTi.,  Freiesleben  inBergm.  J.,  243,  1792.     Volcanite  Delajneth.,  Sciagr,  ii.  401,  1792. 
Pyroxene  (fr.  Etna^  Arendal,  etc.)  ff.,  J.  d.  M.,  v.  269,  1799  ;  Tr.,  iii.  1801.     Pentaklasit  Ilauam 
Handb.,  687,  1813. 


Monoclinic.     (7=73°  59',  i  A  7=87°  5',   (9  A  24=131°   17';    a:b:c= 


1-3,  1-3,  -1-3,  -4-2 ; 


-1-5. 


204 


2-^,  -4-i,  3-S,  -3-S,  6-5, 


510 


211 


213 


214 


Long  Pond, 


O  A  7=100°  57' 
0  A  -1-^=155  51 
6>Al-^=148  35 
0  A  3-^=109  31 
OAi-iz=10Q  1 
0  Ai=\QS  13 
O  A  -1  =  146  9 
O  A  -2=130  6 
6^  A  1=137  49 
(9  A  2=114  28 


0  A  U=150°  20' 
0  A  U=dO 
/A  1  =  121  14 
/A  2=144  35 
/A -1  =  134  48 
/A  -2=150  51 
2-1 A  2-1,  ov.  6^,  =  82  34 
{.iA-U=lSO  10 
^^Al-^=105  24 
t-^At-2=152  15 


^-^A7=133°33' 
^-t  Ai-^  =  115  25 
t-t  Ai-S=107  35 
i-2A{-2,  ov.  t-r,=12i  3C 
i-i  A  i-i,  ov.  t-/,  =  50  50 
/4a -3-3  =  143  34      , 

1  A  1  =  120  32 

2  A  2=95  30 

_1  A -1  =  131  24 
-2  A -2=111  10 
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Cleav^age :  Zratlier  perfect,  often  interrupted ;  i-i  sometiraes  nearly  perfect ; 
i-\  imperfect ;  0  sometimes  easy.  Crystals  usually  thick  and  stont.  Twins  : 
composition-face  i-i  (f.  214).  Often  coarse  lamellar,  in  large  masses,  paral- 
lel to  0  or  i-i.  Also  granular,  particles  coarse  or  fine  ;  and  fibrous,  fibres 
often  fine  and  long. 

H.=5— 6.  G.=3*23 — 3'5,  Lustre  vitreous,  inclining  to  resinous  ;  some 
pearly.  Color  green  of  various  shades,  verging  on  one  side  to  white  or 
grayish- white,  and  on  the  other  to  brown  and  black.  Streak  white  to  gray 
and  grayish-green.  Transparent — opaque.  Fracture  conchoidal — uneven. 
Brittle.  In  crystals  from  Fassa,  optic-axial  plane  i-l ;  divergence  110°  to 
113°  ;  bisectrix  of  the  acute  angle  positive,  inclined  51°  6'  to  a  normal  to 
i-i  and  22°  55'  to  a  normal  to  0,  Descl. 

Comp,,  Var. — Bisilicate  of  different  protoxyd  bases,  under_  the  general  formula  K  Si ;  these 
bases  (S)  being  lime  (Oa),  magnesia  (Mg),  protoxyd  of  iron  (Fe),  protoxyd  of  manganese  (Mn), 
and  sometimes  potash  (K),  soda  (Na),  and  oxyd  of  zinc  (2n).  Usually  two  or  more  of  these  iDasea 
are  present.  The  first  three,  lime,  magnesia,  and  protoxyd  of  iron,  are  most  common  ;  but  lime  is 
the  only  one  that  is  present  always  and  in  large  percentage. 

Besides  the  substitutions  of  different  protoxyd  bases  for  one  another,  these  same  bases  are  at 
times  replaced  by  sesquioxyd  bases  (^1,  Pe,  Mn),  though  sparingly ;  and  the  sihca  occasionally  by 

alumina.     The  species  has  therefore  the  general  formula  (fi^,  K)  (Si,  ^^1*)^  which  may  also  be 

written  (R,  fi^)  (Si,  ^1*). 

The  varieties  proceeding  from  these  isomorphous  substitutions  are  many  and  diverse  ;  and  there 
are  still  others  depending  on  the  state  of  crystallization.  The  foliated  and  fibrous  kinds  early 
received  separate  names,  and  for  a  while  were  regarded  as  distinct  species.  Fibrous  or  columnar 
forms  are  very  much  less  common  than  in  hornblende,  and  lamellar  or  foliated  kinds  more  com- 
mon.    The  crystals  are  rarely  long  and  slender,  or  bladed,  like  those  of  that  species. 

The  name  Pyroxene  is  from  7riip,  fire,  and  ^ivoi,  stranger,  and  records  Haiiy's  idea  that  the  mine- 
ral was,  as  he  expresses  it,  "a  stranger  in  the  domain  of  fire,"  whereas,  in  fact,  it  is,  next  to  the 
feldspars,  the  most  universal  constituent  of  igneous  rocks.  This  error,  however,  was  more  than 
counterbalanced  by  Haiiy's  discovery  of  the  true  crystallographic  distinction  of  the  species,  which 
led  him  to  bring  together,  under  this  one  name,  what  Werner  and  others  had  regarded  as  distinct 
species.  The  name,  therefore,  is  properly  the  name  of  the  species,  while  Augiie  is  only  entitled 
to  be  used  for  one  of  its  varieties. 

The  most  prominent  division  of  the  species  is  into  (A)  the  non-aluminous;  (B)  the  aluminous. 
But  the  former  of  these  groups  shades  imperceptibly  into  the  latter. 

These  two  groups  are  generally  subdivided  according  to  the  prevalence  of  the  magnesia,  lime, 
protoxyd  of  iron,  or  protoxyd  of  manganese,  or  of  two  or  three  together  of  these  protoxyd  bases. 
Yet  here,  also,  the  gradation  from  one  series  to  another  is  in  general  by  almost  insensible  shaded 
as  to  composition  and  chemical  characters,  as  weU  as  all  physical  qualities. 

I.  Containing  little  or  no  Alumina. 

1.  Lime-Magnesia  Pyroxene;  Malacolitb.  (Basaltes  spatosus,  y  hwit.,  pt.,  Cronstedt,  68,  ll58. 
Malacolit  Ahildgaard  (Ann.  Ch.,  xxxii.  1800);  Delameth.,  J.  de  Phys.,  li.  249,  1800.  Alalite, 
Mussite,  Bonvoisin,  ib.,  409,  May,  1806.  Diopside  (fr.  Ala)  H.,  J.  d.  M.,  xx.  65,  1806.  White 
Coccolite.  Traversellit  Scheerer,  Pogg.,  xciii.  109,  1854.)  Color  white,  yellowish,  grayish-white 
to  pale  green.  In  crystals  :  cleavable  and  granular  massive.  Sometimes  transparent  and  color- 
less. Gr.=:3'2  — 3-38.  Contains  lime  and  magnesia,  with  less  than  4  p.  c.  of  protoxyd _  of  iron. 
Formula,  (Ca,  lilg)  Si.  Anal.  1  corresponds  to  (iCa  +  |Mg)  Si;  anal.  2-7  to  (i  Ca-f-AMg)  Si  = 
Silica  55-7,  magnesia  18*5,  lime  25*8. 

a.  Malacolite,  as  originally  used,  included  a  bluish-gray,  grayish-green,  and  whitish  translucent 
variety  from  Sala,  Sweden. 

h.  Alalite  occurs  in  broad  right-angled  prisms,  colorless  to  faint  greenish  or  clear  green,  usually 
striated  longitudinally,  and  came  originally  from  Mt.  Ciarmetta,  in  the  Mussa  Alp. 

c.  Traversetlite,  from  Traversella,  occurs  in  similar  long  glassy  crystals,  usually  rectangular 
(planes  i-i,  i-i),  much  striated  longitudinally,  often  clear  green  at  one  end  and  colorless  at  the 
other ;  cleavage  parallel  to  I,  perfect. 

d.  Mussite  is  white,  grayish-white,  and  apple-green  (according  to  Bonvoisin's  original  descrip* 
tion),  and  occurs  in  prismatic  implanted  crystals,  and  also  in  masses  made  up  of  aggregated  crys- 
tals, the  obtuse  prismatic  edge  rounded,  and  with  cleavage  parallel  to  the  base.  Named  from  th? 
locality,  the  Mussa  Alp  (or  elevated  plane  of  the  Mussa). 
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The  optical  characters  of  malacolito  are  as  stated  near  top  of  the  prccodinf?  page  Deacloizeaux 
found  the  axial  divergence  in  a  crystal  from  Ala  for  tlie  rod  rays  as  observed  in  iho  air  lir  40'  • 
for  the  yeUow  11 T  20';  and  Pleusser  obtained  for  the  same  112°  27'    112**  12'.  '  ' 

e.    White  Coccolite  is  a  granular  variety.     The  original  coccolite  was  green. 

Named  Malacolite  from  //.<Aa<of,  soft,  because  softer  than  feldspar,  with  which  it  was  associated  • 
and  Diopside  from  J.j,  twice  or  double,  and  5ti/jj,  appearance.  ' 

2.  Lime-Magnesia- Iron  Pyroxene ;  Sahlite.  (Malacolit  pt.  of  authors  Diopside  pt  //.  I  a 
Sahlit  (fr.  Sala)  d'Andrada,  Scherer's  J.,  iv.  31,  1800;  J.  de  Phys.,  li.,  241,  1800  BaicaUt  (fr  L 
Ba\ka\)  Benovanz,  CreU's  Ann.,  ii.  1793,  21;  Baikalit  Karst.,  Tab.  34,  74,  1800.  Funkilc  Duf. 
Min.,  iii.  7h1,  1847.  Coccolit  d'Andrada,  Scherer's  J.,  iv.  1800.  Prothcito  (fr.  Zillorthal)  Ure. 
Asbestus  pt.)  Color  grayish-green  to  deep  green  and  black;  sometimes  grayisli  and  yellowii<h- 
white.  In  crystals;  also  cleavable  and  granular  massive.  G.=:3-25— 3-4.  Named  from  Sula  in 
Sweden,  one  of  its  locahties.  where  the  mineral  occurs  in  masses  of  a  grayinh-grecn  color 
havino:  a  perfect  cleavage  parallel  to  the  basal  plane  (0).  Formula  (Ca,  ]ilg,  Fe)  Si.  In  anal.  9^ 
Oa  :  Ifig  :  Fe  =  2  :  1  :  2  ;  in  10,  11,  this  ratio=4  :  3  :  1,  corresponding  to  Silica  53'7,  magnesia  13-4! 
lime  24-9,  prot.  iron  8-0=100. 

b.  Baikalite  is  a  dark  dingy  green  variety,  in  crystals,  cleavable  like  the  preceding  parallel  to 
0.     Named  from  Lake  Baikal,  in  Siberia,  near  which  it  occurs. 

c.  Protheite  is  sombre-green,  in  crystals,  and  approaches  fassaite ;  from  Zillerthal  in  the  Tyrol 

d.  Fankite^  is  dark  olive-green  coccolite  from  Boksiiter  in  Gothland,  having  a  larger  percentage 
of  Fe  than  Mg.  It  may  be  convenient  to  use  this  name  for  the  pyroxene  here  included  that  con- 
tains 10  p.  c.  or  more  of  protoxyd  of  iron. 

e.  DiALLAGE.  (Diallage  pt.  //.,  Tr.,  89,  1801.  Hypersthene  pt.  Bronzite  pt.)  Part  of  the 
so-called  diallage,  or  thin-foliated  pyroxene,  belongs  here,  and  the  rest  under  the  corresponding 
division  of  the  aluminous  pyroxenes. 

Color  grayish-green  to  bright  grass-green,  and  deep  green ;  lustre  of  cleavage  surface  pearly, 
sometimes  mctalloidal  or  brassy;  H.  =  4;  G.=3-2  — 3-35.  Double  refraction  strong;  bi.sectrix 
negative;  inclined  about  38°  to  a  normal  to  i-i,  and  showing  therefore,  when  viewed  through  i-i, 
a  single  system  of  rings  in  the  field  of  the  polarizing  instrument  (Descl.);  the  angle  35'  to  40  , 
observed  in  the  air  (24° — 26°  in  oil)  in  the  diallage  of  Knockdallian  in  Scotland,  of  Zobtenberg 
and  Baumgarten  in  Silesia;  a  grayish  hypersthene-like  mineral  in  large  folia  in  the  gabbro  of  the 
Ruben  coal  mine  near  Neurode ;  the  vanadiferous  bronzite  of  Genoa.  But  the  green  diallage  of 
Neurodo,  analyzed  by  v.  Eath  (No.  4,  p.  219),  has  this  angle  about  49°  5U' ;  and  so  also  that  of 
Bormio  in  Veltliu ;  diverging  thus  from  ordinary  diallage  and  diopside.  "With  thi.s  variety  belongs 
part  also  of  what  has  been  called  hypersthene  and  bronzite — the  part  that  is  easily  I'usibla 
Common  especially  in  serpentine  rocks. 

Named  from  rhaAXayj),  difference,  in  allusion  to  the  dissimilar  cleavages. 

The  grass-green  diallage-like  mineral  smaragdite,  constituting,  with  saussurite,  a  rock,  is  in 
part,  at  least,  amphibolo  (q.  v). 

3.  Iron-Lime  Pyroocene;  Hedenbergite.  (Iledenbergite  (fr.  Tunaberg)  Berz.,  Nouv.  Syst.  Min., 
206,  269,  1819;  Hedenberg,  Afh.,  ii.  169.  Lotalite  (fr.  Lotala)  Severgin,  before  1814.  Bolophe- 
Tit  Breith.,  Handb.,  582,  1847.)  Color  black.  In  crystals,  and  also  lamellar  massive;  cleavage 
easy  parallel  to  i-i.  G.  =  3-5  — 3-58.  Contains  lime  and  protoxyd  of  iron,  with  little  or  no  magnesia ; 
formula  (Ca,  Fe)  Si.  Anal,  correspond  to  (.V  Oa+i  Fe)  Si.  Named  after  the  Swedish  chemist, 
Ludwig  Hedenberg,  who  first  analyzed  and  described  the  mineral.  Lotalite,  from  LoUila  in  Fin- 
land, is  in  black  lamellar  masses.  Beudant  gives  for  the  angles  of  hedenbergite  0  \  I—\00  10' 
—  12',  /A  7=87°  15' ;  and  Breithaupt  for  the  Taberg  mineral  [Pyroxenus  diagonalis  Breith.)  I A  I 
=  87°  28',  C=73''  51'. 

4.  Lime- Magnesia-Manganese  Pyroxene;  Schefferite  (Scheflerit  J.  A.  Michaelson^  J.  pr.  CIl, 
ic.  170).  Color  reddish-brown.  G.  =  3-39.  Contains  lime,  magnesia,  and  protoxyd  r.f  manganese, 
and  in  the  absence  of  zinc  differs  from  jeflfersonite.     Formula  (('a,  Mg.  Mn)  Si;  from  LongbaiL 

The  Richtente  of  Breith.  (B.  II.  Ztg.,  xxiv.  :;t)4,  1805)  is  near  schelVerite  in  comi>osiiion.  It 
occurs  in  acicular  crystals,  having  /a  7=133°  38',  which  appears  to  be  the  auKlo  /  a  i-i  of 
pyroxene  (  =  133'  33'),  with  G.  =  2-826;  color  isabella-yellow,  rarely  pale  yellowish-brown,  and  u 
easily  fusible.  If  the  prismatic  angle  is  I  .\  i-i  of  pyroxene,  the  mineral  belongs  here.  \\\x\ 
Igelstrom  finds  a  very  similar  mineral  in  aspect  and  composition  at  Paisbcrg.  with  /a  7=124  ; 
and  the  analyses  are  given  under  amphibole  (see  p.  234). 

5.  Lime-Iron-Manganese  Pyroxene.  A  variety  from  L.  Laach,  analyzed  by  Bischof,  is  hert 
included. 

6.  Lime-Iron-Manganese-Zinc  Pyroxene;  Jeffersoxite  ( /iTm/Z/ii?  cfc  Vanwcem,  J.  Ac.  Philad.,  lu  194, 
1822).  Color  greenish-black.  Crystals  often  very  large  (3-4  in.  thick),  with  the  angles  generiUlv 
•ouuded,  and  tliG  faces  uneven,  as  if  corroded.     G.  =  3-36.    Coutaius  lime,  magnesia,  protox^rd  o\ 
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iron,  and  protoxyd  of  manganese,  with  oxyd  of  zinc;  formula  (Ca,  Fe,  ]Slg,  lilt..  Zn)  Si.  Named 
after  Mr.  Jefferson. 

II.  Aluminous. 

7.  Aluminous  Lime-Magnesia  Pyroxene ;  Leucaugite  {Dana).  Color  white  or  grayish.  Con- 
tains alumina,  with  lime  and  magnesia,  and  little  or  no  iron ;  formula  (Ca,  Mg)  (Si,  Al*).  Looks 
like  diopside.     H.  =  6-o;  G.  =  3-19,  Hunt.     Named  from  Aeu-co?,  white. 

8.  Aluminous  Lime-Magnesia-Iron  Pyroxene;  Fassaite,  Augite.  (For  syii.  of  Augiie,  see  p.  212. 
Also:  Basaltische  Hornblende  pt.  Wern.,  Bergm.  J.,  1792;  Basaltine  Kiriu.,  Min.,  i.  219,  1794. 
Fassait  Wern.,  Hoffm.  Min.,  iv.  2,  110,  1817.  [Not  Fassaite  Lolomieu,  which  was  a  zeolite.] 
Maclureite  Nuital,  Am.  J.  Sci.,  v.  246,  1822— Amphibole  K  Seylert,^  J.  Ac.  Philad.,  ii.  139,  1821. 
Pyrgom  Breiih.,  Char.,  140,  1832.)  Color  clear  deep-green  to  greenish-black  and  black  ;  in  crys- 
tals, and  also  massive;  subtranslucent  to  opaque;  Gr.=:3-25  — 3*5  Optical  characters  as  for 
malacolite.     Contain  protoxyd  of  iron,  with  lime  and  magnesia;  general  formula  (Ca,  Mg,  Fe)(Si, 

Al*). 

a.  Fassaite  (or  Pyrgom).  Includes  the  green  kinds  found  in  metamorphic  rocks.  Named  from 
the  locality  at  Fassa  in  the  Tyrol,  which  affords  deep-green  crystals,  sometimes  pistachio-green, 
like  the  epidote  of  the  locality.     Pyrgom  was  so  named  from  uiipyw/^a,  a  tower. 

h.  Augite.  Includes  the  greenish  or  brownish-black  and  black  kinds,  occurring  mostly  in 
eruptive  rocks,  but  also  in  metamorphic.     Named  from  avyri^  lustre. 

The  Augite  of  Werner  (and  Volcanite  Delameth.)  included  only  the  black  mineral  of  igneous 
rocks — the  volcanic  schorl  of  earlier  authors. 

c.  Aluminous  Diallage. 

9.  Aluminous  Iron-Lime  Pyroxene ;  Hudsonite  (jBecfe,  Min.  N.  Y.,  405,  1842).  Lamellar  or  cleav- 
able  massive.  Color  black.  Streak  green.  Often  has  a  bronze  tarnish.  Gr.=3*5,  Beck;  3*43 — 
3'46,  Brewer.  Contains  lime  and  protoxyd  of  iron,  with  but  little  magnesia;  formula  (Ca,  Fe) 
(Si.  Al*).  Named  from  the  Hudson  river,  in  the  vicinity  of  which  it  occurs,  in  Cornwall,  Orange 
Co.',  N.  y. 

h.  Polylite  of  Thomson  (Min.,  i.  495,  1836)  may  be  the  same  compound.  It  is  described  as 
cleavable  massive  ;  G.  =  3*2yi  ;  H.  =  6 — 6'5  ;  color  black  ;  opaque;  and  is  stated  to  come  from  a 
bed  of  magnetic  iron  ore  at  Hoboken,  N.  J.,  where  no  such  bed  of  ore  exists. 

Appendix. — 10.  Asbestus.  Asbestus  is  a  finely  fibrous  variety,  with  the  fibres  easily  separable 
und  usuallj''  flexible.  But  most  asbestus  belongs  to  the  species  hornblende^  which  tends  more  to 
run  into  fibrous  forms. 

It  is  difficult  to  distinguish  the  hornblende  asbestus  from  the  pyroxene,  except  by  noting  its 
association  with  known  varieties  of  one  or  the  other  species  ;  and  this  method  is  not  free  from 
ioubt.     See  further  under  Hornblende  for  description,  analyses,  and  localities  of  asbestus. 

11.  Breislakite  {Brocchi,  Cat.  di  una  raccolta  di  Rocce,  28,  60,  70,  192.  1817;  Cyclopeite,  in 
Descl.  Min.,  65,  1862).  Occurs  in  wool-like  forms  at  Vesuvius  and  Capo-di-Bove.  Its  crystal- 
lographic  identity  with  pyroxene  has  been  shown  by  Chapman  (Phil.  Mag.,  xxxvii.  444,  1850). 
The  particular  variety  of  pyroxene  to  which  it  belongs  has  not  been  ascertained,  as  no  analysis 
of  it  has  been  made.     Named  after  Breislak,  an  Italian  geologist. 

12.  Lavroffite  (Lawrowit,  Vanadin-Augit,  Kokscharof^  Bull.  Ac.  St.  Pet.,  xi.  78,  1866)  is  an  . 
alumina  pyroxene,  colored  green  by  vanadium,  from  the  river  Sludianka,  beyond  Lake  Baikal,  \ 
w?iere  it  occurs  coarse  granular  massive  with  quartz,  and  also  in  small  imperfect  crystals.  ■  ] 
Cleavage  affords  the  prism  87°  7' ;  and  there  is  the  usual  lamination,  from  compound  structure     J 

f)arallel  to  0.  The  color  is  tine  emerald-green.  It  contains  besides  sUica  some  alumina,  iron, 
ime,  magnesia,  and  a  trace  of  manganese  and  vanadium ;  but  no  analysis  has  been  made,  so  that 
its  exact  place  among  the  pyroxenes  is  not  certain. 

L  Containing  little  or  no  Alumina. 

1.  Lime-Magnesia  Pyroxene ;  Malacolite.  Analyses:  1,  Nordenskiold  (Schw.  J.,  xxxi.  457);  2, 
H.  Rose  (ib.,  xxxv.  86);  3,  T.  Wachtmeister  (ib.,  xxy.  334) ;  4,  Hermann  (J.  pr.  Ch.,  xxxvii.  190)* 
5,  H.  Rose  (Schw.  J.  xxxv.  86,) ;  6,  Rammelsberg  (J.  pr.  Ch.,  Ixxxvi.  340) ;   7,  F.  J.  Wiik  (Arppe, 

a  Act.  Soc.  Fenn.,  vi.) ;  8,  Bon sdorflf  (Schw.  J.,  xxxi.  158);  9,  Kussin  (Ramm.,  4th  Suppl.,  12); 

.0,  Wackenroder  (Kastn.  Arch.,  xiii.  84) ;  11,  Brunner  (Jahrb.  Min.,  186,  1855);  12,  Range  (Raram. 
lUin.  Ch.,  452) ;  13-15,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  467,  4H8);  16,  Redner  (ZS.  0.,  xviii.  397)  • 
I  7,  Merz  (N.  Ges.  Zurich,  48,  1861) : 

Si  'M        Fe         Mn        Mg         6a  fl 

1  Targ&a,  hh -gn.       55-40      2*50         2-83       22'57       15*70     ,  Mn  0-43 =99-43  N 

2  Lou^ban,  ywh.       55'32      3Pe2-16  Mn  1*59       16-99       23-01      —9907  Rose. 
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3.  Norway,  wh. 

4.  Achmato'sk,  wh. 

5.  Orrijiirvi,  w. 

6.  Gulsjo 

7.  Lupikko  (I) 

8.  Tamrnaro,  wh. 

9.  Brazil 

10.  Zillortlial,  wh. 

11.  Sassgrat,  w. 

12.  Retzbanya 

13.  Ottawa,  C,  wh. 

14.  Calumet  I.,  gnh. 

15.  High  Falls,  C.jg'y. 

16.  GrenviUe,  C. 

17.  Zermatt 


Si 
57-40 
53-97 
54-64 
5511 
52-40 
54-83 
55-61 
54-16 
56-13 
56-03 
64-50 
54-90 
54-20 
52-54 
54-74 


Xl 

f^e 

Mu 

0-43 

2-00 

0-57 

1-08 

2-UO 

0-54 

1-84 

2-29 

0-28 

0-99 

1-20 



0-20 

2-51  MnO  18 

2-02 

ir. 



1-38 



1-98 



3-24 

S-OG"* 

3-45 

Wg 

10-74 

17-80 
1800 
18-39 
17-J3 
18-55 
17-82 
18-22 
16  20 
17-36 
18  14 
16-76 
17-02 
19-85 
17-82 


23-10 
25-GU 
24-94 
2;VG3 
2-i-55. 


lY 


•  =  97•^7  Wacht 

=  1<H»  Herui. 

=  1()0-GG  Rose. 

=  99-tM  Ramm. 

Na  1-20,  K(t-?.7  =  98  58  "^ 


24-76  110-32  =  99-73  Bonsd. 

25-11 =  90-74  Kussin. 

24-74 =  10uWack. 

2iV78 =100-85  Brunner. 

25-05 =  99-8-2  Range. 

25  87  0-40^- 100-.S9  Hunt. 

27-G7  0-80=100-13  Hunt 

25-65  0-45=100  50  Hunt. 

24-04  =100-09  Rcdncr. 

22  90  0-58  =  99-49  Merz. 


With  some  alumina;  the  specimen  associated  with  Eozoon. 


No.  1,  crystals,  G.=3-267  ;.  2,  fr.  Longban  in  Wermland;  3,  fr.  Tj.itten  in  Norway;  4,  G.  =  3-28 

5,  fr.  Fiuland;  7,  ib.,  G.  =  3-215;  8,  ib. ;  9,  G.=3-37  ;  11,  fr.  the  Alps;  13,  fr.  Canada,  G.  =  3-26- 
3-27  ;    14,  fr.  Canada,  with  Eozoon;   15,  ib.,  G.=3-273— 3-275. 

2.  Llme-Magnesia-Jron  Pyroxene;  Sahlite;  Funkiie.     1,  H.  Rose  (Schw.  J.,  xxxv.  86);  2,  Reu« 
terskiold  (Jahresb.,  xxv.  362) ;   3,  Hisinger  (Afh.,  iii.  291);  4,  Arppe  (Anal.  Finsk.  Min.,  '22);  5, 

6,  A.  Erdmann  (Ak.  H.  Stockh.,  1848);  7,  Winchenbaeh  (Ramtn.  Min.  Ch.,  452);  8,  Rannnels- 
berg(ib.,  452);  9,  G.  T.  Bowen  (Am.  J.  Sci.,  v.  344);  10,  Erdmann  (1.  c);  11,  Payr  (Ber.  Ak. 
Wien,  XXV.  560);  12,  13,  H.  Rose  (1.  c);  14,  v.  Hauer  (Ber.  Ak.  Wien,  xii.  714);  15,  Schulti 
(Act.  Fenn.,  1856);  16,  Rammelsberg  (J.  pr.  Ch.,  Ixxxvi.  351);  17,  Funk  (Jahresb.,  1844,  362); 
18,  Seybert  (Am.  J.  ScL,  v.  116);  19,  H.  Rose  (1.  c.);  20,  C.  W.  C.  Fuchs  (Jahresb.  Min.,  '62 
802): 


Si        ^1 

1.  Sala,  Sahlite         54-86  0-21 

2.  Longban,  ywh.      53-56  0-25 

3.  "  "     54-18  

4.  Pargas,  gyh.-gn.   52-07  0-54 
6.  Tunaberg,  gn.       54-13  0-90 

6.  "  gn.       53-82  0-95 

7.  Meseritz,  gn.         54*46  2-46 

8.  Edenville,  gnh.-h.  55-01  

9.  N.Hav"n,Ct.,»S'aA.53-12  1-06 

10.  Tunab.,  C'occ,  ^71.  53-50     0-76 

11.  Oberrochlitz,  zi'/i.  55-03  

12.  Dalecarha,  gn.      54*55  0-14 

13.  "  "  54-08  

14.  Boksater,  i^wn/c.    53-81  

15.  Finland,  gn.  52-00  0-85 

16.  Kaiserst.,  dk.  gn.  48*02     2-67 

17.  Nordmark  52-17     0*42 

1 8.  L.  Champl.,  ^w.     50-33     1*53 

19.  Taberg,  hk.  53-36  

20.  Radauthal,  6m)  51-78     2-48" 


Fe 

4-44 
4-48 
1-45 
4-54 
3-69 
7-95 
3-73 
4-95 
6-01 
9-74 
4-84 


Mn 

1-87 
2-18 

0-30 
0-89 
0-78 


0-60 
1-90 
3-lG 
8-14MnO-73 


10-02 
10-01 
12-45 
13-57 
16-12 
20-40 
17-38 
16-91 


0-61 

0-80 
1-28 
1-61 
ir. 
0-09 


Mg 

16-49 

16-27 

17-81 

19-52 

15-01 

12-20 

14-39 

16-95 

14-50 

13-59 

15-71 

15-25 

11-49 

8-00 

10-15 

9-74 

7-06 

6-83 

4-99 

7-03 


Ca 

23-57 

23-86 
22-72 
21-03 
25-15 
23-55 
24-01 
22-80 
23-62 
2042 
20-72 
20-21 
23-47 
27-50 
22-50 
25-34 
22-00 
19-33 
22-19 
21  00 


0-42  =  99-99  Rose. 
=  100-29  Rout. 


1-20  =  99-54  Hisinger. 
=  08-30  Arppe. 

0-63  =  99-81  Erdm. 

0-54  =  99-90  Erdm. 
=  99-83  Winch. 

0-3G=  100-07  Ramm. 

0-47  =  99-38  Bowen. 

0-27  =  100-18  Erdm. 

=  99-40  Payr. 

=99-02  Rose. 

=99-67  Rose. 

0-29  =  99-61  Hauer. 

=98-75  Schultz. 

=100-62  Ramm. 

=99-38  Funk. 

0-67  =99-09  Seybert. 
=98-01  Rose. 

0-04,  Na  019,  K  029  =  99-47  F. 


a  Includes  Fe2  03  1-20. 


No.  2,  G.=3-27;  4,  crystals;  5,  G.=3-36;  8,  cryst.,  G.  =  3-294;  9,  cleavablo  massive,  O. 
=  3-127-3-294;  10,  G.  =  3-30-3-37 ;  11,  G.  =  3-395;  12,  13,  fr.  Bjormyreswcden ;  14,  fr.  K 
Gothland;  15,  fr.  I.  Afvensor;  16,  occurs  mixed  with  scolopsite;   18,  G.-3-.577 

3.  Iron-Lime  Pyroxene;  Hedenbergite.  1,  H.  Rose  (^chw.  J.,  1.  c);  2,  ^VolU  (J.  pr.  Ln.,  xui. 
236);  3,  Sochting  (ZS.  Nat.  Ver.  Halle,  viL  57): 


1.  Tunaberg,  ffed. 

2.  Arendal,  bk. 

3.  D.  la  Garde 


Si 
49-01 
47-78 
52-23 


Fe 

26-08 
27-01 
27-47 


Mg  Oa 

2-93  20-87  =  98-94  Rose. 

22-95  =  97  74  WolfT. 

7-46  12-84=100  Sochting. 


No.  2,  G.=3-467;  3,  fr.  "Melapbyre." 
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4.  Lime-Magnesia-Manganese  Pyroxene ;  Schefferiie.    Analysis :  Michaelson  (L  c.) ' 

Si        3?e       Fe       Mn       Mg       Oa         H 
1.  Longban         52*31     3'd1     1-63     1046     1086     19'09     0*60= 98-92  Michaelson. 

5.  Lime-Iron-Manganese  Pyroxene.    Analysis :  Bischof  (Lehrb.,  ii.) : 

Si        ^1       Fe       Md      Mg       Ca       Na       K 
L.  Laach         50-83     2-16     13-50     1'56     3-42     21-73     0-:38     0-98 = 100-56  Biscli(f. 

6.  Lime-Iron-Manganese-Zinc  Pyroxene;  Jeffersonite.    Analysis:  Hermann  (J.  pr.  Ch.,  xlviL  13)) 

Si        ^1       Fe       Mn      2n      Mg       Ca        fl 
49-91     1-93     10-53     "Z-OO     4*39     8-18     15-48     l'20=98-62  Hermann. 


Si 

^1 

^G 

Sig 

Ca 

1.  Bathurst,  0. 

51-50 

6-15 

0-35 

17-69 

23-80 

2.          " 

50-90 

6-77 

0-35 

18-14 

23-74 

II.  Aluminous  Pyroxene. 

7.  Lime-Magnesia  P. ;  Leucaugite.     Analyses:  T.  S.  Hunt  (Eep.  G.  Can.,  1853,  1863) 

fl 

l-10=rlO0-59  Hunt. 
0-90=100-45  Hunt. 

8.  Lime-Magnesia-Iron  P. ;  Fassaite,  Augite.  Analyses:  1,  Kudernatsch  (Pogg.,  xxxvii.  577);  2.21 
Delesse  (Ann.  d.  M.,  IV.  xii.  293);  3,  Richter  &  Scheerer  (Sachs.  Ges.  Leipsic,  ci.  93,  1858);  41! 
Barthe  (Ch.  Centralbl.,  ii.  712);  5,  Haughton  (Dublin  Q.  J.  Sci.,  v.  95) ;  6,  Kudernatsch  (1.  c);  7/ 
Klaproth  (Beitr.,  v.);  8,  Kudernatsch  (1.  c.) ;  9,  Wedding  (ZS.  6.,  x.  ;^95) ;  10,  Rammelsberg  (ib.,.( 
xi.  497) ;  11,  Klaproth  (1.  c.) ;  12,  Kudernatsch  (1.  c.) ;  13-15,  v.  Waltershausen  (Yulk.  Gest.,  107— 
110);  Ifi,  Rammelsberg  (Pogg.,  ciii.  436);  17,  Kudernatsch  (1.  c) ;  18-20,  Rammelsberg  (Pogg.,. 
Ixxxiii.  458,  ciii.  437);  21,  Waltershausen  (1.  c,  p.  110);  22,  T.  S.  Hunt  (Rep.  G.  Can.,  1853,., 
468) ;  23,  Tobler  (Ann.  Ch.  Pharm.,  xci.  230) : 


Fassathal 
Vosges 
Traversella 
Zillerthal,  gn. 
Skye 


Si 
50-15 
49-16 
51-79 
48-47 
50-80 


fi.  Rhone,  bkh.-gn.  (|)  50-42 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
2-2. 
23. 


Vesuvius 

-'        of  1631 
"        of  1858 

Frascati 

Etna 
"    bk 
"    gnh-hh 
"     Mascali 
"     Mt.  Rossi 

Eiffel 

Hartlingen 

L.  Laach 

^chima.  Boh. 

Iceland 

Montreal,  hk. 

Kaiserstuhl,  bn. 


52-00 
50-90 
48-86 
49-61 
48-00 
50-55 
47-63 
51-70 
49-69 
47-38 
49-39 
47-52 
50-03 
51-12 
49-87 
49-40 
44-40 


^1 

4-02 
5-08 
4-03 
8-22 
3-00 
6-58 
5-75 
5-37 
8-63 
4-42 
5-00 
4-85 
6-74 
4-38 
5-22 
5-52 
600 
8-13 
372 
3-38 
6-05 


Fe 

12-04 
7-19 
7-57 
4-30 
9-61 
7-40 

11-02 
6-25 
4-54 
9-08 

10-80 
7-96 

11-39 
4-24 

10-75 
7-89 
7-39 

1302 
6-65 

■  5-45 
5-92 


6-70  Pe  7-83 
7-83     11-81 


Mn 


ir. 


1-08 


0-25 


ir. 


1-00 


0-21 


0-10 

0-40 
0-15 
2-63 


U-11 


Mg 

13  48 
15-95 
17  40 
15-59 
15-06 
16-32 
12-75 
14-43 
14-01 
14-22 
8  75 
13-01 
12-90 
21-11 
14-74 
15-29 
13-93 
12-76 
13-48 
12-82 
16-16 
13-06 
10-15 


Ca 

19-57 
18-87 
18-98 
21-96 
19-35 
18-78 
14-00 
22-96 
20-62 
22-83 
24-00 
22-29 
20-87 
18-02 
18-44 
19-10 
22-46 
18-25 
22-85 
23-54 
22-00 
21-88 
22-60 


=99-26  Kudernatsch. 

2-26  =  98-51  Delesse. 
=  99-77  R.  &S. 

0-73  =  99-27  Barthe. 

0-60,  Na,  K  0-66  =  100-16  H. 
=  99-50  Kud. 


0-25  =  96-02  Klapr. 

=99-9LKud. 

,  3Fe  2-73  =  99-39  Wedd. 

,  3Pe  und.  =  l00'l6  Ramm. 

=  97-55  Klaproth. 

=98-66  Kud. 


0-28  =  100-02  Walt. 

0-49  =  99-94  Walt. 

0-51=99-35  Walt 

0-43,  ¥g  385  =  99  53  Ramm. 

=99-25  Kud. 

=100-08  Ramm. 

,  3&-e  2-36  =  99-24  Ramm 

,  3Fe  0-95  =  99-89  Ramm. 

=100  Walt. 

0-50,  Na  0-74,  K  ir  =  100-ll  H. 

1-03,  Na2  13,  K0-65  =  100-72  T. 


Nos.  1-5,  fr.  metamorphic  rocks;  6-23,  fr.  eruptive  rocks.  2,  fr.  Ternuay,  making  with  vosgite 
a  so-called  porphyry,  G.  =  3-135;  3,  var.  pyrgom,  G.=o-294;  4,  G.  =  8-o95  ;  5,  the  augite  of  a 
metamorphic  dolerite  on  Loch  Scavig  in  Skye;  6,  G.  =  3-347;  12,  G.  =  3-40;  13,  G. =2-886;  14, 
G.  =  3-2()4;  15,  G.=3-228;  16,  G.  =  3-376;  18,  G=3-380;  19,  G.=3-348;  20,  G.=3-361 ;  22,  in 
dolerite,  G.  =  3-341. 

9.  Iron-Lime  P.  {with  little  Magnesia).  Analyses:  1,  Deville  (El.  Teneriffe,  1848);  2,  Hoch* 
stetter  (J.  pr.  0^.,  xxvii.  376) ;  3,  4,  Smith  &  Brush  (Am.  J.  Sci.,  IL  xvL  369) ;  5,  Thomson  (Min^ 
L495): 
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§i 

1. 

Teneriffe 

48-05 

2. 

Azores 

50-40 

3. 

Uudsonile 

39-30 

4. 

a 

38-58 

6. 

Polyhie 

40-04 

Xl  tQ  Mn  Mg       Ca        it 

4-18  23-41  9-10  14-00  =100  Devillo 

2-99  22-00 2-40  21-10  0-30=9919  Hoclist 

978  30-40  0-67  2-98  10-39  1-95,  Na  1T,6,  K  2-48=99-61  a  t  B 

11-05  80-57  0  52  3-02  10-3-2  1-95.  Na,  K  4  10=10(i-n  S.  A  B 

9-42  34-08  6-60  1154  0-40=102  08  Thomson. 


Kos.  1,  2,  fr.  volcanic  rocks;  3,  5,  fr.  metaraorphic.     1,  G.  =  3-179. 


III.    DiALLAGE   AND   PSEUDO-HYPERSTHENE. 

2  e.  Containing  little  or  no  Alumina.  Analyses  :  1-5,  v.  Rath  (Pogg.,  xcv.  533);  6,  Uennani 
lull.  Soc.  Nat.  Moscou,  1854,  273). 

8  c.  Aluminous.  Analyses:  7,  v.  Rath  (ZS.  G-.,  ix.  246);  8,  9,  Regnault  (Ann.  d.  M.,  III.  liii 
)1);   10-12,  Kohler  (Pogg.,  xiii.  101);   13,  Ramraelsberg  (Min.  Ch.,  404);   14,  Kolilcr  (1.  c.):   16 

Kobell  (J.  pr.  Ch.,  xx.  472);  16,  A.  Streng  (B.  H.  Ztg.,  xxiii.  54);  17,  Delcsse  (Ann.  d."M.'  IV. 
ri.);  18,  Schafhaiitl  (Ann.  Ch.  Pharm.,  li.  254);  I'j,  20.  A.  Streng  (1.  c);  21,  Seybcrt  (J.  Ac 
bilad.,  ii.  141): 


di 

*1 

Fe 

Mn 

Mg 

Ca 

n 

I.  Glatz,  ywh.-gn. 

50-34 



8-47 

— 

16-86 

21-85 

1-23  =  98-76  Rath. 

I      "      d'k  gn. 

5000 

0-42 

8-54 



15-87 

2111 

l-69  =  97-63  Rath. 

>          (1              a 

51-78 

1-12 

10-97 

15-58 

2()-(»4 

0-22  =  99  71  Rath. 

L  Neurode,  bk.  Hyp. 

53-00 

1-99 

8-95 

0-28 

13-08 

21-06 

0-86  =  99-82  Rath. 

).  Skye,         "       " 

51-30 

0-76 

13-92 

0-25 

14-85 

20-15 

0-21  =  101-44  Rath. 

}.  Achmat'sk,  Diall. 

51-47 

ri5 

1-80 



15-63 

27-81 

2  39=100-25  Ilorra. 

].  Marmorera 

49-12 

3-04 

11-45 

15-33 

18-54 

1-46=98-94  Rath. 

J.  Piedmont,  Diall. 

f.0  05 

2-58 

11-98 



17-24 

1  5-63 

2-13  =  99-61  Regnault. 

).  Ural, 

52-00 

3-27 

5-35 

16-43 

20-44 

1-59  =  99-68  Regnault. 

).  Plorence,       " 

53-20 

2-47 

8-67 

0-38 

14-91 

19-09 

1-77  =  10(1-4".'  Kuhlor. 

1.  Ilarz, 

2.  Baste,  gnh.-bn. 

53-71 

2-82 

808 

17-55 

17 -06 

1-04=100  27  Kohler. 

52-88 

2-S2 

8-40 

17-68 

17-40 

1-06=100  24  Kohler. 

J        (i             (t 

52-00 

3-10 

9-36 

18-51 

16-29 

1-10=100  36  Ramm. 

I.  Salzburg,  gn. 

51-34 

4-39 

8-1 

!3 

15-69 

18-28 

2-11  =  100-04  Koliler. 

^       "       gy- 

50-20 

3-80 

8-40 



16-40 

20-26 

=99-06  Kobell. 

B.  Harzburg,  Dia^L 

52-84 

4-56 

9-41 



16-05 

13-16 

3-29,  alk.  0-39,  Fo  184,  fV  0-<i9, 
Ti  0  22  =  101-85  Streng. 

7.  Odern,            " 

49-3C 

550 

9-43 

0-51 

17-61 

15-43 

0-85,  '^'t  0-30  =  98-9;5  Dele.'^.se. 

3.  Genoa,  met.  JDi. 

49-50 

6-55 

3-28 



14-12 

18-12 

1-77,  V  3-65,  Na  376  SchafL 

9.  Harzburg,  Hyp. 

5  2 -84 

305 

8-84 

15-58 

19-18 

0-t-.6  =  99-65  Streng. 

0.         "               " 

51-26 

3-62 

911 

16-69 

19  18 

ti-34,  Fo  r03=li>l-23  Streng. 

I.  Wilmington,  " 

52-17 

4-00Pel0-73 

tr. 

11-33 

20-0i) 

1-27  =  99-50  Scybert. 

No.  1,  fr.  gabbro,  G.  =  3-249;  2,  ib.,  G.=3-244;  3,  ib.,  G.=3-245;  4,  ib.,  G.=3-336;  5,  U 
vpersthene  rock,  G.  =  3-343  :  6,  G.  =  3-21,  H.=4-5;  7,  fr.  gabbro  of  Graubundtcn,  G.=:<-J5.i;  8. 
[et.  diallage,  G.  =  3-261  ;  9.  met.  diallage,  fr.  serpentine;  1  o,  fr.  gabbro,  G.  =  3-2..6;  1 2,  fr.  gabbro, 
r.  =  :;-23;  13,  fr.  gabbro,  G.  =  3-300;  14,G.  =  3-2:^;  15,G.  =  3-2;  1 6,  fr. gabbro ;  18,  vauadifcroua 
ronzite,  G.  =  3-25;  1'.^  20,  fr.  gabbro,  pseudo-hyperstheno ;  21,  pseudo-hypcrsthenc,  assoc.  with 
uartz,  G.  =  3-25;  B.B.  fus.  •      i     j-«.       * 

Pyr.,  etc.— Varying  widely,  owing  to  the  wide  variations  in  composition  m  the  different  vane- 
es,  and  often  by  insensible  gradations.  FusibiUty,  from  the  almost  infusible  diallage  lo  ::-.  j  m 
iopside;  3-5  in  sahlite,  baikalite,  and  ompliacite;  3  in  jeflcrsonite  and  aug.te ;  2-.)  in  hcdcni^-rg. 
».  Varieties  rich  in  iron  afford  a  magnetic  globule  when  fused  on  charcoal,  and  in  general  lli^r 
isibility  varies  with  the  amount  of  iron.  Jeifersonite  gives  with  soda  on  charcoal  a  reiiclion  lor 
inc  and  manganese  ;  many  otliers  also  give  with  tlie  fluxes  reactions  for  manganese.  Mosi  van- 
ties  are  unacted  upon  by  acids.  ,    ,  ,      .^     .  ..^^  „„ , 

Obs.-Pyroxene  is  a  common  mineral  in  crystaUine  limestone  and  dolomi  e,  in  sorpcnt.DO,  w 
i  volcanic  rocks;  and  occurs  also,  but  less  abundantly,  in  connection  with  granitic  rocks  a^iu 
letamorphic  schists.     The  pyroxene  of  limestone  is  mostly  the  white  and  light  green,  or  gniy 
arieties  ;  that  of  most  other  metamorphic  rocks,  sometimes  white  ^^^  col';'r'';s3'  '^'»J  usi; 
f  diflerent  shades,  from  pale  green  to  greenish-black,  and  occasionally  black  ;  that  oi 
.  sometimes  in  fine  crystals,  but  often  of  the  foliated  green  kind  called  dioiJagc ;  that  ol  crujaiur 
ocks  is  t)  e  black  to  greenish-black  augite. 


hi 
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In  limestone  f;he  associates  are  often  hornblende,  scapolite,  garnet,  orthoclase,  sphere,  phlo' 
pite,  and  sometimes  brown  tourmaline,  chlorite,  talc,  zircon,  spinel,  rutile,  etc.;    and  in  othi 
metamorphic  rocks  mostly  the  same.    In  eruptive  rocks  the  crystals  are  imbedded,  and  often  occ 
with  similarly  disseminated  chrysolite,  crystals  of  orthoclase,  sanidin,  labradorite,  leucite,  etc. 

Pyroxene  is  an  essential  constituent  of  many  rocks.  Pyroxenyte  is  a  metamorphic  rock  consi 
ing  mainly  of  compact  pyroxene  of  the  Sahlite  section.  Lherzolyte,  from  the  borders  of  Lai 
Llierz,  in  the  department  of  Ariege  in  France  (described  by  Charpeutier  and  Dufrenoy  as  a  varieilli  Sc 
of  pyroxene),  is  a  green  pyroxenic  rock.  (For  constitution,  see  under  Spinel.)  Pyroxene  aloipei" 
with  labradorite  constitutes  the  dark  gray  and  green  to  black  eruptive  rock  called  doleryte,  wlii 
often  contains  also  magnetic  iron  ore  in  grains  ;  and  with  labradorite  and  chrysolite,  the  relatepjiii' 
rock  basalt.  Doleriiic  and  basaltic  lavas  have  the  same  composition.  With  leucite  it  forms  til  11  ^ 
leucitopkyr,  the  common  igneous  rock  of  Vesuvius ;  and  with  nephelin,  nephelinyte  or  nephelw  |ttie 
doleryte,  another  Italian  igneous  rock.  The  pyroxene  of  these  igneous  rocks  is  the  black  variet  lb.  1 
augite ;  and  it  often  occurs  in  distinct  crystals  of  the  forms  in  figs.  203-206.  Many  kinds  of  tufi,  i\» 
and  the  earthy  basaltic  rock  called  wacke  (either  a  variety  of  tufa  or  a  decomposed  basalt  c>  i  li 
doleryte)  often  consist  largely  of  crystals  or  grains  of  augite.  |  jtaj: 

JDiallage  occurs  generally  in  serpentine  or  steatitic  rocks.  ;  i8, 

Many  foreign  localities  of  pyroxene  have  already  been  briefly  indicated  (pp.  214-219).  Thj  loa 
crystals  of  Ala  in  Piedmont  are  associated  with  garnets  and  talc  in  veins  traversing  serpentinej  liiiie 
and  the  more  transparent  are  sometimes  cut  and  worn  as  gems.  2ii, 

In  N.  America,  it  occurs  in  Maine,  at  Raymond  and  Rumford,  diopside,  sahlite,  etc. ;  at  Dee  iihi) 
Isle,  diallage  in  serpentine.     In  Vermont,  at  Thetford,  black  augite,  with  chrysolite,  in  boulderj  wiii 
of  basalt.     In  M^ass.,  in  Berkshire,  white  crystals  abundant;  at  the  Bolton  quarries,  same,  goodi  toal) 
Wcstfleld  and  Blanford,  diallage  in  serp.     In  Conn.,  at  Canaan,  white  cryst.  2-3  in  long  by  1- 
in.  broad,  in  dolomite ;  in  Trumbull,  large  green  cryst.  in  limestone ;  in  Reading,  on  the  turnpifc 
near  the  line  of  Danbur}'-,  small  transp.  cryst.,  and  granular  ;  at  Watertown,  near  the  Naugatuck 
white  diopside.     In  K  York,  in  N.  Y.  Co.,  white  cryst.  in  dolomite ;  at  "Warwick,  fine  cryst 
(descr.  and  fig.  by  v.  Rath,  Pogg.,  cxi.  263) ;  in  Westchester  Co.,  white,  at  the  Sing-Sing  quarries 
in  Orange  Co.,  in  Monroe,  at  Two  Ponds,  cryst.,  often  large,  with  scapolite,  sphene,  etc.,  in  hme 
stone;  3  m.  S.E.  of  Greenwood  furnace,  sahlite  with  coccolite;  -^  m.  E.  of  same,  in  cryst.  witl 
mica  in  limestone,  one  6  in.  long  and  10  in.  in  circ. ;  1  m.  W.  of  Coffee's  Hotel  in  Monroe,  blaci 
coccolite;  2^-  m.  N.  of  p]denville,  gray  cryst.;   1  m.  N.W.  of  Edenville,  black  cryst.  in  limestone; 
in  CornAvall,  the  var.  hudsonite ;  near  Amity  and  Fort  Montgomery,  gooi ;  in  Forest-of-Dean, 
lamellar,  green,  and  bronze-colored,  with  black  coccohte  ;  in  Putnam  Co.,  near  Patterson,  grayish- 
white  cryst.,  abundant;    at  Rogers'  Rock,  L.  George,  massive  and  granular  (coccohte),  gray, 
green,  brown  ;  near  Oxbow,  on  Vrooman  Lake  ;  in  Lewis  Co  ,  at  Diana,  white  and  black  cryst. ; 
in  St.  Lawrence  Co.,  at  Fine,  in  large  cryst.;  in  Essex  Co.,  near  Long  Pond,  cryst.  (f.  213),  also 
beautiful  green  coccolite ;  at  Willsboro',  green  coccolite  with  sphene  and  woUastonite.     In  K  Jer- 
sey,  in  Franklin,  good  cryst.     In  Fenn.,  near  Attleboro',  cryst.  and  granular ;  in  Pennsbury,  at 
Burnett's  quarry,  diopside.     In  Maryland,  Hartford  Co.,  at  Cooptown,  diallage.     In  Ddaivare,  at 
Wilmington,  a  hypersthene-hke  variety  (anal.  21),  Nuttal's  Maclureite.     In  ■  Canada,  at  Bytown, 
subtrp.  white  cryst.,  1-1^  in.,  in  limestone;  at  Calumet  I.,  grayish-green  cryst.  in  hmestone  with 
phlogopite,  some  appearing  to  be  altered  JEozoon;  at  the  High  Falls  of  the  Madawaska,  cryst, 
sometimes  1  ft.  long  and  4  in.  wide,  having  cryst.  cf  hornblende  attached;  in  Kildau,  as  a  rock  ; 
in  Batliurst,  colorless  or  white  cryst. ;  near  Ottawa,  in  large  subtrp.  cryst.,  in  limestone ;  a 
Grenville,  dark  green  cryst.,  and  granular ;  at  Montreal.  Rougemont  and  Montarvelli  Mts.,  blacky 
in  doleryte. 

Alt. — Pyroxene  undergoes  alteration  in  different  ways,  as  has  been  well  explained  byBischof- 
and  many  species  have  been  instituted  on  the  material  in  different  stages  of  change.  In  thf 
simplest,  there  is  only  a  taking  up  of  water,  producing  a  "hydrous  augite."  The  water  found  in. 
several  of  the  analyses  already  cited  may  be  from  this  source.  In  many  cases  a  loss  of  silica 
appears  to  attend  this  hydration ;  and  often,  also,  a  loss  of  one  or  more  of  the  bases  (of  which 
the  lime  and  iron  are  the  first  to  go),  through  the  dissolving  agency  of  waters  holding  carbonic 
acid,  or  carbonates,  in  solution.     Thus  may  come  the  following  substances : 

18.  Hydrous  Augite.  Analyses  1,  2,  3  of  an  altered  sahlite  from  Sala,  Sweden,  the  three 
analyses  made  on  different  fragments  of  the  same  piece,  by  H.  Rose. 

14.  PiCROPHYLL  (Svanberg,  Pogg ,  1.  662,  1839).     Also  from  Sala,  where  it  occurs  both  massive, 
with  the  cloavage  of  pyroxene,  and  fibrous,  of  a  greenish-gray  color,  with  H.  =  2-5  and  G.:-2-75 
Analyses:  t,  Svanberg  (1.  c).     Formula   deduced  R  Si+^  S.     Named  from  nLKpui,  bitter,  andi 
pvXXoi',  leaf,  in  allusion  to  the  odor  when  moistened. 

15.  Pyrallolite  {NordenxkiiM,  Schw.  J.,  xxxi  389,  1820).  From  Finland,  where  it  occurs 
mostly  in  limestone,  with  pyroxene  and  scapolite.  A  pyrallolite  from  Sibbo  in  Finland  haa 
been  named  Vargasite,  after  Count  Vargas,  Huot  Min.,  ii.  676,  1841;  Wargasit  Germ.  Analyses: 
5,  Nordenskiold  (1.  c),  of  the  original  mineral  from  Storgord,  whitish  or  greenish- white,  vrth 
H.  =  3-5— 4,  G.=::2-53  — 2-73,  for  which  the  formula  MgSi  +  ifl  has  been  written;  6-14,  la' er 
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Arppe,  Furuhjelm,  Euneberg,  and  Selin  (AnaL  Finsk.  Min.,  r,5),  from  dmbrent  Finland  locali- 
i— 6,  large  whitish  crystals  from  Storgard,  G.  =  2-53;  7-10,  from  KuUa  quarry  in  Kiinilo;  8 
itish,  augitic  in  structure,  H.  =  3— 4;  9  and  10,  whitish  and  earthy;  11,  green  and  columnar 
=  2-70,  H.  =  3— 4,  from  Takvedaholm;  12,  similar,  from  t^kriibbolo;  13,  greenish  and  irranular 
fch  G.  =  2-G1,  from  Haapakyla;  14,  brownish  or  grayish-yellow  and  columnar,  II.  =  ;^,  Ct.  =  2'G6I 
»m  Frugard.     The  crystalline  structure  is  that  of  pyroxene.     Named  from  z,)n,  jire,  in,^,  oUier. 

16.  ScuiLLER  Spar  in  part  (Schillerstein  Wern.^  Ba^tile  pt.)  An  impure  serpentine'  froni 
Iste  hi  the  Harz,  having  often  the  cleavage  and  forms  of  pyroxene;  11.  =  3-5  — 4-  G.  =  2*J— 
fti;    lustre  metallic-pearly  to  subvitreous;  color  dark -green  to  pinchbeek-brown.     Analysis  15, 

Kcihler  (Pogg.,  xi.  iy2j ;   16,  Rammelsberg  (Pogg.,  xlix.  387).     See  further  Serpexti.se. 

17.  TuAVEKSELLiTE  {Scheerev,  Pogg.,  xciii.  109,  1854).     A  leek-green  mineral,  in  crystals,  ha?- 
the  form  of  pyroxene,  from  Traversella  in  Pieduiont.     Analysis:  17,  R.  Richter  (1-  c.). 

18.  PiTKARANDiTE  {Sdieerer,  Pogg.,  xciii.  100,  1854;.  Has  a  leek-greeu  or  dark -green  color, 
lid  looks  Kke  unaltered  pyroxene,  having  the  crystal  planes  /,  i-i,  i-i,  with  cleavage  parallel  to 

It  is  from  Pitkaranda  in  Finland.     Analyses:   18,  R.  Richter  (Pogg.,  xciii.  101; ;   19,  Frauk- 
ihauser.     Scheerer  refers  here  part  of  pyrallolite  (anal.  20). 

19.  Strakonitzite  {v.  Zepharovich,  Jahrb.  geol.  Reichs.,  iv.  695,  1853).     Approaches  steatite, 
occurs  in  greenish-yellow  crystals,  soft  and  greasy  in  feel,  with  G.=:l*91.     Analysis:  21,  v. 

Auer  (1.  c). 

20.  MONRADITE  (Erdmann,  Ac.  H.  Stockh,,  1842,  p.  103).  Probably  a  slightly  altered  pyroxene 
'  hornblende.  Described  as  occurring  granular  massive>  with  two  unequal  cleavages  mutually 
dined  about  130'';  with  II.  =  6,  G.=3'2G78;  color  yellowish,  honey-yellow,  and  lustre  vitruoua. 
tiialysis :  22,  Erdmann  (1.  c).  Formula  deduced  (Mg,  Fe)  Si  +  ^  11.  From  Bergen  iu  Norway 
famed  after  Dr.  Monrad. 

H 

4-52  =  99-82  Rose. 

3-1 2  =  97-44  Rose. 

3-12  =  97-51  Rose. 

9-83=98-48  Svanb. 

3-58,  bit.  &  loss  GSS  Nord. 

7-10=100-05  Arppo. 

8-5  =  100  Arppe. 
12-33  =  99-41  Rmieberg. 

8-78=100-12  SeUn. 

6-48  =  99-60  Furuhjelm. 

9-15=100-17  Arppe. 

7-56=101-03  Arppe. 

7-30  =  100-80  Arppe. 

7-32  =  100-64  Arppe. 
r2-4H,  t'r  -2-37  Kohler. 
10-13=101-95  Ramm. 

3-..9  =  10u-09  Richter. 

2-52=100  19  Richter. 

2-80=99-19  Frank. 

462,  F'e  0-67  =99-83  Sch. 
1'J-S6=100  llauor. 

4-04=100--10  Krdm. 

T.  S.  Hunt  has  analyzed  some  altered  pyroxenes  (Logan's  Rep.,  1863,  490)  from  Canada,  related 
closely  in  composition  to  his  loganite  (which  ia  altered  hornblende;  see  under  Hornblb.nde)  ; 
and  also  .  „ ., 

21.  Hydrous  Diallages  (1.  c,  p.  469),  that  may  be  examples  of  other  alterations  ot  the  species. 
The  following  are  his  analyses:  No.  1,  of  a  brittle  cleavable-massive  mineral,  forming  a  bod^iu  a 
deposit  of  apatite  in  North  Elmsley,  having  the  cleavages  of  pyroxene  perfect;  il-—* ;  ^•-- j";*; 
—2-539:  color  greenish-gray;  powder  unctuous.  No.  2,  a  similar  matonal  Irpm  iN.  Burgess, 
having  the  cleavage  of  pyroxene;  a  waxy  lustre;  H.  =  -i— 3,  and  ^•-''^■^2— '--.{y;  pale  gr.uisn. 
g.een  color ;  an  uSctuous  feel.  No.  3,  a  coarse,  cleavable,  bronze-colored  diallage,  f'^'-.nmf  ^  [^J 
at  Ham.  No.  4,  a  rock  from  Orford,  consisting  of  small  masses  of  pearly,  translucent,  celandine 
green  diallage,  with  H.  =  5-0,  and  G.  =  3-U2 — 3-03: 


Si 

^1 

Fe 

Mn 

Mg 

Oa 

1. 

AM.  av 

,giie 

60-35 

4-16 

0-78 

25-07 

4-94 

2. 

u 

56-27 

0-45 

5-13 

Zl-58 

10-89 

3. 

u 

56-48 

0-10 

4-11 

0-66 

23-46 

9-58 

4. 

Picrophyll 

49-80 

1-11 

6-86 

30-10 

0-78 

5. 

Fyrallolite,  Storg. 

56-62 

3-38 

0-89 

0-99 

23-38 

5-58 

6. 

K 

(( 

76-23 

1-79 

0-72 

11-65 

2-56 

7. 

U 

Kulla 

56-9 

1-4 

0-6 

[28-7] 

3-9 

8. 

(( 

u 

48-88 

0-48 

1-55 

0-76 

24-72 

10-69 

9. 

u 

u 

58-87 

1-79 

0  57 

18-39 

11-72 

10. 

(i 

u 

66-18 

0-87 

1-83 

18-77 

5-53 

11. 

(( 

Takv. 

55-17 

1-18 

1-45 

0-09 

26-85 

6-33 

12. 

(( 

Skrab. 

55-92 

1-55 

1-86 

1-68 

26-1  i 

6-34 

13. 

(( 

Haap. 

57-49 

l-Il 

1-26 

0-69 

30-05 

2-90 

14. 

u 

Frug. 

63-87 

0-34 

2-18 

23-19 

3-74 

15. 

Schiller 

spar 

4308 

1-73 

10-91 

0-57 

26-16 

2-75 

16. 

( 

41-48 

6-49 

16-61 

27-24 

17. 

TraverseUite 

52-39 

1-21 

20-46 

14-41 

7-93 

18. 

Pitkarandiie 

61-25 

0-41 

12-71 

0-83 

13-30 

9-17 

19. 

a 

54-67 

1-34 

12-84 

0-60 

12-50 

14-42 

20. 

(1 

Storg. 

60-06 

5-67 

1-68 



27-13 

21. 

Siralionitzite 

53-42 

7-00 

15-41 

2-94 

1-37 

22. 

Monradite 

56-17 



8-56 

31-63 



Si 

1.  K  Elmsley,  loganiiic    (|)  36-70 

2.  N.  Burgess,         "  (?)  39-30 

3.  Ham,  diallagic  .  50  00 

4.  Orford,     "  (f)  47-15 


^1 

10-96 
14-25 

3-45 


Fe 
9-36 
4-41 
13-59 
8-73 


Mg 
28-19 
25-73 
27-17 
24-55 


Ca 


3-8U 
11-35 


n 

14-31  =99-.')2 
16-93=10«»-62 
G-30  =  100-8»i 
5-83  =  101-56 
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A  complete  removal  of  the  lime  and  iron  produces  steatite  or  talc^  a  common  material  of  pseud 
morphs.  JRensselaerite  is  a  variety  of  steatite  (see  Talc),  having  sometimes  the  cleavage 
pyroxene.  Pyrallolite  is  also  in  part  talc  or  steatite  (anal.  5,  13,  14).  Saponite  and  serpentina 
(q.  V.)  are  other  results  of  the  same  kind  of  alteration,  they  consisting,  like  talc,  of  silica 
magnesia,  and  water.  Horionite  is  a  steatitic  pseudomorph  of  pyroxene,  found  in  Orange  Co.' 
N.  Y.,  with  chondrodite. 

The  following  are  other  kinds  of  pseudomorphs :  Hematite,  Limonite,  Magnetite,  Palagoniteli' 
(which  see).  lu  the  pyroxenes  containing  much  iron,  especially  the  augitic  varieties,  the  protoxydjin 
of  iron,  when  moisture  and  air  are  present,  may  pass  to  a  higher  state  of  oxydation,  and  the! 
mineral  take  a  red  color  (the  color  of  anhydrous  sesquioxyd  of  iron  {hematite),  or  it  may  take  up 
water  as  well  as  oxygen,  and  become  of  a  byvwnish-yelloiv  color,  the  color  of  the  hydrous  sesqui-|ei 
oxyd,  or  limonite.  Magnetite  is  another  result,  and  probably  through  the  alteration  of  one  of  these'  H 
oxyds  as  an  intermediate  state. 

Falagonite,  as  Bunsen  has  observed,  is  one  of  the  products  arising  in  part  from  the  change  of 
the  iron  to  a  sesquioxyd ;  it  is  the  material  of  many  tufas  of  volcanic  regions,  as  those  of  Iceland 
and  Etna,  such  tufas  having  been  made  from  doleritic  or  basaltic  lavas  abounding  in  pyroxene. 
Bunsen  remarks  that  palagonite  may  be  made  artificially  by  putting  powdered  basalt  into  a  large 
excess  of  caustic  potash  in  fusion  and  pouring  on  water;  the  product,  after  washing,  is  hydrated,!  i 
pulverulent,  and  gelatinizes  with  weak  acids,  and  its  composition  is  like  that  of  the  purest 
palagonite  of  Iceland.     For  analyses,  see  p.  483. 

Epidote  is  another  mineral  resulting  from  the  kind  of  change  here  mentioned. 

In  one  variety  of  the  diallage  from  the  gabbro  of  Harzburg  (see  analyses  of  others  on  p.  219), 
A.  Streng  found  (B.  H.  Ztg.,  xxhi.  54)  Si  45-73,  ^1  5-60,  ^q  12-] 8,  Fe  8-00,  Mg  12-55,  Ca  8-86, 
alkalies  0-55,  H  4-68  =  98-15 — a  percentage  of  oxyd  of  iron  and  of  water  which  indicates  partial 
alteration. 

Gimolite.  In  the  case  of  the  aluminous  pyroxene,  when  all  the  bases  except  the  alumina  are 
removed  and  water  taken  up,  there  may  result  cimoUte  (q.  v.),  a  whitish  clay-like  earth,  which 
has  been  observed  constituting  pseudomorphs  of  augite  at  Bilin  in  Bohemia.  In  the  change  to. 
this  aluminous  silicate,  alumina  may  possibly  be  added,  to  some  extent,  from  an  external  source, 
as  from  feldspar  decomposing  in  the  same  rock.  Pisani  gives  the  following  composition  of  a 
greenish  aluminous,  although  talc-like,  pseudomorph  having  the  angles  of  pyroxene  (0.  R.,  liv. 

51):  ..  ., 

Si  Al  Fe  Mg  Ca  Na  K  H 

56-52         20-49         2*67         5*94         0-93         3*32         3'88         7-40 

Glauconite.  Mica.  Under  the  action  of  alkaline  waters,  alkalies  may  be  introduced.  Thus 
the  hj'drous  mineral  glauconite  (q.  v.)  or  green  earth  may  result  as  a  constituent  of  some  augite  pseu- 
domorphs ;  or  the  essentially  anhydrous  mineral  mica,  which  has  been  observed  by  Kjerulf  as  a 
pseudomorph  after  augite,  in  the  Eiffel.  Kjerulf  gives  the  following  analyses  (1)  of  an  unaltered 
augite,  and  (2)  the  mica  derived  from  it :  , 

Si  Xl         Fe        Mg       Ca       JTa       It      Ign. 

1.  Augite  50-21       6  94       7*59     13-66     19-85 0-33  =  98-58 

2.  Mica  pseud.     43-10     15*05     23-25     10*32       0-81     0-82     4-62     1-50,  with  Ti  1*03  as  impurity. 

Acmite  (q.  v.)  is  considered  by  Bischof  and  Rose  a  pyroxene  altered  by  the  alkaline  process. 

Quartz.  Opal.  Calcite.  The  removal  of  the  mineral  by  the  decomposing  and  dissolving 
agencies  may  be  attended  by  the  introduction  of  silica  from  the  waters  present,  these  waters  hav- 
ing become  siliceous  as  a  consequence  of  the  decompositions.  Hence  may  come  siliceous  pseudo- 
morphs, either  anhydrous  like  quartz,  or  hydrous  like  opal.  One  such  from  Vesuvius  is  described 
by  Rammelsberg,  which  still  contained  some  part  of  the  bases,  affording  him  on  analysis  (Pogg., 
lixx.  387): 

Si  85-31,     ^1  1-58,     Pe  1-67,     Mg  1-70,     Ca  2-66,     H  5*47  =  98-42. 

In  some  cases  the  waters  hold  in  solution  carbonate  of  lime  instead  of  silica,  and  this  salt  of 
Hme  consequently  takes  the  place  of  the  removed  mineral,  and  so  calcite  pseudomorphs  after  py- 
roxene are  produced. 

22.  Uralite.  Augite  also  occurs  altered  to  hornblende,  and  the  product  has  been  named  wraZite 
I  y  Rose  (Pogg.,  XX.  322,  1830,  xxvii.  97,  xxxi.  619).  The  crystals  have  the  form  of  augite,  but  the 
cleavage  of  hornblende,  /A  7=124° ;  they  appear  to  consist  of  an  aggregation  of  minute  hornblende 
prisms.  They  are  subtransparent  in  very  thin  lamina3,  have  a  deep-green  color,  a  greenish-white 
streak,  with  H.  =  5  or  nearly,  and  G.=3'14— 3-15,  Ural;  3-273,  Silesia,  v.  Rath.  Analyses:  I. 
Kudernatsch  (Pogg.,  xxxvii.  586) ;  2,  Rammelsberg  (Min.  Chem.,  490) ;  3,  G.  v.  Rath  (Pogg.,  xcv 
567): 


I 


Si 

XI 

^e 

1. 

Ural 

6305 

4-56 

16-37 

tr. 

12-90 

2. 

(t 

50-75 

5-65 

16-48 

0-79 

12-28 

3. 

Silesia 

48-70 

0-82 

25-21 



12-01 
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Ca  H 

12-47 =99:55  Kuder. 

11-59  1-80  =  99-34  Rarnm. 

11-25  1-01,  alk.  fr.  =  99  Rath. 


Uralite  was  obtained  by  Rose  from  a  green  porphyritic  rock  at  Mostovaja,  Lake  Baltyrn,  neai 
lathariuenberg,  and  at  Carrainskoj,  near  Miask,  in  the  Ural.  It  has  since  been  reported  from 
Lrendal  in  Norway ;  Tavignolo,  near  Predazzo  iu  the  Tyrol ;  near  Nourodo  in  Silesia,  in  green- 
tone  ;  Tunguragua  in  Quito ;  Mysore  in  India. 

Artif.— Diopside  has  been  observed  as  a  furnace  product  at  the  iron-works  of  Philipsburg,  N. 
.;  ersey  (G.  J.  Brush,  Am.  J.  Sci.,  II.  xxxix.  132);  and  dark-colored  pyroxene  at  Gaspenberg;  in  an 
Id  furnace  near  Hacheburg ;  a  copper  furnace  near  DiUeuburg ;  at  Faliluu  and  Oldbury ;  a  man- 
anese-augite  at  Miigdesprung.  ,,.,...,. 

Formed  in  crystals,  as  diopside,  artificially  by  the  action  of  chlorid  of  siUcon  on  magnesia 
Daubree) ;  also,  a  grayish-white  var.,  by  mixing  the  constituents  and  exposing  to  a  high  heat 

Berthier).  tt     i      ^  »    j         u 

Augite  in  small  yellow  crystals  has  been  found  in  old  fumaroles  at  Eiterkopfe,  near  Andemach 

"238A   Omphacite.    (Omphazit  [fr.  Baireut]  Wern.,  Hoffm.  Min.,  ii.  2,  302,  1812;  Breilh.,  ib.,  iv. 
125,  1817,  Handb.,  612,  1841,  B.  H.  Ztg.,  xxiv.  365,  397,  18li5.)  ^    .    ^       x.     • 

Monoclinic      Cleavage :  in  two  directions  with  the  interangle  115  ,  one  perfect,  the  other  imper- 
lect.     Massive,  granular,  disseminated.     H.=5-6.     G.  =  3->-3-3  ;  3-178-3  231,  ]Brcith;3-i6.i, 
r  Ober-Pferdt  3-270,  fr.  between  Wustuben  and  Weppenreuth,  3-243,  tr.  bilberbacli,  .i-jni,  ir. 
Itambach,  all  in  the  Fichtelgebirge,  Fikenscher.     Lustre  vitreous.     Color  grass-  to  leek-greeo. 
Comp.— Analyses  by  J.  Fikenscher  (B.  H.  Ztg.,  xxiv.  397): 

Si        Xl      Fe       Sig        Ca       Na      K       ign. 
1.  Ober-Pferdt  52-57     9-12     532     13-75     17-41     I'll     0;28     0-.32=99-98 

2. 


Wustuben  52-35  9-69  4-08  12-85  1805  1-73  ..-32  0-6  =99  69 

3.  Silberbach  52-77  9-19  4-81  13-60  18  11  1-22  — -  0-41  =  l(.0  U 

4    Siumbach  5216  8-71  1163  10-77  14-16  0-87  o-U  0-50=99-1.4 

t^?I.rLHn.  .^0-29  6-67  3-26  1522  21-50  0-88  088  0  45,  ^'r  2  07  =  1 00-64 


Anal.  1  gives  for  the  0  ratio  of  R,  K,  Si,  2-6:1:  6-1 ;  No.  2,  2-8  :  1  :  6-4;  No.  5,  13-:'.  ^2!"'^'}^ 
rdifferino-  much  from  those  adopted  by  Fikenscher).  Although  much  care  was  taken  to  use  the 
^t^e'rl^ine^arJl-  results  seem  L  indiLe  an  intimate  -^f-^l'^^.^:  tTret^miV^r^S 
Sossiblv  with  lime-garnet  or  kyanite,  which  are  its  associates.  If  this  be  .t'^';.^^^^' J"®  "V"'^;^' 
may  stUire  pyroxene  or  hornblende',  as  has  been  supposed.  After  an  exaimnation  ot  the  mmeral, 
we  regard  with  doubt  the  cleavage  angle  given  by  lircithaupt  ..^^  „u„„„  „„fi  ol^o  at 

Omjhacite  occurs  near  Hof  in  Baireut,  Bavaria,  at  the  ^f  ^^^^ics  ment  one^  aW^^ 
Pacher  in  Styria.     It  is  intimately  mixed  with  a  hrae-garnet,  and  also  usually  with  k  ««  tc  i.uk 
fn^  the  tough  greenish  rock,  spotted  with  pale  garnet,  called  ecU>gyi.^      The  jock  con  tarns  often 
scales  of  a  silvery  mica.     The  name  Omvhaciie  is  from  c)  -^a,S  an  unnpe  g^  ape,  aUuding  to  the  color , 
it  is  among  the  names  of  green  stones  mentioned  ^^  P^"^-       .       j,    -^      .^^^^^■,,  crystals,  afford. 

238B.  ViOLAN  Breithaupt  J.  pr.  Gh  ,  xv.  321    183,b).    ^^^^^.^\°?7J '°  T-,.  _  andcleav- 

mg,  according  to  Descloizeaux,  the  angles,  and  the  planes  /,  ^-^;-' '^«^.;-\f  ^\-T\T=Z'in. 
age  in  the  direction  of  /.     Usually  lamellar  massive    sometimes^ 
Lustre  waxy.     Color  dark  violet-blue.     Translucent,  but  '^^.^j  " J  f^^^^'^^^Jl^^  U,,  lamellar  mia- 

Damour  obtained  (Descloizeaux's  Min.,  i.  «^). /^^ V^/f  6hrou7m  ne^^^^^^  to  ^ 

eral  (unsatisfactory  because  this  variety  is  Pe^^f  jf ^^^ ^^  ^  (Wg"    "^a  U^  =99,su.     Plattncr 
tremolite).  Si  56-11,  Al  9-04,  ^^^  2-46    Mn  2-o4  Mg  lo  4^^     ta^^^ 
had  oreviously  ascertained  by  his  trials  (J.  pr.  Oh.,  xv.  .Ui.)  luat 

TtirStS  irtfe\t:dtube''-  B.B.  fuses  easily  to  a  clear  glass,  coloring  the  flame  yello. 
(soda).     With  borax  and  soda  gives  reactions  for  ™?^"Saneso  and  ircM^^  niangaueae 

Occurs  in  smaU  seams  with  white  quartz,  white  fi'i^^^^^^^'Jl^^'^^L'^^^the  valley  of  Aost^  Pied 
greenovite  and  manganesian  epidote,  in  the  brauuite  of  St.  Marcel,  lu         va    y  -, 

mont.     Named  from  its  color. 

239.  JEGIRITE.     ^giriu  Esmark,  Berzelius,  Jahrb.  Min.,  1835,  184. 

Monoclinic,  and  isomorplunis  with  pyroxene.     (];j=^;^^;;-  '"^  1'^^'^^^  '  ^ 
less  so  ;  U  still  less.     Usual  in  striated  or  channelled  pn.m.. 
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H.=5-5— 6.  G.=3-4:5— 3-58  ;  3*578,  fr.  Skaadoe,  Eammelsberg  ;  3-464i 
fr.  Berkevig,  Pisani.  Lustre  vitreous.  Color  greenish-black.  Streak  dark 
green.     Subtranslucent  to  opaque. 

Comp.— R'Si'  +  ¥'eSi^=(^il'  +  i^e)Si3=,  if  S^Oa  +  lSTa  +  Fe,  Silica  50-Y,  sesquioxyd  of  i-oi^ 
22-6,  protoxyd  of  iron  lO'l,  lime  7*9,  soda  8-7=rl00.  Analyses:  1,  Eammelsberg  (Pogg.,  ciii.  286J 
302) ;  2,  Pisani  (C.  R.,  Ivi.  846) : 

Si     ^1      ¥e     Fe    S[n   Slg    Oa      Na     K  ! 

1.  Skaadoe     50-52  1-22  22-07  8-80  1'40  1-28  5-97     9-29  0-94  =  100''72  Ramm. 

2.  Berkevig   52-11  2-47  22-80  8-40 0-41  2-60  12-10,  H  0-30=101-19  Pisani. 


U, 


2^.1 


For  an  imperfect  anal,  by  Plantamour,  see  Bibl.  Univ.  Geneve,  1841. 

As  Eammelsberg  observes,  segirine  holds  the  same  relation  in  composition  to  pyroxene  that 
arfvedsonite  does  to  hornbleode;  in  each  alkalies  being  present,  and  sesquioxyd  of  iron  replacing 
to  a  large  extent  the  protoxyd  bases. 

Pyr.,  etc. — B.B.  fuses  easily,  coloring  the  flame  yellow  (soda) ;  gives  a  magnetic  globule  on; 
charcoal.     Not  appreciably  attacked  by  acids. 

Obs.— Occurs  with  leucophanite,  cancrinite,  elaeolite,  in  Norway,  near  Brevig,  on  the  Isle  of  i 
Skaadoe,  and  at  Berkevig:  Hot  Springs,  Arkansas. 

Von  Hornberg  obtained  from  a  perfect  crystal  from  Lamoe,  /A  7=87°  21'— 87°  47',  and  92°  48' 
—92°  20',  the  variation  owing  to  a  slight  irregularity  in  the  prism,  the  edges  and  faces  being  not 
quite  parallel. 

Named  after  -^gir,  the  Scandinavian  god  of  the  sea. 

240.  ACMITE.    Achmit  Strom,  Ak.  H.  Stockh.,  1821,  160,  and  Berz.,  ib.,  163.     Akmit  Germ. 
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Monoclinic.      (9=74°,  I A  I=S6°  56' ;  aih:  c=0-54:05  : 
1 :  0*9135.      Occurring  planes  :     0 ;   vertical,    i-i,  i-\   I: 

dome,  2-1;  pyramidal,  4-2,  —12-3,  12-|-.  4-2  replaces  the 
edge  between  2-1  and  i-i.  Cleavage  :  /distinct ;  i-l  less  so. 
Plane  i-i  often  longitudinally  striated  or  channelled.  Twins  : 
composition-face  i-i ;  common. 

H.  =  6.  G.=3*2— 3*53  ;  3"43,  Kammelsberg,  piece  of  a  i 
crystal ;  3 '53,  same  pulverized.  Lustre  vitreous,  inclining 
to  resinous.  Streak  pale  yellowish-gray.  Color  brownish" 
or  reddish-brown  ;  in  the  fracture  blackish-green.  Opaque. 
Fracture  uneven — earthy.  Brittle.  Plane  of  optical  axis 
parallel  to  clinodiagonal  section,  Descl. 

Comp.— S^Si^+2  3PeSi^=(^R^H-tPe)Si^=,  if  Na:  i^e=3: 1,  Silica  51-3, 
sesquioxyd  of  iron  30*4,  protoxyd  of  iron  5-1,  soda  13-2.  Analyses:  1,  Ber* 
zelius  (Ak.  H.  Stockh.,  1821,  160);  2,  Lehunt  (Thomson's  Min.,  i.  480) ;  3, 
Eammelsberg  (Pogg.,  ciii.  300) : 


Si       Pe 

1.  Rundemyr  55-25  31*25 

2.  "  52-02    


3. 


51-66  28-28 


Mn      Fe      iS/Ln 

108 

28-08    3  49 

5-23    0-69 


Oa     Na 

0  72  10-40,  Ti  /?-.  =  98-70  B. 
0-88  13-33,  Mg  0-50,  ^1  0-68  = 
98-98  L. 

12-46,    K   043,    "Ti    Ml, 

ign.  0-39  =  100-25  R. 


The  protoxyd  bases  are  mainly  soda  and  protoxyd  of  iron.  Eammelsberg  makes  the  ratio  of 
jhe  former  to  the  latter  3 :  1.  The  ratio  of  the  protoxyds  to  the  sesquioxyds  is  1  :  2,  while  it  is 
1 :  1  in  segirine,  and  1  : 4  in  spodumene.     Anal.  1  gives  the  0.  ratio  for  bases  and  silicas  1  :  2^. 

Pyr.,  etc. — B.B.  fuses  at  2  to  a  lustrous  black  magnetic  globule,  coloring  the  flame  deep  yellow, 
and  with  the  fluxes  reacts  for  iron  and  sometimes  manganese.     Shghtly  acted  upon  by  acids. 

Obs. — Acmite  occurs  at  Rundemyr,  4  m.  S.  of  Dunserud,  near  Kongsberg  in  Norway,  in  slender 
crystals,  sometimes  nearly  a  foot  long,  imbedded  in  feldspar  and  quartz ;  the  crystals  are  often 
macled  and  bent,  and  quite  fragile. 
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Named  from  'a<//^,  apoini,  in  allusion  to  the  pointed  extrem  tios  of  the  crystals. 

G.  Rose  has  suggested  that  acmite,  as  hitherto  observed,  is  probably  in  a  somewhat  altered 
'condition,  and  that  possibly  the  jegirino  of  Brevig  is  acmite  in  an  unchangod  state  (Krvat  Ck 
Min.,  76,  1852).  "*  v     /    •     i. 

241.  RHODONITE.  Bother  Braunstein  pt.  Min.  of  last  Cent. ;  fr.  Kapnik,  Ruprechl  (with  anal), 
Phys.  Arb.  Wien,  i.  55,  1782;  Crell's  Ann.,  i.  29V,  1790.  Rothbraunstoinerz  pt.  Wem. 
Dichtes  Roth-Braunsteiuerz  (Kapnikker  Feldspath)  Karst.,  Tab.,  54,  78,  1800  (favoring  its  being 
a  distinct  species,  while  others  (Haiiy,  Reuss,  etc.)  supposed  it  the  carbonate  miied  with 
quartz).  Rothstein  pt.,  Kieselmangan,  Mangankicsel,  Germ.  Manganese  Spar  pt. ;  Rod  Man- 
ganese ;  Bisilicate  of  Manganese.  Rhodonit  Jasche,  Germar,  in  Schw.  J.,  ixvi.  112  1819 
Hydropit  Germar,  ib.,  115. 

Bustamite  (fr.  Mexico),  Bisilicate  de  Manganese  et  de  Chaux,  A.  Brongn.,  Ann.  Sci.  Nat.,  viii. 
411,  1826.  Fowlerite  (fr.  Hamburgh,  K  J.)  Shep.,  Min.,  186,  1832,  ii.  25,  1835.  Kapoikite 
ffuoi,  i.  239,  1841.  Paisbergit  Igelstrom,  (Efv.  Ak.  Stockh.,  143,  1851 ;  J.  pr.Ch.,  hv.  192,  1851. 
Mangan-Araphibol  Herm.,  J.  pr.  Ch.,  xlvii.  7,  1849= Her mannit  Kenng.^  Min.,  71,  1853=Onm- 
mingtonit  Raimn.^  Min.  Ch.,  473,  1860. 

Triclinic,  but  approximately  isomorphous  with  pyroxene.  Angles,  accord- 
ing to  Greg  and  Dauber,  and  also  those  of  pyroxene  ; 
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IM 

OhI 
OnF 

1 1\  i-% 
I  Ni-% 
/A2 


Greg. 
87°  20' 


Dauber. 
87°  38' 


In  Pyroxene. 


93 
110 
136 
138 
148 
142 

86 


50 
40 
20 
20 
42 
30 
35 


93 
111 
136 
138 
148 
142 

85 


281 
8i 
8i 

Hi 

47 

39i 

24 


87^ 
100 
100 
133 
136 
144 
144 


57 
57 

27i 

35 

35 


Cleavage 


3-63 


/perfect ;  0  less  perfect.  Usually  massive. 
H.=5-5-6-5.  G.=:3-4-3-68;  3*612,  Longban  ;  3'634,  Siberia; 
Stirling,  Hermann.  Lustre  vitreous.  Color  light  brownisli-red,  flesh 
red,  sometimes  greenish  or  yellowish,  when  impure ;  often  bhick  outsido 
from  exposure.  Streak  white.  Transparent— opaque.  Fracture  con- 
choidal — uneven.     Yery  tough  when  massive. 

Comp.,  Var.— Sihcate  of  manganese,  Mn  Si=Silica  45-9,  prot.  manganese  54-1  =  100.  Usually 
some  Fe  and  Oa,  and  occasionally  2n,  replaces  part  of  the  Mn. 

1.  Ordinary,  ia)  Crystallized.  Either  in  crystals  or  foliated.  Tlie  ore  m  crystals  from  Paia- 
berg,  Sweden,  was  named  Faisbergite  under  the  idea  that  it  was  a  distmct  species,     [b)  Uranular 

""T'calciferous;  Bustamite.  Contains  9  to  15  p.  c.  of  lime  replacing  part  of  the  ^f";  Oflen 
also  impure  from  the  presence  of  carbonate  of  lime,  which  suggests  that  part  of  tlje  li';"^  r^p'-^  °K 
the  Mn  may  have  come  from  partial  alteration.     Grayish-red.     Named  after  Mr.  Bustamente.  the 

^T7L7iferous :  Fowlerite.  In  crystals  and  foliated,  the  latter  lookingmuc;h  like  clcavablo  red 
feldspar;  the  crystals  sometimes  half  an  inch  to  an  inch  through.  I\  ^-^f  •;"  '•  ^°'7-,qo5  ^ 
8-34,  Breith. ;  3-44,  Thomson.  This  mineral  is  mentioned  by  Bou'ler  m  Am  •^;^ff'? '^;:^f;/,;i^^ 
Siliceous  oxyd  of  manganese  from  Sterling,  N.  J.,  and  as  often  contaimngdy.lu.tc  ^^jl'^^^ZZ^ 
It  occurs  under  the  same  name  in  Robinson's  Cat.  Amer.  Mm.,  298,  1825.  It  is  Thomson  8  ferro- 
silicateof  manganese,  Ann.  Lye, 'S.Y.,  nl  28,  \S2S.  /  a  .,,,    ^    \*    T V  vii   8>  •  4. 

Analyses:   1,  Berielius  (Afhandl.,  i.  110,  iv.  h82);  2,  3,  Ebelmon  ^f^^"' ,^.  ,^;'//j''c''n; 
Hermann  (J.  pn  Ch.,  xlvii.  6j  ;  5,  A.  Schlieper  (This  M)n.,  4^3,  1850);  h,  ^f ^  «t.%"^  ^^Z  P^-^^'^L*  o  ) 
190);  7,  H.  Hahn  (B.  H.  Ztg.  xx.  2G7);  8,  Dumas  (Ann.  Sc..  Nat.,  vui.  411),  U.  hbelmen  (L  c), 
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10,  Rammelsberg  (ZS.  G-.,  xviii. 
melsberg  (Min,  Ch.,  459) : 

Si 

L  1.  Longban 

2.  Algiers 

3.  St.  iVJarcel 
Cummington 


34);  11,  Pisani  (C.  R.,  Ixii.  102);  12,  Hermana  (I.  c);  13,  Rani 


Faishergiie 
Elbingerode 


B.  8.  Mexico,  Bitsi. 
9  "  " 

10*.  "  " 

U.  Viceniine  " 

C.  12.  Stirling,  Fowl. 
13.         "  " 


48-00 
45-49 
46-3T 
48-91 
51-21 
4G-46 
44-86 

48-90 
44-45 
47-35 
46-19 

46-48 
46-70 


Fe 
6-42 

tr. 

4-34 
3-31 
1-52 


Mn 
49-04 
39-46 
47-38 
46-74 
42-65 
41-88 
42-98 


Zn 


Mg 

0-22 
2-60 

2-00 

ir. 

0-91 

6-15 


Oa 

3-12 
4-66 
5-58 
2-35 
2-93 
8-13 
3-06 


fl       CaC 


0-81  3606 

1-15  26-96 

42-08 

1-05  28-70 


14-57 
0-64    14-43 

9-60 

2-17    13-23 


7-23 
8-35 


3152 
31-20 


5-85 
5-10 


3-09 

2-81 


4-50 
6-30 


0-95 


0-72 
3-06 

1  00 
0-28 


-=100-38  Berz. 
.=  98-63  Ebelmen. 
.=99-2:-!  Ebelmen. 
-=100  Hermann. 

=  101-13  Schliep. 

=  100-69  Igelstr. 
-,^10-74,  FeS' 0-4' 
=  100-65  Hahn 

-=100-34  Dumas. 
12-27  =  99-90  Ebelmen. 

=99-75  Ramm. 

6-95  =  101-35  Pisani. 

=99-67  Hermann. 

=100*74  Ramm. 


Schlieper  found  his  specimen  (one  furnished  by  the  author  and  seemingly  unaltered)  to  consist  partly 
of  carbonate  of  manganese  and  other  bases.  By  digestion  in  concentrated  muriatic  acid,  it  aftbrded 
90-15  per  cent,  of  silicate  of  manganese,  and  985  soluble  portion.     The  latter  gave  on  analysis' 

Mn  C  50-52        Fe  C  860        Ca  C  37  17        Mg  C  2-44        fland  loss  1-27  =  100. 

Ten  p.  c.  of  carbonates  had  been  previously  found  in  the  Cummington  mineral,  by  E.  Hitch- 
cock. Allowing  that  the  ten  p.  c.  of  carbonates  in  Schliepers  specimen  had  been  formed  at  the 
expense  of  the  bases  in  the  rhodonite,  and  also  that  there  was  some  free  silica  in  minute  pointa 
or  grains,  as  was  obvious  to  the  eye,  the  oxygen  ratio  cannot  be  taken  as  different  from  that  of 
rhodonite. 

Hermann's  Mangan-am'p'hibol  (1.  c.)  was  based  on  an  analysis  of  this  Cummington  mineral. 

Ruprecht,  who  published  his  first  analysis  of  the  species  in  1782,  obtained  Si  55-06,  manganese 
35*15,  iron  7-04,  ^1 1*56,  water  0-78  =  99-59.     Huot  based  his  species  Kapnikite  on  this  old  analysis. 

Brandes  obtained  for  the  Hydropiie,  a  rose-colored  ore  from  Kapnik,  having  G.  =  2-8  (Schw.  J., 
xxvi.)  Si  53-50,  Mn  41-93,  Fe  1-00,  ^1  1-24,  H  3-00;  it  has  been  considered  a  tersilicate,  with  the 
formula  Mn'^  Si^;  but  it  was  probably  an  impure  rhodonite. 

Pyr.,  etc. — B.B.  blackens  and  fuses  with  slight  intumescence  at  2-5 ;  with  the  fluxes  gives  re- 
actions for  manganese  ;  fowlerite  gives  with  soda  on  charcoal  a  reaction  for  zinc.  Slightly  acted 
upon  by  acids.  The  calciferous  varieties  often  effervesce  from  mechanical  admixture  with  carbon- 
ate of  lime.  In  powder,  partly  dissolves  in  muriatic  acid,  and  the  insoluble  part  becomes  of  a 
white  color.     Darkens  on  exposure  to  the  air,  and  sometimes  becomes  nearly  black. 

Obs. — Occurs  at  Longban,  near  PhiUpstadt  in  Sweden,  in  iron  ore  beds,  in  broad  folia,  and  also 
granular  massive,  the  Paisberg  iron  mine,  where  it  occurs,  being  the  origin  of  the  name  2^a^sbergiie; 
also  at  Elbingerode,  in  the  Harz ;  in  the  district  of  Katherinenberg  in  the  Ural ;  with  tetrahedrite 
at  Kapnik  in  Transylvania ;  in  Cornwall,  etc. 

Occurs  in  Cummington,  Mass.,  and  some  of  the  neighboring  towns,  in  boulders ;  also  in  War- 
wick, Mass. ;  in  an  extensive  bed  on  Osgood's  farm.  Blue  Hill  Bay,  Maine  ;  in  Irasburg  and  Coven- 
try, V't. ;  near  Winchester  and  Hinsdale,  N.  H. ;  at  Cumberland,  R.  I. ;  foioleriie  at  Hamburg  and 
Stirling,  New  Jersey. 

Named  from  jio^ov,  a  rose,  in  allusion  to  the  color.  The  name  is  attributed  to  Jasche  by  Germar 
(1819),  but  is  not  in  the  Kleine  Min.,  Schriften  of  Jasche  (1817). 

Alt. — There  are  two  prominent  methods  of  alteration,  which  may  act  separately  or  together. 
(1)  Through  the  strong  tendency  of  the  protoxyd  of  manganese  to  pass  to  a  higher  state  of  oxy 
dation ;  in  which  process  the  red  color  changes  to  brown  or  black,  commencing  with  the  exterior, 
which  becomes  a  black  crust  to  the  mass.  Indefinite  mixtures  thus  result,  which  may  be  either 
partly  silicate,  or  wholly  one  or  more  oxyds  of  manganese.  (2)  Through  the  tendency  of  the 
protoxyd  of  manganese  and  other  protoxyds  present  to  unite  with  carbonic  acid  afforded  by  alka- 
line carbonated  waters,  this  causing  the  silicate  to  be  penetrated  with  carbonate  of  manganese, 
and  often  also  with  carbonate  of  lime  or  iron.  The  color  of  the  result  after  this  latter  method  ia 
usually  grayish-red  to  grayish-white,  and  sometimes  brown. 

I,  By  Oxydaiion ;  not  Hydrated  or  Carbonated. 

A.  Marceline  Berthier  (Ann.  Ch.  Pharm.,  li.  79,  1832).  Color  grayish-black  to  iron-black; 
bistre  submetaUic;  G.  =  3-8;  H.  =  5-5  — 6.  From  St.  Marcel  in  Piedmont.  Heieroclin  Breith, 
(Evreinoff,  i'ogg-j  xlix.  204,  1840)  is  from  the  same  locality,  and  of  the  same  nature,  as  recognized 
by  Breithaupt. 
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B.  DrssxTTE  V.  Kohell  (Grundz.,  329,  1838)  is  Thomson's  sesquistiicate  of  if.,  from  Franklin,  N.  J 
(Ann.  Lye.  N.  York,  1.  c),  an  iron-black  ore,  with  G.  =  :;'67  ;  it  is  altered  fowlerite.  Von  KobcC 
cites  Thomson's  analysis  (see  below),  and  gives  no  description  of  his  own. 

II.  By  Oxydation;  Hydrated. 

Steatopeite,  Wittingite,  Neotokite,  are  names  of  results  of  this  kind  of  alteration.  Tliey  are 
found  along  with  rhodonite.  They  contain  about  35  p.  c.  of  silica.  See  Neotocite  under  IlYDOOtni 
Silicates.  Opsimose  of  Beudant  and  Klipsteinite  of  v.  Kobell  are  names  of  a  similar  hydrous  silicate 
containing  about  25  p.  c.  of  silica. 

III.  Carbonated. 

'  A.  AllaCxITE  Jasche  (Germar,  Schw.  J.,  xivi.  112,  1819;  Grunraanganerz  Ja.<che.,  Klcine  Min. 
Schriften,  10,  1817),  from  Schebeuholze,  near  Elbingerode  in  the  Harz,  is  either  dull-green  or  red- 
dish-brown, and  affording  du  Menil  (Gilb.  Ann.,  Ixi.  197)  7-5  p.  c.  carbonic  acid.  The  name  AllO' 
gite,  like  Ehodoniie,  is  not  in  the  Kleine  Schriften  of  Jasche,  but  is  attributed  to  Jasche  by  Germar. 

B.  Photicite  {Germar,  Schw.  J.,  xxvi.  116;  Photizit  Brandes,  ib.,  138)  is  yellowish-white,  isa- 
bella-  and  wax-yellow,  greenish-gray,  pearl-gray,  to  rose-red;  G.  =  2-8  — 3,  from  the  same  locality 
with  the  allagite.  It  afforded  Brandes  (ib.,  136)  1 1  to  14  p.  c.  of  carbonic  acid,  with  some  water. 
Corneous  manganese  {Horn-mangan  of  Jasche)  is  of  similar  nature,  it  containing  5  to  10  p.  c.  of 
carbonic  acid ;  color  brown  to  gray.  And  so  also  the  Curamington  rhodonite,  which  afforded 
Schheper  10  p.  c.  or  more  of  carbonates. 

Analyses:  1,  Berthier  (1.  c);  2,  BerzeUus  (Schw.  J.,  xxi.  254);  3,  Evreinoff  (Fogg.,  xUx.  204); 
4,  Damour  (Ann.  d.  M.,  IV.,  J.  pr.  Ch.,  xxviii.  284) ;  5,  Thomson  (Lye,  Nat.  Hist.,  N.  Y.,  iiL  33): 
6,  7,  du  Menil  (1.  c);  8-10,  Brandes  (I.  c.) : 


Si  3tl  Stn  ¥?e  Ca      Ag 

1.  Marceline  26-00  3-00  67-23  1-23  1-40     140 

2.  Eeieroclin  15-17  2-80  75*80  4-14   

3.  »  10-16  85-87  3-28     0-Gl    

4.  "  1024 7632  11-49  1-14     0-26 

5.  Dyssnite  3839  51-67  9-44 

6.  Allagite,  green  16-00  73-71 

7.  "        hrown  16-00  75-(iO      tr. 

8.  Photicite,  ywh.  39-00  0-25  0-50  4613 

9.  "          gyh.  36-00  600  0-50  37-39 

10.  Horn-manganese  35-00  0-25  57-16 


n 


-=100-25  Berthier. 
-=97-71  Berzelius, 
-,  Ktf44=lU0  3GEvT. 
-  =  99-45  Damour. 
.  =  99-50  Thomson. 


7-50  =  97-21  du  Menil. 

7 -50  =  98-50  du  MeniL 
ll'Oi>  =  99-88  Brandes. 
14-00=99-89  Brandesi. 

5-00=99-91  Brandes. 


Bustamite  altered  to  kaolin  has  been  described  by  Ebelmen  (Ann  d.  M.,  IV.  viL  1)  and  Damour 
(Bull.  G.  Soc,  vii.  224).  .. 

Berthier  obtained  for  a  Graubundten  (Grisons)ore  (Ann.  Ch.  Phys.,  li.  79)  Si  15-3,  Mn  80-9,  ¥q 
1-0,  Al  1-0  =  98-2  ;  and  Schweizer  for  the  same  (J.  pr.  Ch.,  xxiii.  278)  Si  15-50,  Mn  77-34,  Fe  3-70, 
Ca  1-70,  II  1  76  =  100. 

The  ores,  as  alteration  continues,  graduate  into  true  oxyds  of  manganese.  A  kind  from  Fcsillo 
(cailed  Fcsillite  by  Huot,  Min.,  1841)  afforded  Berthier  Si  6-8,  Mn  842,  0.  iT  6-7,  Pe  2-8,  Co  0-8;  it 
had  lost  nearly  all  of  the  silica  in  the  change. 

242.  BABINGTONITE.     Levy,  Ann.  Phil.,  IL  vii.  275,  1824. 

Triclinic,  but,  like  rhodonite,  approaching  pyroxene  in  form.     Observed 
planes  as  in  the  annexed  iigures.     I A  I=S7°  24',  Dauber;  87°  26',  Levy. 

0  A  7=92°  32'  7a  -2=150°  19' 

0  A/':=112  12  /A-2'=89  13 

6^Al'=132  24  7Aa=132  34 

0  A  -2=122  22  7  A  ^-1=135  16 

0  A  -2'=136  54  7  A  -2=98  37 

0  A  2=117  7a-2'=155  18 

7Aa=134  50  7  A 1',  adj. ,  =  115  24 
I A  {-1=137  20 

H.  =  5-5-6.      G.  =  3-35  -  3-37  ;  .  P 

3-355,  Thomson;  8-366,  Rammelsberg.    Lustre  vitreous,  splendent.    Color 
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dark  greenish-black  ;  thin  splinters  green  in  the  direction  of  (9,  and  browi 
transversely.  Faintly  translucent ;  large  crystals  opaque,  or  faintly  sub- 
translucent.     Fracture  imperfectly  conchoidal. 

Comp.— 3  K'  Si^  +  S'e  Si^  Rammelsberg;  ^(IR^  +  i^Pe)  Si==,  if  9  R=2  Fe  +  1-5  Mn  +  5-S 
Ca,  Silica  50'1,  sesquioxyd  of  iron  ll'l,  protoxyd  of  iron  10*0,  protoxyd  of  manganese  7*4, 
lime  21-4  =  100.  Analyses  :  1,  Arppe  (Berz.  Jahresb.,  xxii.  205);  2,  R.  D.  Thomson  (Phil.  Mag., 
xxvii.  123) ;  3,  Rammelsberg  (Pogg.,  ciii.  287,  304) : 

Si  3Pe  Mg  6a  Fe  Mn        ^1 

1.  54-4  2-2  19-6  21-3         18 

2.  47-46  2-21  14-74  16-81  10-16 

S.         51-22  11-00  0-77  1932  10-26  17-91 


0-3,  ign.  0-9=100-5  Arppe. 
6-48,  ign.  1-24= 99- 10  Thomson. 
,  ign.  0-44=100-92  Ramm. 


Pyr.,  etc. — B.B.  fuses  at  2-7  to  a  black  magnetic  globule,  and  with  the  fluxes  gives  reactions 
for  iron  and  manganese.     Unacted  upon  by  acids. 

Obs, — Babingtonite  occurs  in  distinct  crystals  at  Arendal,  in  Norway,  associated  with  epidote 
and  massive  garnet,  and  in  the  Shetland  Isles,  imbedded  in  white  quartz.  It  was  named  after 
Dr.  Babington  ;  it  resembles  some  dark  varieties  of  pyroxene. 

In  the  United  States  it  is  said  to  coat  crystals  of  feldspar,  at  Gouverneur,  St.  Lawrence  Co., 
N.  Y.     On  cryst.,  see  Dauber,  Pogg.,  xciv.  402. 

Small  black  polished  crystals  coating  mica  slate,  or  micaceous  gneiss,  at  Athol,  Mass.,  referred 
by  Shepard  to  Babingtonite,  may  possibly  belong  here. 

243,  SPODUMENE.     D'Andrada,   Scherer's  J.,   iv.    80,   and  J.   de  Phys.,  li.   240,   1800. 

Triphane  JZ,  Tr.,  iv.  1801. 

Monocliniq.     {7=69°  40'  I A  I=S7%  0  A  2-1=130°  30^ 
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0  A  ^-^=69°  40' 
(9  A  1=134  12 
6^  A  2=110  50 
i-i  A  7=133  30 
i-i  A  1^-^  =  107  33 
2-1  A  2-1,  top,  =  80 
i-l  A  2-1=139  30 
^-^  A  2-^=102  541 


i-i  A  2=117°  19' 
i-i  A  2-2=125  12 
*-?:  Al=101  6 
a  A  2=134  19 
7a  2=145  50 
/A  1=121  28 

1  A  1=116  19 

2  A  2=91  24 


Crystals  large.  Cleavage  :  i-i  very  perfect ;  /also 
perfect ;  l-l  in  traces  ;  in  striae  on  i-l.  Twins,  com- 
position-face i-i.  Also  massive,  with  broad  cleavage 
surface. 

ILr=6-5-7.      G.=3-13-3-19  ;    3-17,   Haidinger  ; 
3-188,  Dublin  Bay,  Thomson  ;  3*133,  Uto,  Kammcls- 

berg;  3*137,  Sterzing,  id. ;  3*182,  Sterling,  Smith;   3*18,  Norwich,  Brusli. 

Lustre  pearly.     Cross  fracture  vitreous.     Color  grayish-green,  passing  into 

greenish-white  and  grayish-white,  rarely  faint-reddish.    Streak  uncolored. 

Translucent — subtranslucent.     Fracture  uneven. 

Comp.— R^  Si»  +  4  Xl  Si'=(i  K'  +  f  K)  Si='=if  R=:Li,  Silica  64-2,  alumina  29-4,  lithia  04=100 
Analyses:  1,  R.  Hagen  (Pogg.,  xlviii.  361) ;  2,  Thomson  (Min.,  i.  302) ;  3,  4,  Rammelsberg  (Pogg.^ 
Ixxxv.  544) ;  5-8,  Smith  and  Brush  (Am.  J.  ScL,  II.  xvi.  372) : 


1.  Uto 

2.  Killiney 

3.  Uto 

4.  Tyrol 

&  Norwich 


Si 

6614 
63-81 
65-02 
65-53 
64-04 


*1 

27-02 
28-51 
29-14 
29-01 
27-81 


0-32 
Fe  0-81 
Fe  tr. 
Fe  1  -42 

0-64 


;a 


0-73 
0-50 
0-97 
0-34 


Li 

3-84 
5-60 
6-47 
4-49 
5-20 


]?fa 
2-68 

0  46 
007 
006 


ft 


014 
0-07 
0-16 


=100  Hagen. 

0-36=99-84  Thorn. 

,  Mg  0-15  Ramm. 

,  Mg  0-07  Ramnfc 

0-50  =  99-38  S.  &B. 
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§i 

il             Pe 

Oa 

Li 

Na 

k      It 

Q.  Norwich 

63  65 

28-9t 

0-31 

505 

0'82» 

0-50  a  k  B. 

7. 

63-90 

28-70 

0-26 

4-99 

0-80« 

0-GO  S.  &  B. 

8.  Sterling 

64-50 

25-30           2-55 

0-43 

6-65 

1-10' 

— -    0:^o,  Mg  u06=  99-89  8.  k  R 

*  With  some  potash ;  in  5,  C,  7,  magnesia,  tr. 

In  a  specimen  from  Sterling,  Mass.,  Hagen  found  Si  65-247,  i\l,  Ve  27-556.  and  in  another  from 
Tyrol,  Si  66*027,  Al  26-451.  G.  J.  Brush's  earlier  aualyscs  (Am  J.  Sci.,  II.  x.  370)  are  rejected 
by  hitu. 

Pyr.,  etc. — B.B.  becomes  white  and  opaque,  swells  up,  imparts  a  purple-red  color  (lithin)  to 
the  flame,  and  fuses  at  3*5  to  a  clear  or  white  glass.  The  powdered  mineral,  fused  with  a  inixturo 
of  bisulphate  of  potash  and  fluor  on  platinum  wire,  gives  a  more  intense  lithia  rcoction.  Not 
acted  upon  by  acids. 

Obs. — Occurs  on  the  island  of  Ulo  in  Siidermanland.  Sweden,  with  magnetic  iron  ore,  quarta, 
tourmaline,  and  feldspar ;  also  near  Sterzing  and  Lisens  in  tlie  Tyrol,  and  of  a  pale-green  or  yel- 
lowish color,  imbedded  in  granite,  at  Killiney  Bay,  near  Dublin,  and  at  Peterhoud  in  >cotland. 

Occurs  in  granite  at  Goshen,  Mass.,  associated  at  one  locality  with  blue  tourmaline  and  beryl, 
also  at  Chesterlield,  Chester,  Norwich,  and  Sterhng,  Mass. ;  at  Windham,  Maine,  near  the  bridge, 
along  with  garnet  and  staurotide;  at  Winchester,  N.  II. ;  at  Brooktield,  Ct.,  a  few  ro«l3  north  of 
Toralinson's  tavern,  in  small  grayish  or  greenish-white  individuals  looking  like  feldspar;  near 
Ballground,  Cherokee  Co.,  Ga.  At  Norwich,  Mass.,  it  is  associated  with  triphyline,  luica,  beryl, 
and  albite;  one  crystal  from  this  locality  was  16.^  inches  long,  and  In  inches  in  girt.  Fig.  221  is 
of  a  crystal  from  this  locality,  and  is  two-thirds  the  natural  size.  Well  terminated  crysiaKs,  having 
the  terminal  planes  2-i,  1,  O,  have  been  observed  by  A.  B.  Kittredge  at  the  Sterling  locality. 
Crystals  also  occur  at  Goshen. 

Named  from  ar.fJjj,  ashes,  because  the  mineral  becomes  ash-colored  before  the  blowpipe. 

The  following  are  the  angles  obtained  by  the  author,  with  the  common  goniometer,  from  the 
Norwich  crystals  :  0  a  z-i=69°  40',  i-i  A  7=133°  30',  i-i  A  i-S  =  107\  2-i  A  2-i,  top,r=80\  i-i  a  2-i 
=  139'  45',  i-i  A  24  =  103°,  i-i  A  2  =  116°,  m  A  1  =  100°  30',  t-iAa;=140°,  i-i  A  2=134°,  i-S  A  2  = 
142°,  /A  2  =  144°,  1  A  1  =  117°,  2  A  2=92°. 


244.  PETALITE. 


Petalit  cPAndrada,  Scherer's  J.,  iv.  36,  1800. 
Ann.  Ch.  Pharm.,  Ixix.  436,  1849. 


Castor  (fr.  Elba)  Breith^ 


Monoclinic.  0=67°  W=0,  below,  on  i-i;  I A  7=86° 
20'  (87°-87i°  observed),  0  A  24=126°  2' ;  a  :  h  :  c= 
0-64:511  :  1  :  0-8670. 

Observed  planes  :  0  ;  vertical,  7,  i-l,  ^-^,  i-i  ;  clinodome, 
2-1 ;    hemidomes,  -^-i,  -2-i,  -1-i,  4-^,  ^-i  ?  (cleavage). 

0  A  1=106°  8'  Oa  H  adj.,=90°  23' 

OaI,  back,  =  74  52  Oa  f  ^  adj.,=117  27 

0  A  4-^'=:  149  7  -2-i  A  f  ^,  ov.  i-i,  =  10i  10 
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6^  A -2-^=141  23 
6>  A -1-^=154  26 
0  Ai-^  =  dd  19 
0  Ai-i=dO 


i-i  A  -2-i  =151  3 
a  A  7=136  50 
i-i  Ai-^  =  ^64:  52 
i-^  At-^,  ov.  7,  =  50  15 


Observed  cleavage  angles  of  petalite :  0  A  -2-/=14r  30',  0  A  |-/- 
117i°-118°,  -2-i  A  f^=100i°-101°.  Cleavage:  6^  perfect ;  -2- 1  easy. 
l-i  quite  difficult  or  imperfect.     Also  iniissive,  cleaval)le. 

II.  =  6  — 6-5.  G.  =  2-39-2-5.  Lustre  of  (9,  or  face  of  most  pertcct 
cleavage,  pearlv;  elsewhere  vitreous.  Colorless,  white,  irray,  occasioimlly 
reddish  or  greenish-white.  Streak  uncolored.  Translucent  iM-acturc 
imperfectly  conchoidal.  Double  refraction  strong;  optic-axml  plaiio  jht- 
pendirular  to  the  plane  of  svnnnetry  and  parallel  very  ne-;»\v  t«)  ^;  l,''^^- 
trix  acute,  positive ;  angle,  in  oil,  for  the  red  rays  S6°  2^  ,  jellow  S6    43. 
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Var. — 1.  Castoriie,  in  distinct  transparent  crystals,  aflfording  the  above  angles  and  figure,  accord 
ing  to  Descloizeaux.  G-.  =  2-38,  Breitb. ;  2-39'7  — 2*405,  Damour.  2.  Ordinary  peialite,  cleavahU 
massive;  and  G.  =  2'42,  Arfvedson;  2-45,  Dr.  Clarke;  2-426,  C.  G.  Gmelin ;  2*412,  2*420,  2*465, 
2*448,  2553,  Damour,  the  last  two  from  different  parts  of  the  same  Uto  specimen,  and  indicating, 
according  to  Damour,  that  the  mineral  is  mixed  with  more  or  less  quartz  and  feldspar.  The 
cleavage  §-i  has  been  observed  only  in  pctalite. 

Comp.— 0.  ratio  for  R,  Jj,  Si=l  :  4  :  20,  Berz. ;  (i  ]&^+i  fi)  Si' +  3  Si;  or  else  with  one-third 
of  the  excess  of  sihca  (3  Si)  basic;  =Sihca  11-1,  alumina  17*8,  lithia  3*3,  soda  1-2=100. 

Analyses:  1,  Arfvedson  (Schw.  J.,  xxii.  93);  2,  Gmelin  (Gilb.  Ann.,  Ixli.  399);  3,  4,  R.  Hagen 
(Pogg.,  xlviii.  361);  6,  Rammelsberg  (Pogg.,  Ixxxv.  553);  6,  Waltershausen  (Vulk.  Gest.,  296); 
1,  8,  Smith  &  Brush  (Am.  J.  Sci.,  II.  xvi.  373);  9,  Plattner  (Ann.  Ch.  Pharm.,  Ixix.  443): 

Na 


Si 

^ 

Li 

1. 

Uto 

'79-212 

17-2*25 

5*761 

2. 

(( 

•74-17 

17-41 

5 

3. 

(( 

77-812 

17-194 

2*692 

4. 

u 

77*067 

18*000 

2-660 

5. 

(( 

77-79 

18-58 

3*30 

6. 

« 

reddish 

76*74 

18-66 

2*69 

7. 

Bolton,  Mass. 

77-95 

16-63 

3-74 

8. 

u 

77*90 

15-85 

3-52 

9. 

Elba 

Casiorite  78*01 

18-86 

2-76  ( 

=102-198  Arfvedson. 

16  Ca  0-32,  ign.  2*17  =  99-23  Gmelin. 

2-302  =  100  R.  Hagen. 
2-273  =  100  R.  Hagen. 
1*19=100  Rammelsberg. 

,  3Fe  0-08,  Mn  1-0,  i[^  I'D  fi  0-97=99-95  W. 

0-48,  ^e  0-62,  K,  Ca,  tr.,  Mg  0*21,  ign.  0-60  =  100-23 

Smith  &  Brush. 
0-53,  I'e  0-51,  K,  Ca,  fr.,  Mg  0-26  ign  0*70  S.  &  B. 
2-76  (with  tr.  K,  Na)=  100*24  Plattner.     G.=2-392. 

The  protoxyds  in  castorite  are  less  than  in  petalite  in  the  analysis  made.  But  its  cleavages, 
according  to  Rose,  are  hke  those  of  petalite,  and  its  optical  characters,  according  to  Descloizeaux. 
Breithaupt  still  urges  that  they  are  distinct  (B.  H.  Ztg.,  xxv.  35),  and  mentions  their  difference  in 
sp.  gr.  as  a  prominent  distinction. 

Pyr.,  etc, — Gently  heated  emits  a  blue  phosphorescent  light.  B.B.  on  charcoal  becomes 
glassy,  subtransparent,  and  white,  and  melts  only  on  the  edges ;  gives  the  reaction  of  lithia. 
With  borax  it  forms  a  clear,  colorless  glass.     Not  acted  on  by  acids. 

Obs. — Petalite  occurs  at  the  iron  mine  of  Uto,  accompanying  lepidolite,  tourmaline,  spodumene, 
and  quartz;  on  Elba  (casiorite)  in  attached  crystals;  at  Bolton,  Mass.,  with  scapoUte;  according 
to  Bigsby,  in  a  boulder  containing  tremolite,  at  York,  near  Toronto,  Canada. 

Lithia  was  first  discovered  in  this  mineral  by  Arfvedson.  The  name  petalite  is  from  neraXov,  a 
leaf,  and  alludes  to  the  cleavage. 

On  cryst.  of  casiorite  and  petalite,  see  Descl.,  Ann  Ch.  Phys.,  lY.  iii.  264,  1864,  and  Pogg., 
cxxii.  648, 

Descloizeaux,  who  gives  the  above  figure,  points  out  the  isomorphism  with  spodumene,  and 
the  fact  that  the  0.  ratio  differs  by  a  multiple  of  2  for  the  sOica,  it  being  1:4:  lo  for  spodumene 
and  1  :  4  :  20  for  petalite. 


245.  KUPFFERITB.    Kupfferit  (fr.  the  Tunkinsk  Mts.)  B.  Hermann,  Bull.  Soc.  Nat.  Mos- 
cou,  XXXV.  243,  1862.     Anthopliyllite  pt.     Antholith  pt.  Kenng. 


In  ag- 


Monoelinic.    7a/=124°  15'-124°  30'.     Cleavage:  7  perfect, 
gregations  of  prisms,  like  actinolite. 

H.=:5*5.     Gr.=:3'08,  fr.  Ilmen  Mts.     Lustre  vitreous.     Color  emerald- 
Translucent  in  thin  splinters. 


green  ;  brownish  on  weathering. 

Comp. — Mg  Si,  with  but  little  Fe  replacing  the  Mg,  like  enstatite,  it  being  an  ensiatite  horn' 
blende  colored  by  chrome.  Analyses :  1,  Hermann  (1.  c,  and  J.  pr.  Ch.,  Ixxxviii.  195) ;  2,  3,  Heintz 
(Pogg.,  Iviii.  168);  4,  Lappe  (Pogg.,  xxxv.  486);  5,  Sackur  (Ramm.  Min.  Ch.,  472);  6,  Thomson 
(Rec.  Gen.  Sci.,  iii.  336): 


1.  Hmen  Mts. 

2.  Pinel,  asbest 

3.  Tschussovaja 

4.  Koruk 

5.  Kupferberg,  anth.  55*59 

6.  Perth,  Can.,     "     57-60 


Si 

57-46 
59-23 
58-72 
58*48 


XI 

0*19 
0*19 

403 
3-20 


«r 

1-21 


Fe 

6-05 
8-27 
8-10 
9-22 
8-40 
2-10 


Ni 
0-65 


Mg 
30-88 
31  02 
30-90 
31-38 
30-46 
29*30 


Ca 

2*94 


004 
1-76 
3*55 


Alk.  Ign. 

tr.  0*81  =  100  Hermann. 

—  1-31  =  100  Heintz. 

—  1-58  =  99-49  Heintzi 

— ,  Mn  0*88  =  11  lO  L. 

=1 00*24  Sack*ir. 

—  3-55  =  99*30  Thomson, 


Analyses  2-G  are  referred  here  because  of  the  approximation  to  kupfferite  in  composition.     The 
Perth  mineral   (received  thus  labelled  by  Dr.   Thomson  from  Dr.  Holmes)  is  almost  purely  i 
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magnesian  silicate;  it  was  a  "congeries  of  imperfect  crystals,  and  looked  like  anthoDhylliU*- * 
G.  =  2-707.  f  J        t 

Pyr.,  etc. — ^In  the  closed  tube  traces  of  water;  otherwise  unchanged.     B.B.  in  the  forocpi 

becomes  opaque  white,  but  does  not  fuse.     lu  borax  dissolves,  giving  a  chrome-green  gUiss. 

Obs.— The  original  kupfferite,  from  a  graphite  mine  in  the  Tiinkmsk  Mts.,  is  a  chromiferoui 
omphibole.  The  analyses  here  given  are  from  a  mineral  of  similar  kiud  from  near  Miask.  in  the 
Hmen  Mts.  The  former  has  not  been  analyzed.  KokscLarof  has  also  found  it  near  the  Sanarka 
river,  Urals. 

Named  after  the  Russian  physicist  KupfTer. 


246.  ANTHOPHYLLITE.  Anthophyllit  (fr.  Norway)  Schumacher,  Vcrzeichn..  96,  1801. 
Antophyllit  KarsL,  Tab.,  32,  1808.  Anthogrammit  Breith.,  Char.,  29,  1820.  AnthoUth  Breith^ 
Uib.,  38,  1830. 

Orthorhombic.  /A 7=125°  to  125°  25'.  Observed  planes:  7,  i-i,  i-». 
Cleavage  :  i-l  perfect,  /less  so,  i-i  difficult.  Commonly  lamellar,  or  libroua 
massive  ;  fibres  often  very  slender. 

II.  =  5*5.  G.=3*l— 3*2.  Lustre  somewhat  pearly  upon  a  cleavage-sur- 
face. Color  brownish-gray,  yellowish-brown,  brownish-green,  sometimee 
submetallic.  Streak  uncolored  or  grayish.  Translucent  to  sul)transliicent. 
Brittle.  Double  refraction  positive ;  optical  axes  in  the  brachydiagonal 
section. 

Comp. — Fe  Si+3  Mg  Si=(i  Fe4-^  Mg)  Si=Si]ica  55'5,  magnesia  27'8,  protoxyd  of  iron  lG-7 
^  1 00.  Analyses :  1,  L.  Gmehn  (Leonh.  Orykt,  5 15, 1826) ;  2,  Vopelius  (Pogg.,  ixiii.  355) ;  3,  Piflanl 
(Descl.  Min.,  i.,  536): 

Si         Xl       Fe        Mn      Mg       Ca        fl 

1.  Kongsberg        50  3  13         4         23  2 =101  Gmehn. 

2.  "  56-74     13-94     2-38     24-35     1  67  =  9'j08  Vopelius. 

3.  "  56-16      2-65     14-13     0-91     2319      1-51      2-38  =  10u-93  Pisanl 

Gedrite  of  Dufrenoy  (Ann.  d.  M.,  III.  x.  582,  1836)  has  a  different  composition  from  that  of 
anthophyUite ;  but  it  is  still  referred  here  by  Descloizeaux  on  the  ground  of  optical  identity  and 
similarity  of  cleavage. 

Analyses:   1,  Dufrenoy  (1.  c);  2,  3,  Pisani  (L'Institut,  1861,  190)  : 


Si 

XI 

te 

Mg 

Ca 

I"I 

1. 

38-8 1 

9-31 

45-83 

4-13 

0-67 

2-30  =  101-05  Dufrenoy. 

2. 

42-86 

16-52 

18-82 

1551 

1-90 

4-50  =  100-11  PisanL 

3. 

43-58 

17-07 

15-96 

18-30 

0-75 

3-92  =  99-58  PisanL 

Pisani's  analyses  afford  the  0.  ratio  for  K,  IS,  Si,  iT,  H  :  8  :  23^  :  3f 

Pyr,,  etc.— B.B.  fuses  with  great  difficulty  to  a  black  magnetic  enamel ;  with  the  fluxes  givea 
reactions  for  iron  ;  unacted  upon  by  acids. 

Obs.— Occurs  in  mica  schist  with  hornblende  and  mica  in  thin  and  long  plates  and  flbros  near 
Kongsberg  in  Norway,  and  with  grav  cobalt  near  Modum. 

This  species,  originally  instituted  upon  the  Norwegian  mineral  analyzed  by  Gmelm  and  vope- 
bus,  and  regarded  as  distinct  by  many  later  authors,  includiag  Mohs,  but  united  to  hornblondo  by 
others,  has  recently  been  proved  to  be  an  independent  species  by  Descloizeaux  <Mm,  t.  TH 
whose  optical  examinations  have  shown  that  the  crystals  are  orthorhombic  mstcad  of  raonot'limc. 
Only  the  mineral  of  the  Norwegian  localities  above  mentioned  is  at  present  here  mcluded.  in« 
so-called  anthophylhte  from  Fiskenaes  in  Greenland  (occurring  with  sapplnnne),  from  Havana, 
Finland,  and  other  Norwegian  localities,  besides  the  cummiugtonde,  o\  Cummmgton,  .-^"^^."^'"K 
true  hornUende  in  optical  characters.  Descbizeaux  has  later  announced  (0.  U  Ixii.,  JM  i  inai 
Bome  anthophyUite  is  monocliaic.  The  gedrite  is  from  the  valley  ol  Ueas,  near  Ucdrea,  i-runco, 
and  contains  microscopic  black  spinelri  (picotite).  ,  .    c^»,.,n,.nfiA» 

Named  from  anihophyllwn,  Vie  clove,  in  allusion  to   the  clove-brown  color,   a*   Schumactef 

states. 
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216A.  PiULixVGTONiTE,  Haidicger  (Ber.  Ak.  Wien,  xli.,  251,  1860).  The  ash-gray  mass  of  tht 
meteorite  of  Shalka,  in  Bancoorah,  consisting  in  part  of  grains  having  two  easy  cleavages  inclined 
to  one  another  100°,  with  H.  =  6-5  ;  G.=3-412,  Haid.,  3-66,  Piddington ;  and  fracture  resinous,  and 
containing  small  imbedded  grains  of  chromite.  Von  Hauer  obtained  Si  57*66,  3^1  tr.,  Fe  20-65, 
Mg  1900,  Ca  l-53  =  98-84,  which  is  nearly  the  composition  of  anthophyllite.  The  meteorite  was 
first  described  by  H.  Piddington  in  the  J.  Asiat.  Soc.  Bengal,  xx,  299,  1852. 


247.  AMPHIBOLE.    Skorl  (= Schorl)  pt.  Wall.,  1747  (excluding  Amiantus,  Bergkork,  etc  and 

Asbestus).  Skorl  pt.,  Stralskorl  (=Stralilstein)  Cronsi.,  Min.,  1758  (excl.  Asbestus= Amianthus) 
and  Bergkork,  id.  Hornblende  Wern,  Bergm.  J.,  1789  (excl.  Strahlstein  and  Asbest).  Hora- 
blende  Karsl,  Tab.,  1*791  (excl.  Strahlstein,  Tremolit,  and  Asbest).  Id.  (excl.  also  Smaragdit  pt). 
Karst.  Tab.,  1800,  1808;  id.  Ullmann,  1814,  and  JoAneson^  1817.  Amphibole  (inch  Actinote)  .ff, 
Tr.,  1801  (excl.  Grammatite=:Tremolite  and  Asbeste).  Amphibole  (inch  Actinote  and  Gramma- 
tite)  H.,  Tabl,,  1809  (excl.  Asbeste).  Heterotyp  (incl.  Asbestus,  Bronzite,  Hypersth.,  Authoph. 
with  other  varieties)  Hausm.,  Handb.,  1813.  Hornblende  Jameson,  Syst,  1820  (excl.  Actinolite, 
Tremolite,  Asbestus,  Carinthine). 


Monoclinic.      6^=75°  2',  /Ai-=124°  30',   0  M-\=lQ^\W,a:'b\  c= 
0*5527  : 1 :  1*8825.     Observed  planes  :   0  ;  vertical,  /,  i-i^  i-S,  i-l,  i-z  ;  cli 
Dodome,  24,  44  ;  hemidome,  1-%  24,  -14 ;  hemioctahedral  planes  in  zone 


<9:/,  1,2,-1, 


id.  in  zone  1 


^■^,  3-3,  5-6,  -3-3. 


223 


224 


228 


ty 


iy-^ 


il 


229 


0  A  14=155°  33' 
0  A  14=149 
6^  A  24=124  56 
OA^4=104  58 
6^  A -1  =  152  36 
(9  A  1  =  145  35 
0  A  2=121  29 


0  A  24=150°  26' 
6>  A^-l=90 
0  A  7=103  12 
^•4At-3=99  57 
^'4  A  ^'-3= 147  39 
^-3  A  f  3=115  18 
a  A -3-3 =124  14 


?;U3-3=130°15' 
24A24,  ov.  6>,=120  52 
-1  A-l  =  154  26 

1  A  1  =  148  28 

2  A  2=131  36 
-3-3  A -3-3=111  32 

3-3  A  3-3=99  30 


Crystals  sometimes  stout,  often  long  and  bladed.  Cleavage :  /  highly 
perfect ;  i-i^  i\  sometimes  distinct.  Lateral  planes  often  longitudinally 
striated.  Twins  :  composition-face  i-i^  as  in  f.  226  (simple  form  f.  225),  and 
230.  Imperfect  crystallizations  :  fibrous  or  columnar,  coarse  or  fine,  fibres 
often  like  flax  ;  sometimes  lamellar  ;  also  granular  massive,  coarse  or  fine, 
and  usually  strongly  coherent,  but  sometimes  friable. 


BISILICATE8.  23S 

H.=5  — 6.  G.=:2-9  — 3-4.  Lustre  vitreous  to  pearly  n  cleavaire-fiktcs  • 
fibrous  varieties  often  silky.  Color  between  black  and  white,  tlir()U«rli  vari' 
ous  shades  of  green,  inclining  to  blackish-green.  Streak  uncolored,  or  paler 
than  color.  Sometimes  nearly  transparent  ]  usually  subtranslucent— opjupie 
Fracture  subconchoidal,  uneven.  Bisectrix,  in  most  varieties,  inclined  about 
60°  to  a  normal  to  0,  and  15°  to  a  normal  to  i-i-,  and  double  refraction 
negative.     See  exceptions,  p.  235. 

•    ••  •  ....    2. 

Comp.,  Var. — R  Si,  and  (R'  fi)  (Si,  ^1-* )  as  for  pyroxene.  Alumina  ia  present  in  most  am- 
phibole,  and  when  so  it  usually  replaces  silica.  R  may  correspond  to  two  or  more  of  the  buses 
Mg,  Oa,  Fe,  Mn,  Na,  K,  II ;  and  fj  to  ^1,  Pe,  or  Mn.  3Pe  sometimes  replaces  silica,  like  Al. 
Raramelsberg  made  out  the  geueral  conformity  of  amphibole  to  the  pyroxene  formula  by  discover- 
ing that  the  iron  in  both  species  was  often  partly  sesquioxyd  (Pogg.,  ciii.  284,  and  Min.  Ch.,  4G8). 
Yet  the  analyses  do  not  all  accord  with  this  view,  part  giving  the  ratio  1  :  2^,  unless  the  water 
is  made  basic.  Much  amphibole,  especially  the  aluminous,  contains  some  fluorine.  The  base 
lime  is  absent  from  some  varieties,  or  nearly  so. 

The  name  Amphibole,  proposed  by  Haiiy,  has  the  precedence,  because  Ilauy  first  rightly  appre- 
ciated the  species,  as  he  had  done  for  pyroxene,  and  gave  it,  and  not  any  of  its  varieties,  the  nmne. 
In  his  Traite,  in  1801,  ho  brought  together  hornblende  and  adinoUie ;  and  by  18i»9  he  had  ndaed 
to  the  group  the  third  prominent  variety,  iremoliie ;  while  in  all  other  works  not  takiut,' tlit-ir 
views  from  him,  these  three  minerals  still  stood  as  distinct  species,  Asbesius  was  annexed  lo  iLo 
series  by  Hausmann  in  1813,  though  kept  separate  long  afterward  by  many  other  authors. 

The  varieties  of  amphibole  are  as  numerous  as  those  of  pyroxene,  and  for  the  same  reasons ;  and 
they  lead  in  general  to  similar  subdivisions. 

I.  Containing  little  or  no  Alumina. 

1.  Magnesia-Liine  Amphibole ;  Tremolite.  (Tremoht  Pmt,  de -Sazz^surg,  Voy.  Alpes,  iv.  §  1^23, 
1796.  Grammatite  H.,  Tr.,  iii.  1801.  Kalamit  [fr.  Normark,  Sw.)  Wtm.,  Taseh.  Min.,  x.  lr,9, 
1816.  Calamite.  Raphilite  r/iom.,  Min.,  i.  153,  1836.  Sebesit  [fr.  Sebes,  Transylvania]  in  Breilii. 
Haudb.,  539,  1847.     Nordenski(Mit,  Kcung.,  Ber.  Ak.  Wien,  xii.  297,  1>54.) 

Colors  white  to  dark-gray.  In  distinct  crystals,  either  long  bladcd  or  short  and  stout;  long  and 
thin  columnar,  or  fibrous  ;  also  compact  granular  massive,  /a  7=124'^  30.  H.  =  5'0— «'i-5.  G. 
2-9  — 3-1 .  Sometimes  transparent  and  colorless.  Contains  magnesia  and  lime  witii  little  or  no  iron ; 
formula  (Ca  Mg)  SL     Named  Tremolite  by  Pini,  from  the  locality  at  Tremolain  S\vitz"rland. 

Granvinatite  (from  ypa,,tir),  a  line)  alludes  to  a  line  in  the  direction  of  the  longer  diagonal  seen  by 
Haiiy  on  transverse  sections  of  some  crystals.  It  was  substituted  for  tremohte  by  llaQy,  without 
reason,  and  is  a  very  bad  substitute. 

Nordenskioldite,  from  Ruscula,  near  Lake  Onega,  is  tremolite  (Kenngott  and  v.  Ilauer,  1.  c.). 

Raphilite,  from  Lanark  in  Canada,  is  tremoHte  in  its  grayish-white  or  but  slightly  greenish  color, 
and  its  low  specific  gravity  (G.  =  2-«5,  Thomson;  2'845,  Hunt).  But  both  Hunt's  and  Thomson'."! 
analyses  give  over  5-30  p.  c.  of  protoxyd  of  iron.  In  a  letter  to  the  author  (dated  Sept.  21,  1>«14) 
Hunt  states  that  he  obtained  in  one  of  his  trials,  from  material  which  he  had  purified  from  mixed 
Ca  0,  only  3-15  of  protoxyd  of  iron,  with  Ca  12-05  and  Si  57-20 ;  and  he  adds  that  ho  regards  thia 
as  nearer  the  true  composition  of  the  mineral. 

1  a.  Nephrite  pt.  (Pietra  di  hijada  [fr.  Mexico  or  Peru]  Span.     Lapis  ncphriticus    ' 
Dissert.,  1627;    C.  Bartholinus,  Opusc,  1628;  de  Boot,  Gemm,,  1609.     Lapis  Indicus  Al . 
Met,,  p.  706.     Talcum  ncphriticum  Linn.,   1768.      Jade,  Pierre  uepliretique,  (TArgaivUie,  OrycL, 
18  ;,  1755  ;  Saje,  de  Lisle,  etc.     Nephrit  Wern.,  Ueb.  Cronst.,  185,  1780.     Kidney  Stone.    Nierou- 
stein,  Beilsteiu,  Germ.)  , 

Nephrite  is  in  part  a  tough,  compact,  fine-grained  tremolite,  having  a  tinge^of  green  or  blue,  nncj 
breaking  with  a  splintery  fracture  and  glistening  lustre.  H.  =  6-6-5.  G,  =  2-96-3  1.  >a;ii- -1 
from  a  supposed  efficacy  in  diseases  of  the  kidney,  from  vL^ooi,  kidney.  It  occurs  usually  associ- 
ated with  talcose  or  maguesian  rocks 


the 
eality 


Nephrite  or  jade  was  brought  in  the  form  of  carved  ornaments  from  Mexico  or  i  eni  - 

e  discovery  of  America.     Del  Rio,  in  his  Mexican  Mineralogy  (1795),  mentions  no  M  - 

s.J\iy.     A  similar  stone  comes  from  China  and  New  Zealand.     A  nephntc-hl.e  nmHT.jl.  .....cU 

howenite,  from  Smithfield,  R.  I.,  having  the  hardness  5-5,  is  scrpcntmc  in  composition.  1  lu-  jaue 
of  ie  Saussure  is  the  sausswite  (sec  under  Zoisite)  of  the  younger  de  Saussuro.  earlier  namcl  ku^'^ 
.te  by  Delametherio.  Another  aluminous  jade  has  been  c:»lled  jad^tite  (q.  v.)  by  Daraour.  iu« 
Easton  mineral  is  a  mixture,  and  has  been  named  paeudo nephrite  (q.  v.). 

2.  Magnena-Liine-Iran  Amphibole;  Actinomte  (Striil.-korl  pt.   CVoru,-/.,  1.  c.     S<"'f^'^'?^^,'^ 
ActyuoUte  Kirw.,  Mm.,  L  167,   1794.     Actiuohte  (correct  orthogr.).     bdiorl  vert  du  Z^unhu. 


'234:  OXYGEN    COMPOUNDS. 

Zillerthite,  Lelameih.,  T.  T.,  ii  857,  nOT.  Actinote  K,  Tr.,  iii.  180]).  Color  brighi-gret  a  and 
grayish-green.  In  crystals,  either  short  or  long-bladed,  as  in  tremolite;  columnar  or  librc-usr 
granular  massive.  G.=3  — 3  2.  Sometimes  transparent.  Contains  magnesia  and  lime,  willi  some 
protoxyd  of  iron,  but  seldom  more  than  6  p.  c. ;  formula  (6a,  l^g,  Fe)  Si.  The  variety  in  longi 
bright-groen  crystals  is  called  glassy  actinolite;  the  crystals  break  easily  across  the  prism.  The 
fibrous  and  radiated  kinds  are  often  called  ashestiform  actinolite  and  radiated  actinolite.  Actinolite! 
owes  its  green  color  to  the  iron  present. 

Named  actinolite  from  '<i/<rii,  a  ray,  and  Xt0of,  stone,  as  translation  of  the  German  stralilstein  or 
radiated  stone.     Name  changed  to  actinote  by  Haiiy,  v^ithout  reason. 

Tremolite  graduates  into  actinolite  through  an  increase  in  the  proportion  of  iron,  though  generally 
easily  distinguishable  by  its  color.     Ashestus  has  usually  a  grayish-white  or  greenish-white  color,# 
although  actinolite  in  the  proportion  of  iron  ;  and  the  raphilite  (see  preceding  page)  appears  to; 
shade  into  actinolite  in  composition.    Tremolite  does  not  differ  in  color  from  the  aluminous  variety,, 
edeniie,  from  Edenville,  N.  Y.  (p.  235). 

3.  Magnesia-Iron  Amphibole ;  Antholite  (Anthophyllite  pt.  (p.  231).  Antholith  pt  Kenng.,  Ueb. 
1859,  68,  1860).  Structure  as  in  anthophyllite.  Color  gray  to  brown;  Gr.=3'I  — 3-2.  Contains 
much  magnesia,  with  some  iron,  and  little  or  no  lime.  Formula  (ilg,  Fe)  Si.  Graduates  into« 
kupfferite,  p.  230. 

4.  Magnesia-Lime-Manganese  Amphibole ;  Richtertte.    A  variety  from  Paisberg  is  here  includedi 
(anal.  34),  described  by  Igelstrom,  and  affording  the  formula  (Mg,  Mn,  Ca,  K,  Na)  Si,  and  con-i 
taining  8  to  9  p.  c.  of  alkali,  which  may  possibly  be  a  result  of  alteration.     /A  7=124'^ ;  color 
pale-yellowish  to  brown.     Igelstrom  considers  the  richterile  of  Breithaupt  (B.  H.  Ztg.,  xxiv.  864,. 
loG5)  the  same  mineral,  as  it  has  the  same  general  aspect  and  similar  composition,  excepting  half 
less  manganese  ;  Breithaupt  describes  it  as  occurring  in  acicular  crystals,  affording  the  prismatic  i 
angle  133^  38'  (which  is  within  .o'  of /A  i-i  of  pyroxene);  with  G.  =  2'826;  color  isabella-yellow, 
rarely  pale  yellowish-brown;  B.B.  very  fusible.     It  resembles  the  kokscharoffite  from  L.  Baikal, 
though  unlike  it  in  composition  (p.  242). 

5.  Iron-Magnesia  Amphibole;  Cdmmingtonite  {Deioey,  Am.  J.  Sci.,  viii.  59,  1824.  Anthophyl- 
lite pt.  Not  Cummingtonite  [=Rliodonite]  Ramm.).  Color  gray  to  brown.  Usually  fibrous  or 
fibro-lamellar,  often  radiated.  G.  =  3-l  — 3"32.  Contains  much  iron,  with  some  magnesia,  and 
little  or  no  lime.     Formula  (Fe,  Mg)  Si.     Named  from  the  locality,  Cummington,  Mass. 

6.  Iron- Manganese  Amphibole;  Dannemorite  (Jern-och-manganoxidulrik  Hornblende  A.  Erd- 
mann,  Danuemora  Jernm.,  52,  1851.  J) ^ywuQmorit  Kenng.,  Ueb.  1855,  61,  1856).  Color  yellowish- 
brown  to  greenish-gray.  Columnar  or  fibrous,  like  tremolite  and  asbestus.  Contains  iron  and 
manganese;  formula  (Fe,  Mn)  Si.  In  thin  pieces  B.B,  fuses  to  a  dark  slag.  Asbeftrrite  of 
Igelstrom  (B.  H.  Ztg.,  xxvi.  23,  1867)  is  similar;  it  is  grayish-white  to  ash-gray,  and  hke  a  gray 
asbestus ;  in  acids  not  soluble  (anal.  39).  The  proportion  of  Mn  is  not  stated,  and  it  may  be  s 
cummingtonite. 

7.  Iron  Amphibole;  Gkunerite  (Pyroxene  ferrugineux  (fr.  Collobrieres)  Gr liner,  C.  P.,  xxiv. 
794;  Griinerit  Kenng.,  Min.,   69,   1853).     Asbestiform,  or  lamellar-fibrous.     Lustre  silky;  color 
brown;    G.  =  3-713.      Formula  Fe  Si.      Optical   properties   those   of  amphibole,    according   to  ' 
Dcscloizeaux  (Min.,  i.  59). 

Appendix.  8.  Asbestus  ('Af'Tavro?  Ac'^o?  Dioscor.,  v.  155.  [Not  daScami  [^Quicklime]  Dioscor., 
V.  1^3.]  Asbestos,  Linum  vivum,  Am.iantus,  P/m.,  xix.  4,  xxxvi.  31.  Lapis  Carystius  (fr.  Carys- 
tnm)  Pausanias.  Lana  montana.  Amiantus,  Asbestus,  Agric,  Foss.,  *.^58,  154  6;  WaU.,  Min., 
140,  148,  1747  (Caro  montana  or  Bargk6tt= Mountain  leather,  and  Subcr  montanum  or  Barg--| 
koark= Mountain  cork,  being  included.)  Asbestus,  Amianthus,  Carystine  (=Mtu,  leather  and  ! 
cork).  Hill,  Foss.,  166,  1771.  Kymatin  Breith.,  Uib.  1830,  Char.,  113,  1882.  Bys.solite  (fr.  Fourg 
d'Oisans)  Saussure,  Voy.  Alpes,  §  1 696 ;  Asbestoide  (ib.)  Vauq.  <k  Macquart,  Bull.  Soc.  Philom., 
No.  54,  1797  ;  Amlanthoide  (ib.)  Delameth.,  T.  T.,  ii.  364,  1797).  Tremolite,  actinolite,  and  other  : 
varieties  of  amphibole,  excepting  those  containing  much  alumina,  pass  into  fibrous  varieties,  the 
fibres  of  which  are  sometimes  very  long,  fine,  flexible,  and  easily  separable  by  the  fingers,  and  look 
like  flax.  These  kinds,  like  the  corresponding  of  pyroxene,  are  called  asbestus  (fr.  the  Greek  for 
incombustible.)  Pliny  supposed  it  a  vegetable  product,  although  good  for  making  incombustibU 
cloth,  as  he  states.  The  amianthus  of  the  Greeks  and  Latins  was  the  same  thing ;  the  word 
meaning  undtfiled,  and  alluding  to  the  ease  of  cleaning  the  cloth  by  throwing  it  into  the  fire. 
The  colors  vary  from  white  to  green  and  wood-brown.  The  name  amianthus  is  now  applied 
usually  to  the  finer  and  more  silky  kinds.  Much  that  is  so  called  is  chrysolite,  or  fibrous  serpen- 
tine, it  containing  12  to  14  p.  c.  of  water.  Mountain  leather  is  a  kind  in  thin  flexible  sheets,  made 
of  interlaced  fibres ;  and  mountain  cork  (bergkork)  the  same  in  thicker  pieces ;  both  are  so  light 
as  to  float  on  water,  and  they  are  often  hydrous.  Mountain  wood  (Bergholz,  Holzasbest,  Germ.) 
iB  compact  fibrous,  and  gray  to  brown  in  color,  looking  a  little  like  dry  wood. 

Byssoliie  (Amianthoid,  asbestoid)  fr.  Bourg  d'Oisans  in  Dauphiny,  is  of  an  olive-green  color. 
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oarse  and  stift  fibrous,  and  has  G.=3-0 ;  it  is  a  fibrous  variety  of  the  <yon-mangane.ie  amphiboU 
recording  to  Vanquehn  &,  Macquart  (1.  c).     It  occurs  associated  wilU  a  black  oxyd  of  nuinganoae' 

[  II.  Aluminous. 

9.  Aluminous  Magnesia- Lime  AmpJiihole.  (a)  Edenite.  (Edenit  Breiih.,  Handb.,  558,  1817) 
:!olor  white  to  gray  and  pale-green,  and  also  colorless  ;  G.=3  0  — i^OfjO,  Rainm. ;  2-0,'Rreith.  Ro- 
embles  anthophyllito  and  tremolite.  Formula  (Mi,',  Ca)( Si,  Xl*).  Named  from  the  locality  at 
ildenville,  K  Y.  To  this  variety  belong  various  pale-colored  amphiboles,  having  loss  thun  five 
).  c.  of  oxyds  of  iron.  Breithaupt  makes  the  edenite  triclinic  in  B.  II.  Ztg.,  xxiv.  42S,  and  he  .sayg 
hat  this  is  confirmed  by  Dauber.  On  an  examination  of  crystals,  the  author  sees  no  reason  for 
idopting  this  conclusion. 

{h)  Sm.vragdite  Saussure  (Voy.  Alpes,  iv.  §  1313,  13(32,  1790.  Diallage  vorto  pt.  //,  1801  ;  Green 
'eilDiallage  pt.  Diallagon  Ullmann,  Tab.,  90,  1814).  A  thin-foliated  variety,  of  a  light  grdss-green 
}olor,  resembling  much  common  green  diallage.  According  to  Boulaiif^'cr  it  is  an  aluminous  mag- 
aesia-lime  amphibole,  containing  less  than  3.V  p.  c.  of  protoxyd  of  iron,  and  is  hence  related  to 
Bdeuite  and  the  light  green  Pargas  mineral.  Descloizeaux  observes  (Min.,  i.  90)  that  it  ha.>*  the 
leavagc,  and  apparently  the  optical  characters,  of  amphibole.  II.  =  5;  0-.  =  :^,  Vauq, ;  .'!*I0,  Bon- 
angcr.  It  forms,  along  with  whitish  or  greenish  saussurrite,  a  rock.  The  original  mineral  ia 
rom  Corsica,  and  the  rock  is  the  corsilijie  of  Pinkerton,  and  the  verde  di  Corsica  duro  of  the  am. 

A  similar  smaragdite  from  Bacher  consists,  according  to  Haidinger,  of  alternate  laminae  of  aui- 
'phibole  and  pyroxene  in  twin  composition. 

The  euphotide  of  the  Alps  resembles  corsilyte  in  containing  a  smaragdito-liko  mineral  (green  di- 
allafje).  But  Hunt  states  that  the  mineral  has  the  cleavage  of  pyroxene,  which  our  own  examina- 
tions have  not  succeeded  iu  confirming. 

10.  Aluminous  Magnesia- Lime-Iron  Amphibole.  (a)  Pargasite;  (h)  IIornble.vde  (Corncng 
fissihs  pt.,  Corneus  solidus  pt,  C.  crystalli.satus  pt,  Ilornbarg,  Skiorl  pt.,  Wa/L,  Min.,  liJS,  l-'/J, 
1747,  Skurl  pt.,  Basaltes  pt.,  Bohis  particulis  squamosis  pt.,  Cronst.^  7",  82,  17^8.  Schorl  f.paqno 
rhomboidal  pt ,  Schorl  argileux  pt.,  de  Lisle,  Crist.,  ii.  389  {pi.  iv  ,  f  97,  99),  424,  17S;].  Basalti'-oho 
Hornblende  Wern.,  Bergm.  J.,  1789  (inol.  also  augite).  Basaltische  II.  (aupite  excl.)  Hern.,  179J, 
and  later;  KarsL,  Tab,  1800.  Parga.sit  Sltinheil,  1814,  Tasch.,  Min.  1815,  301.  Amphllwlil 
Breith.,  Char.,  182M,  Uib.,  34,  1830.  Diastatit  (fr.  Werraland)  Brciih.,  Char,  134,  1832.  Syntag- 
ma tit  (fr.  Vesuvius),  Wallerian,  Breilh.,  B.  U.  Ztg.,  xxiv.  428,  18G.J. 

Colors  brigiit,  dark,  green,  and  bluish-green  to  grayish-black  and  black.  / A  /=  1 24°  1 '  —  1 24"  25' ; 
G.  — 3  05— 3-47.  Pargasiie  is  usually  made  to  include  green  and  bluish-green  kinds,  occurring  iu 
stout  lustrous  crystals,  or  granular;'  and  hornblende  the  greenish-black  and  black  kiud.s,  wliclhur 
in  stout  crystals  or  long  bladed,  columnar,  fibrous,  or  massive  granulai-.  But  no  line  can  be  drawn 
between  them.     Pargasite  occurs  at  Pargas,  Finland,  in  bluish-green  and  grayish-black  crystals. 

Optical  characters  iu  general  the  same  as  for  tremoUle  and  actinolite  (p.  233).  But  in  one  black 
crystal  of  hornblende  (fr.  BiUn  ?)  Descloizeaux  found  one  bisectrix  to  bo  parallel  to  the  piano  «-.', 
and  the  other  normal  to  it.  Again,  in  the  bluish  or  black  pargasite,  froui  Pargas,  tlio  bisj.'ctrix  i3 
inclined  32'  58'  to  a  normal  to  0,  and  108°  to  a  normal  to  i-i ;  and  double  refraction  is  posUne. 
Descloiseaux  observes  that  these  distinctions  are  not  sufficient  to  warrant  the  separation  of  these 

minerals.  -n    •  i        ♦  ♦   i 

(a)  Dtastat'te  is  a  black  hornblende  from  Nordmark  in  Wermland,  stated  by  Breithaupt  to  have 
/A/=  1 20'  20',  and  G.  =  3-08-3'l  1.  {b)  SyntagmatUe  is  the  Vesuvius  black  hornblende,  analyzed 
by  Ilammelsbcrg  (No.  29),  iu  which  he  found  L\  7=1^4^  8',  G.  =  3-2-2.  ^  ,  ,  ,.'  n- 

(c)  According  to  Breithaupt, /A /in  two  hornblendes  from  Greenland  is  123   5y  and  r.4    o 
with  G.  =  3-4t)2  and  3-383;  two  from  Arendal  in  Norway,  124^  and   i24    U  ,  with  U._::v30l  and 
3-229;    one  from   Persberg  in  Sweden,   124^  with  G.  =  3-818;    two   from  Schmalzgrubc,  near 
Marienberg  m  Saxony,  124^  5'  and  124'^  11',  with  G.  =  3-:n3  and  3-2'.t0 ;  one  Irom  KhonsbL-rg  la 
Bohemia,  124°  6',  with  G.=:3-352.         The  preceding  are  of  Breithuupt's  Ampha>olusjerros,i., 
For  a  basaltic  hornblende,  from  Wetterau  or  Bilin  {A.  hasaUicus  Br  )  analyzed  by  BonsUorU  and 


;k  color,  from  Saualpe  in  Carinthia,  analyzed  by  (  lausbruc^  anal  20 
■inthine  W.).  /a/=124-  22',  and  G.  =  308-3  10;  for  one  Irom  I«r 
vith  chondrodite,  etc,  analyzed  by  BonsdorfT  ancl  Gmohn  <  .-l./K.rj/.L^. 


one  of  green  to  greenish-black 
{A,  Carinthinus  Br.,  and  Carinthi 

gas,  occurring  in  limestone  with  chondrodite,  etc,  anaiyzoa  oy  m.ii.>...u...  u.u.  v..... '■'■',, 

ites  Br.,  or  Pargasite),  /a  7=124^  10',  and  G.  =  ;i06-3-o8  ;  for  one  ol  greenish-bl..  ^'-i 

green  color,  from  Kongsberg  in  Norway,  analyzed  by  Kuderuausch  {A.  macro u  ^  ^    ) 

/\/=124'2ti'   andG.  =  3-06-3-08 
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Diastailte  of  Breithaupt  {A.  diastaticus),  in  its  angle  /A  1=  1 20°  20',  if  this  be  not  an  accidental 
irregularity,  diverges  widely  from  true  hornblende.  Breithaupt  has  called  a  velvet-black  horn- 
blende from  l^ordmark  in  Wermland  Hemiprismatischer  A mphibol  {Char.,  135,  1882;  Ilandt.;  ill 
646);  it  is  stated  to  have  /A  7=124°  26',  and  to  be  tridimc,  the  angle  between  the  macrodiago- 
nal  and  the  left  face  of  a  clinodome  bemg  21°  40',  and  that  for  the  right  face  27°  54',  and  the 
cleavages  parallel  to  the  prismatic  planes  /,  /',  unequal.  G.  =  3'16— 3'18,  The  analyses  by 
Bousdorif  and  Hisinger,  Nos.  11,  28,  he  refers  here.  He  has  recently  named  it  Eemiprismatae& 
Wallerianus  or  Wallerian.  Breithaupt  also  observes  that  his  A.  medius  (see  above)  has  unequal 
cleavages,  and  is  probably  related  to  the  wallerianite.  The  grayish  to  colorless  hornblende 
from  Edenville,  called  by  him  Edenite  (see  p.  235),  he  also  refers  to  his  genus  Hemiprismaiites. 

II.  Aluminous  Iron- Lime  Amphibole ;  Noralitb  iJawa.     Color  black. 

i2.  Aluminous  Iron-Manganese  Amphihole ;  Gamsigradite  Breith.  (B.  H.  Ztg..  xx.  51,  1861). 
Color  velvet-black.  G.  =  312.  Named  from  the  locality,  Gamsigrad  in  Servia,  where  it  forma 
with  white  feldspar  a  rock  called  Umazyie. 

Mangan-amphihol  of  Hermann  (Cummingtonite  Eammelsherg,  and  Hermannite  Kenngoit)  is  noth- 
ing but  rhodonite  of  Cummington,  Mass.,  erroneously  analyzed. 

I.  Containing  little  or  no  Alumina. 

1.  TremolHe :  Magnesia-Lime  Am.phfhole.  Analyses  :  1,  2,  Bonsdorff  (Schw.  J.,  xxxi.  414,  xxxv. 
123);  3,  Michaelson  ((Efv.  Ak.  Stockh.,  1803,  196);  4,  Damour  (Ann.  Ch.  Phys.,  III.  xvi.) ;  6, 
Richter  (Pogg.,  Ixxxiv.  353);  6,  Rammelsberg  (Pogg.,  ciii.  295);  7,  Lechartier  (Bull.  Soc.  Ch.,  II. 
iii.  381) ;  8,  9,  Rammelsberg  (1.  c.) ;  10,  Beudant  (Ann.  d.  M.,  II.  v.  307) ;  11,  Rammelsberg  (1.  c.) ; 
12,  id.  (J.  pr.  Ch.,  Ixxxvi.  347). 

2.  Actlnolite:  Magnesia-Lime- Iron  Amphihole.  13,  Bonsdorff  (1.  c.) ;  14,  Seybert  (Am.  J.  Sci.,  vL 
833);  15,  Hunt  (Am.  J.  Sci.,  11.  xii,  213,  Phil.  Mag.,  IV.  i.  322);  16,  Furuhjelm  (Arppe,  Under- 
sokn,  p.  69,  Ramm.  Min.  Ch.,  471);  17,  18,  Rammelsberg  (1.  c.) ;  19,  Richter  (1.  c);  20,  Pipping 
(Berz.  Jahresb.,  xxvii.  252);  21,  v.  Merz  (Viert.  Ges.  Zurich,  1861,  Kenng.,  1860);  22,  Schwalbe 
(lb,  vii.  20,  Kenng.,  1861,  68;  23,  Michaelson  ((Efv.  Ak.  Stockh.,  1863,  199);  24,  Murray  (Ramm. 
2d  Suppl,  60);  25,  Bonsdorff  (1.  c);  26,  Rammelsberg  (1st  Suppl,  73);  27,  Meitzendorf  (Pogg., 
Iii.  626);  28,  Scheerer  (Pogg.,  Ixxxiv.  331);  29,  Richter  (ib.);  30,  Scheerer  (1.  c). 

3.  Aniliolite:  Magnesia- Iron  Amphihole.  31,  Thomson  (Rec.  Gen.  Sci.,  xvii) ;  32,  Beck  (This 
Min.,  1S50,  692);   33,  Lappe  (Pogg.,  xxxv.  486). 

4.  Magnesia- Lime-Manganese  Amphihole.  34,  Igelstrom  ((Efv.  Ak.  Stockh.  1867,  12,  B.  H.  Ztg., 
1867,  21);  35,  Michaelson  (1.  c.) 

5.  Cummlngtoniie :  Iron-Magnesia  Amphihole.     36,  37,  Smith  &  Brush  (Am.  J.  Sci.,  II.  xvi.  48). 

6.  Dannemorite:  Iron- Manganese  Amphihole.  38,  Erdmanu(DannemoraJern-Upsala,  Stockholm, 
1851,  51);   39,  Igelstrom  (B.  H.  Ztg.,  xxvi.  23). 

7.  Griineriie:  Iron  Amphihole.     40,  Griiner  (0.  R,  xxiv.  794). 

8.  Nephrite.  41,  Rammelsberg  (Pogg.,  Ixii.  148);  42,  43,  Schafhautl  (Ann.  Ch.  Pharm.,  xlvi. 
338);  41,  45,  Damour  (Ann.  Ch.  Phys.,  III.  xvi.);  46,  47,  Scheerer  (Pogg.,  Ixxxiv.  379);  48,  49, 
L.  R.  V.  FeUenberg  (Nat.  Ges.  Bern,  1865,  112): 


1.  Tremolite:  MagnesiorLime  Amphilole. 


1.  Wermland,  w. 

2.  Fahlun,  w. 

3.  "      pale  green 

4.  St.  Gothard,  w. 

5.  "  w. 

6.  "  w. 

7.  "  w. 

8.  Sweden,  ywh. 

9.  Maneet8')k,  Gd.,  ywh. 

10.  Cziklowa 

11.  Gouverneur,  N.  Y.,  w. 

12.  Gulsjo 


Si 

69-75 

60-10 
67-32 
58-07 
60-60 
(1)58-55 
(1)59-02 
58-87 
54-71 
59-5 
57  40 
57-62 


^1       Fe      fin      Mg        C 

0-50 

1-00  0-47 

1-18  0-85 

1-82 

0-60 


032 

0-35 

1-77 


1-4 
0-38 


2-81 


—     2-41 


1-36 
0-84 


a        fi 

25-00  14-71  0-10,  F  0-90=100-36  B. 

24-31  12-73  0  15,  F  0-78  =  99  90  B. 

24-70  13-61  0-20,  F  0-35  =  99  30  Mich 

24-46  12-99 =97-34  Damour. 

25-43  11-85  1-20  (&F)=99-S)0  Richter 

26-63  13-90  0-34  (&F)=99-42  Ramm. 

24-07  12-53  1-62  =  100-40  Lechartier. 

28-19  11-00  0-18(&F)=l<to-0lRamra 

23-92  15-06  3-33  (&F)= 99-43  Ramm. 

26  8  12-3 =100  Beudant. 

24-69  13-89  0-40  (&F)= 99-1 2  Ramm 

26-12  14-90  =99-48  Ramm 


BISILICATE8. 


2.  AcTiNOLrrE ;  Magnesia-Lime-Iron  Amphibole. 


8.  Taberg,  glassy 

4.  Concord,  Pa. 

5.  Raphilile 

6.  Degero,  Fiul. 

7.  Zillerthal,  cryst. 

8.  Arendal,  gy.-gn. 

9.  Reicheusteia 

!0.  Helsiugfors,  gy.-gn, 
:].  Ritlelborg 
!2.  Fleschhorn 

3.  OiTijarfvi,  dk.-gn. 

4.  Taborg,      Asbestus 

5.  Tareutaiso         " 

6.  Kymatin  '* 

57.  ZUlerthal  " 

58.  Tyrol  " 

59.  Reichenstein     " 

JO.  Zillerthal,  Rock  Cork 


Si  3tl  fa  Mn  Mg 

59-75  3-95  031  21-10 

56-33  1-67  4-30    2400 

55-30  0-40  G-30  ir.  22-50 


58-25     1-33     6-65 


65-50 
56-77 

58-89 
57-20 
57-25 


0-97 
0-67 
0-20 
0-22 


6-25 
5-88 
3-79 
11-75 
6-67 


1-15 
0-63 


58-18     3-17  11-27    — 

55-01     1-G9     3-46     O'ol     23-85 


20-55 
22-00 
21-48 
23-37 
9-49 
21-81 
lH-57 


59-50 
58-20 
57-98 
65-87 
57-50 
55-85 
57-20 


014 
0-58 


0-56 


8-60 
3-08 
(5-32 
4-31 

3-88 
5-22 


0-21 


1-12 


19-30 
22-10 
22-38 
20-33 
23-09 
23-99 


4-37 22-83 


3.  Antholite;  Magnesia-Iron  Amphibole;  Asbestiform. 


n.  Tyrol,         Asbestus 
J2.  Staten  Id.,       " 
i3.  Koruk  " 


54-92     1-64  12-GO 2G-08 

55  20    11-82    30-73 

58-48 9-22     0-88     31-38 


4.  RiCHTERiTE ;  Magnesia-Lime-Manganese  Amphibole. 


B4.  Paiaberg 

io.  Longban,  FinL 


52-23 


1-35  11-37     21-03 


54-15     0-52     1-77     6*09     20-18 

5.  CuiniiNGTONiTE ;  Iron-Magnesia  Amphibole. 

36.  CummingtOQ  61-09     0-95  32-07     1-50     10-29 

37.  "  50-74     0-89  3314     1-77     10-31 

6.  Dannemorite  ;  Iron-Manganese  Amphibole. 

38.  Danuemora  48-89     1-46  38-21     8-46       2-92 

39.  Brunsjo,  Asbeferrite  46-25    4040 

7.  GrRTJNERiTE;  Iron  AmphiboU. 

40.  CoUobri^res  43*9      1*9     52-2     — 


10-88 


8 

.  Nephbitb, 

41. 

China 

54-68 

42. 

(( 

58-91 

43. 

(t 

58-88 

44. 

a 

58-46 

46. 

(( 

6802 

46. 

(( 

57-28 

47. 

K  Zealand 

67-10 

48. 

tSwis3  Lake-hab. 

(1)  56-83 

49. 

U                         (( 

56-14 

1-32 
1-56 


0-68 
0-72 

0-48 


2-15 
2-43 
2-53 
1-15 
1-12 
1-37 
3-39 
6-70 
4-66 


1-39 

0-82 
0-80 


0-58 
1-13 


1-1 


26-01 

22  42 
22-39 
27-09 
27-19 
25-91 

23  29 
2l)-35 
22-68 
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Ca      n 

14-25  ,  F  1-16  =  100-52  K 

10-67  1-03  =  08  Soybort. 

13-36  0-:;0,   Nn  0-80,    Jv  0  25- 
99-21  Hunt 

12-40  =99-18  Furuhjohu. 

1:^-46  l-29  =  9l»-()(;  Haiiin. 

13-5G  2-2o=l(MJ  .^G  Uatnin. 

9-57  o-G0  =  it'.r89  Richter. 

21-20  =100-95  Pipping. 

12-JO  ,  F<)-S3  =  99-8I  Mira 

11-59  ,  F0-2y=10l-O7   Sell. 

13-GO  1-02,  Fo  U-5..,  NaO-4S,  ^ 
0-:)8  =  100-56  Michaelaoo. 

12-85  =10()-<)5  Murray. 

15-55  0-14,  F  0-6  =  9;t-45  B. 

12  115  =100-21  Ramra. 

17-7fj  =99-:'.9  McitzendorC 

13-42  2-36  =  100-2.)  Scheerer. 

11-66  2-15,  Cu  0  40  Richtor. 

13-39  2-4;i  =  10u-24Sdiccrcr. 


5-28=100-52  Thomson. 

2-25  =  luO  Beck. 

0-04    =10oLappe. 


6-20    ,  Na,  K  8-82  =  10()  I. 

G  06     0-12,  ^'e  2-80   Na  2-77,   R 
6*37  =  99-s3  Michaelson. 


tr.  3-04,  Na  0-75,  K  tr.- 
9;)-G9  S.  tt  B 

ir.  3-04,  Xa  0  54,  Iv  tr.~ 
luu-43  S.  A  B 


0-73    =100-67  Erdmann- 

2-47  =  100  Igclatrum 


0-5     =99-6  Gruner. 


1606  0-68  =  100-97  Ramm. 

12-28  0-25,  K  0S0  =  99-23  a 

1215  0-27,  K  1)80  =  99  74  a 

1206  =  98-76  Damour. 

Il;s2  =  98  15  Damour. 

12  39  2-55  =  100-1 8  S<."hoorer. 

13  48  2  50  =  luO-4S  Schceror. 
13-02  3-18=  lOuOf'.  Foil. 
11-12  3-72  =  99-93  Foil. 


il.  3,  G.=2-99;  anal.  6  and  8,  G.  =  2-93;  anal.  11,  G.  =  3-0;  anal.  12,  G-=3'<^.;3  I  '«"L J"! 
;7;  anal.  18,  (>.  =  302G;  anal   19,  G.  =  3-004;  anaL  2l»,  G.  =  3l6b;  anal  -23,  Q.=8-0I 


In  anal 
G.  =  3()G7 
anal.  41,  G.  =  29G  ;  anal.  44,  45,  G.  =  2-97. 
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OXYGEN   COMPOUNDS. 


n.  Aluminous  Varieties. 


1.  ED15^^TE:  Magnesia-Lime  Amphihole.  Analyses:  1,  Rammelsberg  (Pogg.,  cni.  441);  2 
Cajander  (J.  pr.  Ch.,  xlii.  454);  3,  Rammelsberg  (1.  c.) ;  4,  0.  Gmeliii  (Ak.  H.  Stockh.  1816);  5, 
Bonsdorff  (Schw.  J.,  xxxi.  414,  xxxv.  123);  G,  7,  Rammelsberg  (1.  c);  8,  Bonsdorff  (1.  c). 

2.  Fargasite  and  Hornblende.  9,  T.  S.  Plunt  (Rep.  G.  Can.,  1863,  466);  10,  Bonsdorff  (1.  c); 
11,  12,  Hisinger  (Schw.  J.,  xxxi.  289);  13,  Suckow  (Die  Verwitt,  143);  14,  Delesse  (Ann.  d,  M., 
xvi.  32;^,  1849);  15,  Kudernatscb  (Pogg.,  xxxvii.  585);  16,  Kussin  (Ramm.,  Min.  Ch.,  492):  17, 
Bonsdorff  (1.  c.) ;  18,  Henry  (G.  Rose,  Reise  Ural,  i.  883);  19,  Hisinger  (1.  e.);  20,  Clausbruch 
(Ramm.,  1st  Suppl,  72);  21,  Struve  (Pogg.,  vii.  350);  22,  Rammelsberg  (ib.,  Ixxxiii.  458);  23, 
24,  Waltershauseu  (Vulk.  Gest..  Ill);  25,  Delesse  (Mem.  Soe.  d'emul.  du  Doubs,  1847);  26, 
Sharpies  (Am.  J.  Sci.,  II.  xlii.  27i);  27,  Kudernatsch  (1.  c);  28,  Bonsdorff  (1.  c);  29-35,  Ram- 
melsberg  (Pogg.,  ciii.  444) ;  36,  Delesse  (Ann.  d.  M.,  xvi.  323);  37-40,  Rammelsberg  (1.  c);  41, 
Puzyrevsky  (Jahrb.  Min.,  1856,  352);  42,  Moberg(J.  pr.  Ch.,  xlii.  454);  43,  Waltershausen  (1.  c); 
44,  Hisinger  (1.  c);  45,  DeviUe  (Et.  G.  Teneriffe,  1848). 

3.  Noralite;  Aluminous  Iron-Lime  Amphihole.  46,  47,  Klaproth  (Beitr,,  v.  150);  48,  Ram- 
melsberg (1.  0.,  447) ;  49,  Schultz  (Ramm.  Min.  Ch.,  996). 

4.  Gamsigradite  ;  Aluminous  Iron-Manganese  Amphihole.     50,  Miiller  (B.  H.  Ztg.,  xx.  53). 

5.  Smaragditb.  51,  T.  S.  Hunt  (Am.  J.  Sci.,  II.  xxvii.  348);  52,  Boulanger  (Ann.  d.  M.,  viii. 
159): 


1.  Edenite;  Aluminous  Magnesia-Lime  Amphihole. 

Si        3^1  3Pe  Fe     SCn 

1.  Edenville,  gy.         51-67     5-75  2-86 

2.  Storgord,  Pinl.       39-37  15-37    2-39  

3.  Pargas,  gn.  46*12     7-56    2-27  

4.  "      pale-gn.     51-75  1093    3*97  

5.  "  *'  46-26  11-48    3-48    0  36 

6.  Monroe,  hh.-gy.      45-93  12-37    4-55     ir. 

7.  Saualpe,  bn.           49-33  12*72  1-72  4-63 

8.  Aker,  gy.  47*21  13*94    2*28    0*57 


&g 

Ca 

Na 

K    S 

F 

23-37 

l?/42 

0-75 

0-84  0*46 

=98*1 2  R. 

21-46 

17-61 

—=96-20  C. 

21-22 

13-70 

2-48 

1-29  1-10 

2-76  =  98-60  R. 

1897 

10-04 

1-83 



=97-49  G. 

19-03 

13-96 

0-61 

0-43  = 

2 -86,        gangue 
98-47  Bonsdorff. 

21-12 

12-22 

2-24 

098  0-59 

=1{j0  34-R. 

17-14 

991 

2-25 

0-63  0-29 

0-21=99-13  R. 

21-86 

12-73 

0-44 

0-9  =99-93  B. 

2.  Pargasite  and  Hornblende  ;  Aluminous  Magnesia-Lime-Iron  Amphihole. 
a.  Containing  not  over  10  p.  c.  of  oxyd  of  iron. 


9.  Madawaska  R.  55-05     4*50 

10.  Pargas  45-69  12*18 

11.  "  41-50  15*75 

12.  Lindbo  45*37  13-82 

13.  FiUefjoId,  Norw.  45-37  14-81 

14.  Th'Ilot,  gn.  60*04     8*95 

15.  ITJenrudgrube  49*07     9-24 


5-86 
7-32 
7-75 
7-74 
8*74 
9-59 

9-77 


0-22 
0-25 
1-50 
1-50 
0-20 


20-95 
18-79 
19-40 
16-34 
14-33 
18-02 


13-44 
13-83 
14-09 
13-92 
1491 
11-48 


0  36 

0-50 

0-22 

0-81  0  08  0-69 


20-29  10-33    


=100-14H. 

1-42  =  99-45  B. 

.—  97-24  H. 

=98-91  H. 

=99-66  S. 

,  ^^^  0-24=:^ 

100  Delesse. 
=98-70  K. 


b.  Containing  over  10  p.  c.  of  oxyd  of  iron  and  under  20  p.  c. 


16.  Zsidovacz 

17.  Wetterau 

18.  Kaltajuva 

19.  Slatmyran 

20.  Cariuthia 

21.  Bilin,  Bohem. 

22.  Hjirtlingen 


23. 
24. 
25. 
26. 
27. 


Etna 

Scrvance 
Birmingham,  Pa. 


46*01 
42*24 
46*18 
47*62 
46-03 
40*08 
42-52 

39-75 
40*91 
47-40 

47*77 


10-49 
13-92 
1L*34 

7*38 

8-37 

17-59 

11*00 

16-29 

13-68 

7-16 

7-69 


La  Prese  (Bormio)45  31  11-88    — 


10-03 
14-59 
16-16 
15-78 
17-44 
12-32 
16-59 

14-40 
17-49 
15-40 
15-41 
15-93 


3*46 
0-33 

0-32 


1*06 
tr. 

0-26 


15  09 
13-74 
17-55 
14-81 
18-48 
13-50 
13-45 

13-01 
13-19 
15-27 
15-28 
14-28 


13-80 
12-24 
9*87 
12-69 
10-23 
11-01 
12-25 

12-99 
13-44 
10-83 
13-16 
10-49 


0-89  0-18 
1-71  1-92 


2*95 


£8.  Nordmark,  Werm.48-83    7-48 


18-75    1*15  13-61  10-16 


=98  88  K 

=97-06  B. 

=1<  10-10  H. 

=98-60  H. 

=100-55  0 

1-04=98-57  S. 

,    Ti    101=: 

100  45  Ramm. 

=97  62  W 

=99-56  W 

=100  Del. 

=99-57  Sh. 

,    ti  0-66  = 

98-55  Kudernatsch 
0-50  0  41  =  100  89  B 


018 


1-02 
0-85 
1-00 


!9.  Vesuvius 

.0.  HarMingen 

;1,  Ceruosin 

12.  Hounef 

»3.  Steuzelbcrg 

)4.  Bosgolovsk 

}5.  Parkas 


BISILICATES.  23t 

8i        Xl      3?e      fe     Mn      Mg  Ca      Na     K      tl      F 

39-92  U-10     6-00  1103    0-30  10-72   12-62    .'55  337  037 =98-78  11 

42-52   11-00     8-30    9-12 1345   12-25   1-71    1-92 ,  ti    ln|  = 

.„..,.„,      ^„,     ^  ,„  lo'l-28  Ranim 

40-6o   14-31     5-81    7-18  14-06   12-55  1-G4  1-54  020 ,  ti    0  Hozr 

4101   13-04     5-38  10-75  1348  9-31   120   179  079    — ,  ti    1-.V3  = 

39-62  14-92  10-28    7-67    0-24  11  32  12-65   1-12  218  0-48    — -,  ti  0  1^  = 

J .  ^.     ^  „  9y-(I7  Ramm. 

44-24     8-8o     513  11-80 13-46  10-82  2-08  024  039  0-26  =  98-''7  R. 

41-26  11-92  4-83    992     tr.     1349  11-95  1-44  2-7u  052   1-70  =  9973  R. 


c  Containing  over  20  p.  c.  of  oxyds  of  iron  and  manganese  united. 


J6.  Faymont 

57.  Arcndal 

X8.  PhUipstadt 

59.  Fredericksviirn 

40.  "        A 


41-99  11-66 22  22 12-59     955       1-02        147 

43-18  1001     6-97  14-48    0*29     948  11-20  216  130  037 

87-84  12-05     4-37  12-38    0-68   12-16   14-01   0-75  263  0-SO 

40-00  8-00  10-10  11-04    1-03  11-51    10-26  272  253  0-60 

40-00  7-37  10-45  13-38    1-85     751   11-28       5  25        054   , 


il.  Nor.vay                  37-34  12-66  10-24    9-02 

42.  Kimito,  Finl.          43-23  11-73  2(5-81 

43.  Etna,  V.  di  Bove  4384  927 21-79 

44.  Garpenberg            63-o0  440  22*52 

45.  Teneriffe                46-23  925  29  34 


0-75  10-35  11-43  4-18  211   1-85 

1-61     7-04  9-72 

11-70  1205 0-84 

0-35  11-35  4-G5    0  00 

5-06  937 


-  =  100  D. 
-=94  44  R. 
-=97-67  R. 
-,   ti   0  80  = 
9S-59  R 
,  Ti   1-07  = 
98-70  Ramm. 
— =99-93  P. 
—=100-14  .\L 

—  =  99-49  W. 

—  =  9710  IL 
— =99  25  D. 


3.  NoRALiTE ;  Aluminous  Iron-Lime  Ampkibole. 

46.  Nora,  Westm'nl'd  42-00  12-00 3000    0-25 

47.  Fulda,  Hesse        47-00  26-00 15-00 

48.  Brevig  42-27     6-31    6-62  21-72    1-13 


49.  Huttenthal 


46-13   14-96    2-95  21-37  — 


2-25  11-00    tr.    0-75   =98-25  K. 

2-00     8-00    0-5      =98  00K. 

3-62     9-68  314  265  0-48    ,  ti   1  01  = 

98-63  Ramm. 
1-79  10-04  0-87  0-18  1-12 =9941  a 


4.  Gamsigradite  ;  Aluminous  Iron-Manganese  Ampkibole. 
60.  Gamslgrad  46-58  13-63    12-29    600    844    883  3-17  100   


-=99-94  M. 


5.  Smaeagdite. 

61.  Alps,  pale  gn. 

62.  Corsica 


54-30     4-54    3-87  19-01   1372  2-80    0-30 ,  Ni  (r.,  Pi 

0-61  =  9915  Ilnut. 

40-80  12-60    3-20    1*40  1120  23-00 52      ,  f'r  2  00  = 

99-40  Boulansrcr. 


In  anal.  1,  G.  =  3059;  anaL  3,  G.  =  3-104;  anal.  6,  G.  =  3-123;  anal.  7,  G.=3-102,  /a  7=124* 
8'— 124'  12'  ;  anal.  8,  called  grammatite;  anal.  9,  G.=3-(i54,  High  Falls  of  the  ^fadtlwaska,  C«n.; 
nnal.  14,  G.=3-059;  15,  from  near  Kongsberg,  anal.  16,  G.  =  3-136;  anal.  21,  in  basalt;  22,  in 
trachyte;  anal.  26,  G.  =  3-114,  in  syenite;  anal.  29,  G.  =  3-2.S2,  in  a  block  from  Somma;  anal.  Sm, 
G.  =  3-270,  in  basaltic  tufa;  anal.  31,  G.  =  3-225,  in  basaltic  wacke ;  anal.  32,  G.  =  3-277;  anal.  33, 
G.  =  3-266,  in  trachyte;  anaL  34,  G.  =  3-214;  anal.  35,  G.  =  3-215;  36,  in  diorite;  anoL  .s7,  G.=: 
3-276;  anaL  38,  G.  =  3-378;  anal.  39,40,  G.  =  3-2S7, /a/=124°  7',  iu  zircon-syenite;  anul.  41, 
G.  =  3-28,  in  zircon-syenite ;  anaL  48,  G.  =  3-428,  often  called  ^girine;  anal.  41».  G.  =  3  iTt,  with 
magnetite;  anaL  51,  from  euphotide  of  Alps;  anal.  52,  from  euphotide  of  Fiumalto,  Corsica, 
G.  =  3-10. 

In  the  Vesuvius  amphibole  {syntagmatite  Breith.)  Mitschorlich  found  Fe  9-96  and  I-o  U)3<>; 
n  the  Hiirtlingen,  respectively,  6-63  and  6-45  ;  in  the  Wulsberg  U'lb  and  259;  iu  tlio  Arendal, 
5-69  and  14-65.  n. 

The  smaragdite  of  Corsica  afforded  Vauquclin^  iu  an  imperfect  analysis  (Beud.  Min.,  IL  134),  ^ 
600,  Xl  21-0,  Mg  6-0,  Ca  13-0,  oiyd  of  irou  5-5,  t'r  75,  Cu  1*5  =  104-5 
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OXYGEN   COMPOUNDS. 


0 

-14 

-1-2 

-\-i 

2    i 

i-i 

i-6 

i'2 

i-l 

i-i 

1-i 

2-i 

2-2 

\-i 

1-2 

An  acUnolite  rock  from  St.  Frauds,  Canada,  afforded  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  466)  S'. 

52-30,  ^1  1*30,  Mg  21-50,  Ca  15-00,  Fe  6-75,  Ni  ir.,  ign.  3-l0  =  99-95.  ! 

The  Byssolih  of  Saussure,  Dauphiuy,  as  aualrzed  by  Vauquelin  and  Macquart  (J.  See.  Philom.,. 

No.  54),  afforded  Si  47,  ffe  20,  ®n  10*0,  Mg  i)-3,  Ca  11-3  =  95-6.     Occurs  with  a  black  oxyd  of  [ 

manganese. 

The  analysis  by  Thomson  (Ann.  Lye.  N".  H.  K  York,  iii.  50),  referred  by  Shepard  to  boUoniie,  is-s 
Bhown  by  B.  Silliman,  Jr.  (Am.  J.  Sci.,  II.  viii.  391),  to  pertain  probably  to  an  actinolile  from 
Bolton. 

The  fluorine  in  many  hornblendes  is  supposed  to  exist  as  fluorid  of  calcium,  and  this  ingredient^, 
according  to  Bonsdorff,  may  constitute  1  part  in  5  of  the  mineral. 

Pyr.,  etc. — The  observatious  under  pyroxene  apply  also  to  this  species,  it  being  impossible  to  i 
distinguish  the  varieties  by  blowpipe  characters  alone. 

Isomorphous  and  Dimorphous  relations  to  Pyroxene.  — The  analogy  in  composition  between  pyr- 
oxene and  hornblende  has  been  abundantly  illustrated.     They  have  the  same  general  formula ; ; 
and  under  this  formula  there  is  but  one  difference  of  any  importance,  viz.,  that  lime  is  a  prominent 
ingredient  in  all  the  varieties  of  pyroxene,  while  it  is  wanting,  or  nearly  so,  in  some  of  those  of  " 
hornblende. 

The  analogy  between  the  two  species  in  crystallization,  or  their  essential  isomorphism,  was.) 
pointed  out  by  G.  Rose  in  1831,  who  showed  that  the  forms  of  both  were  referrible  to  one  and ' 

the  same  fundamental  form.    The  prism  /of  hornblende  corresponds^! 
in  angle  to  i-2  of  pyroxene ;  that  is,  if  the  horizontal  axes  of  the  ) 
latter  species  be  6 :  c,  those  of  the  former  will  be  & :  2c.     Calculating^ 
from  the  angle  /A  /in  pyroxene,  87°  5',  the  angle  en  i-2  is  precisely 
124"  30',  or  the  angle  I A  I  in.  hornblende.     The  annexed  table  ex- 
hibits the  symbols  of  the  planes  in  hornblende  as  they  would  be  ou  i 
the  augite  type. 

But  while  thus  isomorphous  in  axial  relations  or  form,  they  are 
also  dimorphous.  For  (1)  the  cleavage  in  pyroxene  is  parallel  to  tha  i 
prism  of  87°  5',  and  in  hornblende  to  that  of  124|°.  (2)  The  occur- 
ring secondary  planes  of  the  latter  are  in  general  diverse  from  those 
of  the  former,  so  that  the  crystals  differ  strikinglj'-  in  habit  or  system 
of  raodilications.  Moreover,  in  pyroxene  columnar  and  fine  fibrous 
forms  are  uncommon  ;  in  hornblende,  exceedingly  common.  (3)  The 
several  chemical  compounds  under  pyroxene  have  one-tenth  higher 
specific  gravity  than  the  corresponding  ones  under  hornblende ;  that 
is,  a  compound  (as,  for  example,  (-|-  Ca  +  ^  ^g)^  Si^)  having  G.  =  3-28 
under  the  former,  has  approximately,  G.  =  2-95  under  the  latter. 

Again,  twins  occur  composed  part  of  amphibole  and  part  of  pyr- 
oxene,  a  fact  bearing  on  the  isomorphism  and  dimorphism  of  the 
species. 

Obs. — Amphibole  occurs  in  many  crystalline  limestones,  and  metamorphic  granitic  and  schis- 
tose rocks,  and  sparingly  in  serpentine,  and  volcanic  or  igneous  rocks.     Tremolite,  the  magnesia- 
lime  variety,  is  especially  common  in  limestones,  particularly  magnesian  or  dolomitic;  actinohte,  ^ 
the  magnesia-lime-iron  variety,  in  steatitic  rocks ;  and  brown,  dark-green,  and  black  hornblende, 
in  chlorite  schist,  mica  schist,  gneiss,  and  in  various  other  rocks  of  which  it  forms  a  constituent  , 
part.     Asbestus  is  often  found  in  connection  with  serpentine. 

Hornblende-rock^  or  amphibolyte^  consists  of  massive  hornblende  of  a  dark  greenish-black  or  blacK 
color,  and  has  a  granular  texture.     Occasionally  the  green  hornblende,  or  actinolite,  occurs  iu  j 
rock-masses,  as  at  St.  Francis,  in  Canada. 

Hornblende-schist  has  the  same  composition  as  amphibolyte,  but  is  schistose  or  slaty  in  struc* 
ture.  It  often  contains  a  little  feldspar.  In  some  varieties  of  it  the  hornblende  is  in  part  in 
minute  needles. 

Diabase  is  a  fine-grained,  compact  hornblende-rock,  tough  and  heavy. 

Aphanyie  (or  corneine)  is  like  diabase,  but  is  without  distinct  grains  (whence  the  name,  from 
d^tii'^c,  unmanifest),  and  breaks  with  a  smooth  flint-like  fracture. 

Syenite  is  a  granite-like  rock,  containing  hornblende  along  with  quartz  and  orthoclase  feldspar. 
Bioryte  is  a  similar  rock,  grayish-white  to  nearly  black  in  color,  consisting  of  hornblende  and 
albite.  Hornblendic  or  syenitic  gneiss  has  the  same  constitution  as  syenite,  but  differs  in  having  a 
gneissoid  or  semischistose  structure. 

Hornblendic  granite  contains  hornblende  in  addition  to  the  ordinary  constituents  of  granite, 
quartz,  feldspar,  and  mica.  Gneiss  and  mica  schist  are  often  hornblendic  in  the  same  way.  The 
hornblende  in  mica  schist  is  usually  in  prisms,  either  stout  or  acicular,  which  sometimes  are 
aggregated  in  sheaf-like  tufts.     The  fasciculite  of  Hitchcock  is  merely  this  tufted  hornblende. 

The  dark-green  antique  porphyry  contains  hornblende  in  its  compact,  diabase-like  maes,  and  ia 
therefore  called  diabase-porphyry.     G.  =  2  -9  —  3 -0. 
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Hornblende  is  often  disseminated  in  black  prismatic  crystals  llirough  trachyte,  and  also  through 
other  igneous  rocks,  especially  the  feldspathic  kinds. 

Euphotide  consists  of  a  whitish  or  greenish  compact  base  of  varying  constitution,  with  imbedded 
smaragdite.  The  euphotide  of  Corsica  has  been  called  corsibjte  (p.  23:»).  The  saussuriU,  as  shown 
by  Hunt  (Am.  J.  Sci.,  xxviii.  386),  is  either  compact  lime-ejndote,  as  tliat  of  the  Alps,  compact 
meionite,  as  that  of  Mt.  Gouevre,  or  compact /cW-s^^ar ;  these  different  kinds  being  distinguisliablo 
by  their  specific  gravity. 

The  compact  tremohte  called  nephrite  is  found  in  taleose  rock  or  schist,  and  granular  limeatono 

Aussig  and  TepUtz  in  Bohemia,  Tunaberg  in  Sweden,  and  Pargas  in  Finland,  aflbrd  tine  8i>cci- 
mens  of  the  dark-colored  hornblendes.  Actinolite  occurs  at  Saltzburg  and  CJroinor  in  the  Zillertlial ; 
tremohte  at  St.  Gothard,  in  granular  limestone  or  dolomite,  the  Tyrol,  the  Bannat,  Gul.sjo  in  Sweden, 
etc.  Galamite  occurs  at  Normarkeu  in  Sweden,  in  prisms  in  serpentine.  Asbestos  is  found  in 
Savoy,  Saltzburg,  the  Tyrol ;  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that  Dolomieu 
employed  it  in  packing  his  minerals.  Rock  cork  is  obtained  in  Saxony,  Portsoy,  and  Lcadhilla. 
where  also  mountain  leather  occurs.  Oisans,  in  France,  affords  a  variety  of  amianthus,  composed 
of  fibres  having  some  degree  of  elasticity  ;  it  is  the  amianthoide  of  llauy. 

In  the  United  States,  in  Maine,  black  crystals  occur  at  Thomaston,  at  Moultenboro  m  syenite ; 
pargasite  at  Phipsburg  and  Parsonsfield  ;  radiated  or  asbestiform  actinolite  at  Unity;  tromolitoat 
Thomaston  and  Raymond.  In  N.  Hamp.,  black  crystals  at  Franconia.  In  Vermorit,  glassy  and  ra- 
diated actinolite  in  the  steatite  quarries  of  Windham,  Readsboro',  and  New  Fane.  In  Mcuis.,  wliite 
crystals  at  Lee  (1^  m.  S.W.  of  the  meeting-house),  and  at  Newberg;  glassy  and  radiated  actinolite 
at  Middlefield  and  Blanford;  radiated  actinolite  at  Carlisle,  Pelham,  Windsor,  Lee,  and  (Ireat  Bar- 
rington;  black  crystals  at  Chester;  asbestus  at  Brighton,  Sheffield,  Pelham,  Newbury,  Uedham; 
curamingtonite  at  Cumraington  and  Plaiuficld.  In  Conn.,  in  large  flattened  white  crystals  and  in 
bladed  and  fibrous  forms  (tremolite)  in  dolomite,  Canaan,  between  the  Falls  and  the  post-office, 
and  also  at  other  places  in  Litchfield  Co.;  asbestus  at  West  Farms,  Winchester,  and  Wilton,  and 
with  mountain  leather  formerly  at  the  Milford  serpentine  quarries.  In  X.  York,  in  goml  black 
crystals  at  Willsboro',  presenting  interesting  forms ;  also  near  the  bridge  at  Potsdam,  St 
Lawrence  Co.;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co.  (f.  229);  dark  green 
crystals  near  Two  Ponds,  and  also  I  m.  N.,  2^  m.  N.,  and  1  m.  S.,  of  Edenville,  together 
with  gray  or  hair-brown  crystals  and  tremolite,  sphene,  and  chondrodite,  in  granular  Ume.stoue ; 
of  various  forms  and  colors,  and  often  in  large  and  perfect  crystals,  near  Amity;  in  dark 
green  crystals,  with  ilmeuite,  at  the  Stirling  mines,  Orange  Co.;  in  short  green  crystals  at 
Gouverneur,  sometimes  2  or  3  in.  in  diameter,  along  with  apatite ;  in  Rossie,  2  m.  N.  of  Oxlx)w, 
the  variety  pargasite  in  neat  bright  green  crystals  ;  glassy  and  radiated  actinolite  near  a  liaiulet 
called  Pecksville,  in  Fishkill;  radiated  at  Brown's  serpentine  quarry,  3  m.  N.W.  of  CarineL  Putnam 
Co. ;  in  large  white  crystals  at  Diana,  Lewis  Co. ;  radiated  and  bladed  tremolite  at  Dover,  Kings- 
bridge,  the  Eastchester  quarries,  Hastings,  and  near  Yonkers,  in  Westchester  Co.  :^  at  Knapp's 
quarry,  Patterson,  in  Putnam  Co.,  and  on  the  banks  of  Yellow  lake  and  elsewhere  in  St.  Lawrence 
Co. ;  asbestus,  near  Greenwood  Furnace;  Rogers's  fann  in  Patterson;  Colton  rock  and  Hustias 
farm  in  Phillipstown,  Putnam  Co. ;  near  the  Quarantine  in  Richmond  Co.,  where  the  fibres  are  two 
to  three  feet  long.  In  N.  Jersey,  tremohte  or  gray  amphibole  in  good  crystals  at  Bryain,  and  other 
varieties  of  the  species  at  Franldin  and  Newton;  radiated  actinolite  at  Franklin;  tremohte  at 
FrankUn;  asbestus  and  mountain  leather  at  Brunswick.  In  Penn.,  actinolite  in  Providence,  at 
Mineral  Hill,  in  Delaware  Co. ;  at  UnionviUe ;  at  Keunctt,  Chester  Co.,  often  in  hue  crystals ; 
tremolite  with  asbestus  at  Chestnut  HUl  near  the  Wissahiccon,  near  Phl!udelphu^  at  Lonaon 
Grove,  Chester  Co. ;  nephrite  at  Easton.  In  Maryland,  actinolite  and  asbestus  at  the  Bare  iiiiia 
in  serpentine  ;  asbestus  at  Cooptown.  In  Virginia,  actinohte  at  Willis's  Mt.,  m  Buckmgham  U). ; 
asbestus  at' Barnet's  Mills,  Fauquier  Co.  «»  r^^na 

Alt.— The  alterations  of  amphibole  are  similar  to  those  of  pyroxene  (see  page  220).  iho  nhroua 
and  diallage-like  varieties  are  especially  liable  to  take  up  water,  owing  to  the  tincly  or  tniniy 
divided  state  of  the  mineral.  Talc,  steatite,  serpentine,  chlorite,  biotite,  pimte,  chabasite,  limoniie, 
magnetite,  iron  ochre,  are  among  the  reported  results  of  alteration. 

At  Ilmenau,  a  magnesia-mica,  a  chlorite,  and  also  (as  an  after  product  from  the  chlorite)  ron- 
ochre,  occur  as  pseudomorphs  after  hornblende  (v.  Fritsch,  ZS.  Geol.  Ges.,  in.  101)  ^.ry^ 
and  perhaps  rosite,  as  suggested  to  the  author  by  L.  Saemann  (4th  edit.,  p.  287 ),  may  no  aiu  reu 
pargasite.  Genth  describes  the  asbestiform  or  fibrous  serpentine  of  lexas  and  P^^^^'^  ^'"^  ^f- 
Sid  the  haltimorite  as  altered  asbestus,  and  a  chrysolite  of  Delaware  Co.,  Pa,  as  altered  actmolito 
(Am.  J.  Sci.,  II.  xxxiii.  203). 

2, 

307) 

(Ramm.  Min.  Ch.,  499);  9,  Madrell  (Pogg, 

S.  Hunt  (Phil.  Mag.,  IV.,  ii.  65,  and  Rep.  G.  Can.  1863,  191); 

16 
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1.  Ilyd,  anihophylliie,  K.Y. 
2  u  ii 

3.  "  " 

4.  Warwick 

5.  " 

6.  Fillefjeld,  Nor. 

7.  Vosges 

8.  Siebengebirge 

9.  Wolfsberg 

10.  CataiKjaro 

11.  Loganiie 


OXYGEN    COMPOUNDS. 


Si 

f  58-33 
54-98 
46-43 
35-00 
34-66 
40-3  2 
43-64 
34-8'7 
44-03 
4608 
33-28 


^1 

tr, 

1-56 

32-33 
25-33 
17-49 
12-50 
10-73 
14-31 
11-81 
13-30 


Fe 

8-76 

J'e  9-83 

9-38 


iiLn 

1-20 
1-38 


3Pe  18-26 

5-19 

^e  20-48 

3Pe  25-55 

1410 

3Pe  1-92 


2-14 
0-93 


Mg 
2934 
13-38 
28-80 
20-70 
25-22 

923 
17-74 

4-90 

2-33 
10-72 
35-50 


Oa    Na       fl 

0-88     2-26,  K  <r. =99-57  S.&B 

11-45,  K  6-80=99-20  T. 

5-06    8-58  =  99 -63  Joy. 

10  80    =  98-83  Beck. 

5-09 9-09  =  99-39  Beck. 

5-37 8-00=100-81  Suckow 

9-10    10-90  =  100  Delesse. 

4-78  3-63  20-24=  H)0  Wiehage.     , 
10-08    3-44=99-74  MadreU. 

874  0-93     303, 3Pe  1-77  =  98-88  8. 

16-00  =  100  T.  S.  Hunt. 


Anal.  4,  5,  crystals  having  the  angles  of  hornblende,  steatitic  in  feel  and  hardness;  6,  clay-like; 
7,  from  a  micaceous  porphyry  at  Traits-de-Roche,  small  prisms ;  8.  from  trachyte  at  Margaretten- 
kreuz;  9,  large  crystals,  G.  =  2-94,  from  Wolfsberg,  near  Cernosin  in  Bohemia;  10,  soft  greenish- 
brown  crystals;  11,  associated  with  pale-green  serpentine,  phlogopite,  and  apatite,  in  Laurentian 
crystalline  limestone,  and  having  the  form  and  cleavage  of  hornblende,  though  edges  rounded ;  JaI 
about  124°. 

The  hydrous  anihophyUiie  of  New  York  Island  occurs  in  place  near  the  corner  of  59th  street  and 
1 0th  avenue,  and  also  in  many  places  in  boulders.  The  variations  in  the  analyses,  as  well  as  in- 
the  aspect  of  the  material,  show  that  it  is  a  result  of  the  alteration  of  an  asbestiform  tremolite. 

247  A.  Waldheimitb.  (Amphibol  iihnliches  Min.  von  Waldheim  A.  Knop,  Ann.  Ch.  Pharm., 
ex.  363,  1859;  Waldheimit  Bamm.,  Min.  Ch.,  780,  1860.)  An  amphibole-like  mineral,  which 
contains  much  soda^  and  is  peculiar  also  in  its  excess  of  silica,  both  suggesting  that  it  may  be 
araphibole  altered  by  the  alkaline  process.  It  occurs  in  veins  an  inch  thick,  and  resembles  actin- 
elite.  H.  =  5;  Gr.  =  2-957;  color  leek-green;  translucent.  Composition,  according  to  Knop  and 
Hoffmann,  the  silica  in  each  being  a  mean  of  two  determinations  (Ann.  Ch,  Pharm.,  ex.  363): 


Si 

Xl 

Fe 

iln 

ilLg 

Ca 

Na 

58-71 

1-52 

5-65 

0-25 

10-01 

11-53 

12-38  =  100-05  Knop. 

58-45 

1-92 

5-53 

0-51 

11-12 

10-28 

12-61  =  100-42  Hoffmann 

58-45 

1-74 

5-79 

0-32 

10-83 

10-76 

12-93  =  101-12  Hoffmann. 

It  lost  0-5  p.  c.  by  ignition.     The  oxygen  ratio  for  11,  ^,  Si  is  11-84  :  0-80  :  31-24. 

From  serpentine  at  Waldheim  in  Saxony.  The  large  amount  of  soda  present  suggests  a  rela- 
tion to  arfvedsonite.  It  is  to  be  observed  that  the  excess  of  silica  occurs  along  with  an  unusual 
proportion  of  alkali. 

247B.  KOKSCHAROFFITE.  (Kokscharowit  K  NordensTciold,  Bull.  Soc.  Nat.  Moscow,  xxx.  223, 
1857.)  Like  tremolite  in  appearance.  /A /=124°  — 124°  5',  Kokscharof.  In  aggregations  of 
prisms,  with  acute  edges  replaced.  Cleavage:  ij  two,  equal,  very  distinct.  H.  =  5  —  5-5.  G.=r 
2-97.  Lustre  subadamantine  to  vitreous.  Colorless,  dirty-white;  brown  to  dark -brown  from  i 
impurity.     Subtranslucent.     Fracture  splintery. 

An  analysis  by  Hermann  (J.  pr.  Ch.,  Ixxxviii.  197)  afforded: 


Si 

^1 

Fe 

ilg 

Ca 

Na 

& 

ign. 

45-99 

18-20 

2-40 

16-45 

12-78 

1-53 

1-06 

0-60=99-01 

Giving  the  0.  ratio  for  R,  fi.  Si  11-19  :  8-50  :  2462 ;  or,  for  R+K,  Si  19-69  :  24-52  =  1  :  1-25;  for 
K  :  Ji  +  Si  11-19  :  33-02.     It  appears  to  be,  like  edenite,  a  magnesia-lime  amphibole,  but  with  a 
very  large  proportion  of  alumina  j  and,  moreover,  part  of  the  alumina  must  be  basic  if  it  comes  i 
under  the  usual  amphibole  formula. 

lu  a  closed  tube  only  traces  of  water.    B.B.  in  the  forceps  fuses  easily  to  a  white  translucent ; 
pearl,  coloring  the  flame  yellow ;  with  borax  a  clear  colorless  glass. 

Occurs  associated  with  lapis-lazuli  near  L.  Baikal,  in  Siberia.  Named  after  the  Russian  miner- 
alogist, Kokscharof. 

247  C.  ScHEFFERiTE  Breith,  (B,  H.  Ztg.,  xxiv.  429).  Breithaupt  has  referred  to  schefferite  of 
Michaelson  a  mineral  of  the  same  locality — Longban,  with  rhodonite — which  differs  from  it 
widely  in  composition,  if  the  analyses  may  be  trusted.  Moreover,  it  occurs  in  crystals,  while 
the  true  schefferite  is  known  only  massive.     The  following  are  its  characters : 

Monocliuic;  /A  7=120°  45' ;  basal  plane  (x)  on  i-i=\41°  30',  or  32^°  to  the  axis.  The  crysta. 
has  the  planes  I,  i-i,  i-i,  the  basal  plane  referred  to,  and  a  hemidome  on  the  acute  angle  in  front. 
Cleavage :  rather  distinct  in  one  direction,  perhaps  also  parallel  to  x.  Mostly  massive,  fine  granu- 
lar. H.  =  5 — 5-5.  G.  =  3-433 — 3-436.  Lustre  vitreous.  Color  chestnut  to  clove  and  reddish' 
brown.     Streak  pale  yellowish-gray.     Subtranslucent  to  opaque. 
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Composition  according  to  Dr.  "Winkler  (1,  c.) : 

Si  3^1  Fe  i/La  Ni  Ag         Ca  fe 

49-50         1-42         25-43         6-78         0-20         4  27         775         o-19 

The  iron  was  ascertained  to  be  all  sesquioxyd.     The  analysis  afforded  also  3  08  Ca  C  and  0-01 
Mn  0.    It  requires  further  study.  * 

248.  ARFVEDSONITE.    5rooA^,  Ann.  Phil,  v.  381,  1823.    Arfwedsonit    Soda-hornblenao. 

Probably  monoclinic.  /A  7=123°  55',  Brooke;  128°  50',  v.  K<»bell ; 
123°  30',  Breithaupt;  about  124°  40',  Brevig  mineral,  Descloizeuiix! 
Cleavage  :  perfect  parallel  to  7;  imperfect  to  i-l.     Also  cleavable  m{L-^.sivo. 

II.  =  6.  G.  =  3-44,  Brooke  ;  3-329-3-340,  Breitliaupt;  3-589,  Rainmels- 
berg.  Lustre  vitreous.  Color  pure  black ;  in  thin  scales,  deep  green, 
Greenland,  or  brown,  Brevig.  Streak  grayish-green.  Opaque  except  in 
very  thin  splinters.     Fracture  imperfectly  conchoidal. 

Comp.— 2R'Si'+3¥'eSi',  Ramm.,  =(|R»  +  |1Pe)Si',  which,  making  ft=i^e  +  iNX  =  Silica 
60-5,  sesquioxyd  of  iron  26-9,  protoxyd  of  iron  121,  soda  10-5  — 100.  3  U' Si' +  2  Pe  Si*,  v.  Kobcll, 
=(|R'  +  f  ^)  Si'.  Analyses :  1,  Thomson  (Min.,  i.  483) ;  2,  v.  Kobell  (J.  pr.  Ch.,  liii.  X,  and  xcL 
449) ;  3,  Rammelsberg  (Fogg.,  ciiL  292,  306) ;  4,  Plantamour  (J.  pr.  Ch.,  xxiv.  300) : 

Si        3^1        3Pe        fe       Mn      Mg     Ca        Na        ]6:       CI       ign. 

1.  Greenland  50-51     2-49     35-14      7-46     1-56     0-96  =  98-12  T. 

2.  "  49-27     2-00     14*58     23*00     0-62     0-42     ISO       8-00       ir.      024 =98-17  K. 

3.  "  51-22      tr.       23-75       780     1-12     0-90     2-o8     1058     0-68      0-l«i  =  98-2y  R. 

4.  Brevig         46'57     3*41      24-38     2-07     5-88     5-91       7-79     2-96,  Ti  202-1  Ou-99  PL 

In  the  above  analyses  the  degree  of  oxydation  of  the  iron  was  determined  only  in  those  by  Ram- 
melsberg and  V.  Kobell.  A.  Mitscherlich  has  obtained  (J.  pr.  Ch.,  Ixxxvi.  11)  for  the  Greenland 
A.,3Pe  '25-37,  Fe  593. 

Pyr.,  etc. — B.B.  fuses  at  2  with  intumescence  to  a  black  magnetic  globule ;  colors  the  Harae  yel- 
low (soda) ;  with  the  fluxes  gives  reactions  for  iron  and  manganese.     Not  acted  upon  by  acids. 

Obs. — Occurs  in  black  hornblende-hke  crystals  at  Kangordluarsuk  in  Greenland,  with  so<^lalito, 
eudialyte,  and  feldspar ;  also  in  zircon-syenite  in  Norway,  at  Brevig.  and  in  beds  of  magnetite 
at  Arendal.  Reported  also  from  Horberigberg,  near  Oberbergen,  with  ittnerito  and  ilmunite. 
The  Brevig  mineral,  analyzed  by  Plantamour,  has  been  referred  to  csgirine.  The  angle  given  de- 
termines its  relation  to  the  amphibole  sub-group. 

249.  CROCIDOLITE.  Blau-Eisenstein  (fr.  S.  Africa)  Klapr.,  Mag.  BerL  Ges.  N.  Fr.,  v.  72, 
1811,  Beitr.,  vL  237,  1815.  Krokydolith  Ilausm.,  GeL  Anz.  Gutt.,  1585,  1831.  Blue 
Asbestus. 

Fibrous,  asbestus-like ;  fibres  long  but  delicate,  and  easily  separable. 
A^lso  massive  or  earthy. 

H.=:4:.  G.  =  3-2— 3-265.  Lustre  silky.  Color  and  streak lavcndcr-bluc 
or  leek-green.     Opaque.     Fibres  somewhat  elastic. 

Comp.— The  analyses  by  Stromeyer  aflTord  nearly  ft'  Si»  +  2 1"! ;  but  the  degree  of  oxydation  of 
the  iron  is  undetermined.  Analyses:  1,  2,  Stromeyer  (Pogg.,  ixui.  153);  3,  DelcBSO  (Ann.  d 
M.,  III.  X.  317): 


Si 

fe         Mn 

Mg 

Ca 

Na 

It 

1.  Africa,  ^6rou5 

50-81 

33-88       0-17 

2-32 

0-02 

7-03 

5-58=:9S-81  Stromeyer. 

2.  "      earthy 

3.  Vosges 

51-64 

34-38       0-02 

2-64 

0-U5 

7-11 

401  —  99-8')  Stromeyer. 

2-52,  K  0-39,  CI  0  61,  1? 0-17  =90-66 

53-02 

25-62MnO-50 

10-14 

1-10 

5-69 

Pyr.,  etc.-In  the  closed  tube  yields  a  smaU  amount  of  alkaline  water.  J-^-^^«^«  ^^''''/J^^ 
mtumesceuce  to  a  black  magnetic  glass,  coloring  the  flame  yeUow  (soda).  With  the  fluxes  gitei 
reactions  for  iron.     Unacted  upon  by  acids. 


Si 

XI 

J'e 

Fe 

iig 

Oa 

56-3 

13-3 

4-0 

13-0 

3-0 

6-0 

54-24 

14-27 

— 

15-62 

3-86 

5-65 
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Obs. — Occurs  in  South  Africa,  in  the  Grigna  country,  beyond  the  Great  Orange  river,  700  i:ri 
up  from  the  Cape  of  Good  Hope ;  in  a  micaceous  porphyry  at  "Wakembach  in  the  Vosges  (anal  J 
3);  at  Stavern,  Norway,  in  zircon-syenite,  aJong  with  arfvedsonite,  to  which  it  is  closely  related,! 
and  of  which,  as  has  been  suggested,  it  may  be  a  fibrous  or  asbestiform  variety;  at  Golling  in,i 
Salzburg,  in  gypsum  with  blue  quartz;  at  Euka,  near  Domaschow  in  Moravia,  with  a  ferruginous ii 
dolomite  ;  in  Greenland,  both  fibrous  and  earthy.  In  the  African,  the  fibres  of  the  fibrous  seams  i 
or  masses  make  an  angle  of  about  106''  with  the  opposite  surfaces  of  the  seam,  according  toHaus-3 
mann ;  and  the  same  author  states  (Handb.,  743,  1847)  that  a  cylinder  of  it  7^0  of  an  inch  in  di- 
ameter, supported  91  Hanoverian  pounds  before  breaking,  while  one  of  asbestus,  yJo  of  an  inch  J 
in  diameter,  broke  with  a  weight  of  6  ounces. 

The  Stavern  mineral,  referred  here  by  Hausmann,  is  the  Faseriger  Siderit  Leonh.,  Gehl.  J.,  iii.j 
101,  and  Fasriges  Eisenblau  Hausm.,  Handb.,  1076,  1813. 

Named  from  KpoKis  (or  KpoKvs),  woof,  in  allusion  to  its  fibrous  structure. 

250.  WIOHTISITE.    Wichtyne  Laurent,  Ann.  Ch.  Phys.,  lir.  107, 1835.    Wichtisit  Eausman'o.i 

Massive ;  cleavage  parallel  to  the  sides  of  a  rhombic  prism,  nearly  rect-;i 
angular,  according  to  Laurent. 

Scratches  glass.  G.  =  3-03.  Color  black.  Lustre  dull.  Fracture  angu-. 
lar,  or  flat  conchoidal. 

Oomp. — (^il^+iJi)  Si'.    Analyses:  1,  Laurent  (1.  c);  2,  Stromborg  (Arppe  Finska  Min.,  IT): 

Na 

3-5 =99-1  Laurent. 

3-88,  Mn  2-70=100-22  Stromborg. 

B.B.  fuses  to  a  black  enamel  and  becomes  magnetic.     Not  attacked  by  acids. 

From  Wichtis  in  Finland.  Dufrenoy  observes  that  a  specimen  examined  by  him  had  11c 
deavage. 

Gmelin  has  analyzed  a  mineral  from  a  basaltic  rock  near  "Wetterau  ( Jahrb.  Min.,  1 840,  549),  t 
having  G.  =  2-'705,  and  not  acted  upon  by  acids,  which  has  essentially  the  composition  of  wich- 
tisite,  it  affording  Si  56-80,  Al  15-32,  Fe  12-06,  Mn  3-72,  Ca  4-b5,  Mg  5-05,  K  0-34,  Na  3-14,  cor- 
responding  closely  to  (^  S^  +  i  ^1)  Si^     Eammelsberg  includes  the  analysis  among  those  of  pyr- 
oxene, but  speaks  of  the  composition  as  anomalous ;  unlike  the  augites,  the  alumina  does  not  t 
replace  any  of  the  silica. 

251.  Glaucophane  Hausmann^  Gel.  Anz.  Gott,  195,   1845,     Orthorhombic  or  raonoclinic.     Ini 
indistinct  long  thin  six-sided  prisms,  made  up  of  the  planes  /  and  *-?,  and  longitudinally  striated.  .^ 
Also  granular  massive.     H.=:5-5.     G.rr3-103 — 3-113.     Lustre  vitreous  to  pearly.     Color  blue, 
lavender-blue,  bluish-black,  grayish.     Streak-powder  grayish-blue.    Translucent  to  opaque.    Brit- 
tle.    Powder  slightly  ma^etic. 

Comp.— (f  R'  +  l  ^j  Si^    Analysis  by  Schnedermann  (J.  pr.  Ch.,  xxxiv.  238):  ■. 

Si  56-49       ^112-23       Fe  10-91       Ikln  0-50       ]$Ig  7-9'7       Ca  2-25       Na  with  ^r.  it  9-28  =  99-63 

B.B.  becomes  yellowish-brown,  and  melts  easily  and  quietly  to  an  olive-green  glass.  An  iron  1 
reaction  with  the  fluxes.     In  acids  partly  soluble. 

Occurs  at  the  island  of  Syra,  one  of  the  Cyclades,  in  mica  slate,  along  with  garnet,  hornblende, 
and  mica.     The  name  is  from  y\avK6i,  Uuish-green,  and  (paivw,  I  appear. 

252.  SORDAVALITE.    Sordawalit  N:  Xordenskiold,  Finl.  Min.,  86,  1820. 

Massive ;  no  cleavage  apparent. 

H.  =  2-5.  G.  — 2*53— 2-58.  Lustre  vitreo-resinous,  or  like  bitumen.. 
Streak  liver-brown.  Color  grayish  or  bluish-black.  Opaque.  Fracture 
conchoidal.     Brittle. 

Oomp.— Analyses :  1,  Nordenskiold  (1.  c.) ;  2,  Wandesleben  (N.  Jahrb.  Pharm.,  i.  32) : 

Si  Xl  Fe  fig  ^  fl 

1.  49-40       13-80         18-17         10-67         2-68        4-38=99-10  Nordenskiold. 

2.  47-70       16-65  Pe  21*32        10-21        2-26         =98 14  Wandesleben. 
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I  Supposed  by  Berzelius  to  be  a  silicate  mixed  with  some  phosphate  of  magucBia,  tho  silicate 
jjrresponding  to  (i  (Mg,  Fe)'  +  i  Al)  Si',  which  is  essentiaUj  the  formula  of  wichtiaite;  but  the 
iicond  analysis  makes  the  iron  sesquioxyd. 

1  B.B.  aloue,  it  is  difficultly  fusible  to  a  blackish  globule.  With  borax  it  forma  a  groen  glaas. 
flrtly  soluble  in  muriatic  acid.     Becomes  reddish  on  exposure  to  the  atmosphere. 

Forms  thin  layers  on  trap,  near  the  town  of  Sordavala  in  Finland ;  at  Bodoumais  in  Bavaria,  i( 

associated  with  pyrrhotite.    It  resembles  pit-coal  in  appearance. 

253.  TACHYLYTi].    Tachylyt  (fr.  Sasebiihl)  Breilh.,  Kasta.  Arch.  NaL,  viL  112,  1826. 

Massive  without  cleavage,  looking  like  obsidian  or  gadolinitc. 

E[.=6'5.  G.= 2*565— 2*593.  Lustre  between  vitreous  and  resinous. 
;olor  pitch-black,  velvet-black  to  grajish-black.  Brittle.  In  powder 
ttractable  by  the  magnet. 

Comp. — Analysis :  Schnedermann  (Studien  d.  G.  B.  B.  Fr.,  v.  100) : 


Si 

Xl 

Fe 

iln 

iig 

Ca 

Na 

S 

n 

55-74 

12-40 

13-06 

0-19 

6-92 

7-28 

3-88 

0-60 

2-7: 

'  Pyr.,  etc. — B.B.  fuses  easily  with  intumescence  to  a  brown  slag  or  opaque  glass. 

Obs. — Found  at  Sasebiihl,  between  Dransfeld  and  Gottingen,  in  basalt  and  wacke. 

Named  from  ra-)(Vi^  quick,  and  Auro?,  dissolved,  in  allusion  to  the  fusibility. 

25;>A.  Hyalomelan  Hausm.,  Handb.,  545,  1847.     Gmelin  referred  to  tachylyte  a  mineral  from 

porous  volcanic  rock  in  the  Vogelsgebirge,  to  which  Hausmann  has  since  applied  the  name 
lyalomelan.  It  is  similar  in  aspect,  structure,  and  hardness;  G.  =  2'7144.  Gmcliu's  analysij 
jPogg.,  xlix.  234)  aflbrded : 

|gi  ^1  Fe  Mn         Mg  Ca  Na  K  ti       iT  A  Am 

;j0-22  17-84  10-27  0*40  3-37  8-25  5-18         3'87         1-42         u-50=101-32 

I  It  affords  approximately  3  R,  ^1,  U  Si.  But  Httle  reliance  can  be  placed  on  results  with  such 
[morphous  minerals.  The  species  may  be  the  same  with  tach3^1yte.  Hausmann  placvs  near 
iere  the  slaggy  augite  of  Karsteu,  having  G.  =  2-6Gi>,  from  a  limestone  bed  near  Guiljana,  Sicily, 
:om  which  Klaproth  obtained  (Beitr.,  iv.  190)  Si  55-00,  2^1  16-50,  Fe  13-75,  Mu  ti:,  Mg  1-15,  Oa 
0-00,  fl  1-50. 

A  similar  mineral  in  appearance  is  found  on  the  north  shore  of  Lake  Superior;  and  also  in 

trap  dike  at  Johnsbarg,  Warren  Co.,  N.Y. 


Ii 


iioi 


554.  BERYL.  I^naoaySoi  pt.  [rest  Cbrysocolla,  Malachite,  etc.,  and  other  green  stones]  Theophr. 
BnpvXX.,  Gr.  Smaragdus  pt.  [rest  as  above]  +Beryllu8  (Chrysoberyllus,  Chrysoprasius  iuel.) 
Flin.,  xxxvii.  16-20.  Emerald;  Beryl;  Aquamarine.  Smaragdus  +  Bcryll  WaJL  Min.,  117, 
122,  1747.  Smaragdus +  Bloagrun  Topas  (  =  Beryll,  Aquamarin)  Crunst,  Min,  44,  1758.  Km- 
eraude  (incl.  Emerald  and  Beryl  or  "  Aiguc-marinc,"  and  ChrysoUte  du  BrisU)  de  LisU,  CrisL, 
135,  1772,  ii.  245,  1783  ;  //.,  J.  d.  M.,  iv.  72,  179S,  Tr.,  ii.  ISOl.  Schtnaragd  +  Boril  Wtrn.,  the 
two  as  distinct  sp.  until  1811.  A  siliciite  of  alumina  with  lime  A'hard,  Edelst..  47,  n7-»; 
Bergm.,  Opusc,  ii.  96,  1782  ;  and  others.  A  silicate  of  alumina  and  GLUCINA  Vauq.,  J.  d.  M., 
ir.,  1798,  vii.  97,  1800  ;  Klapr.,  Beitr.,  iii.  221,  1802.  Davidsonite  (fr.  near  Aberdeen)  rhonx»on, 
Min.,  i.  247,  1836.     Goshenite  Shep.,  Min.,  i.  143,  1844. 

Ilexao-onal.  0  A  1==150°  3' ;  a  =  0-i99.  OccurriTiir  planes  :  O ;  vertical, 
r,  f  2,  i-i  ;  hexag.  pyramids,  1,  f,  2,  ^  ;  1-2,  2-2  ;  dilicxu-  pyr.,  in  z<Mie. 
i-2  :  /,  3-f ,  4-f,  12-|f ;  id.  in  otlier  zones,  2-f,  2-|,  C-|,  U-J. 
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0  A  }=139°  10' 
0  A  2=130  58 
0  A  2-f =130  58 
0  A  34=123  16 
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0  A  1-2=116°  3r 
6^  A  2-2  =  135  4 
O  A  7=90 
/A  7=120 


7a  2-2=127°  43 
7  A  3-1=142  11 
7  A  4-1=151 
7a  8-f =165  30 


233 


231 


^ 
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i:?^ 

N 

P^t-^^ET:::^ 

r 

c 

s 

Haddam,  Ot 


Siberia. 


Monroe,  Ct. 


Cleavage  :  basal  imperfect ;  lateral  indistinct.    Occasionally  coarse  columnar : 
and  large  granular. 

H. =7*5  —  8.  G.= 2*63— 2*76.  Lustre  vitreous,  sometimes  resinous. 
Color  emerald-green,  pale  green,  passing  into  light-blue,  yellow,  and  white. 
Streak  white.  Transparent — subtranslucent.  Fracture  conchoidal,  un- 
even.    Brittle.     Double  refraction  feeble  ;  axis  negative. 


Var. — This  species  is  one  of  the  few  that  occur  only  in  crystals,  and  that  have  no  essential  i 
variations  in  chemical  composition.  There  are,  however,  two  prominent  groups  dependent  on  i 
color,  the  color  varying  as  chrome  or  iron  is  present ;  but  only  the  merest  trace  of  either  exists  i 
in  any  case.     The  crystals  are  usually  oblong  prisms. 

1.  Emerald.  Color  bright  emerald-green,  owing  to  the  presence  of  chromium.  Gr.  =  2*67,  fr. 
Muso,  Lewy;  2*63,  fr.  Pinzgau,  Hofmeister ;  2-710  — 2*759,  fr.  Ural,  Kammerer.  Hardness  a  little 
less  than  for  beryl,  according  to  the  lapidaries. 

2.  Beryl.  Colors  those  of  the  species,  excepting  emerald-green,  and  due  mainly  to  iron.  0-.=^ 
2*694— 2-695,  transparent,  colorless,  fr.  Ural;  2*681—2-694,  id.,  yellowish,  id.;  2-702- 2*710,  id., 
green,  id.;  2*725,  id.,  rose-red,  id.;  all  by  Kokscharof  On  cryst.,  see  Kokscharof,  Min.  Russl, 
i.  147,  ii.  356,  iii.  72,  iv.  125;  Hessenberg,  Min.  Not.,  v.  28.  The  varieties  of  beryl  depending  on 
color  are  of  importance  in  the  arts,  when  the  crystals  are  transparent  enough  to  be  of  value  as 
gems.  The  principal  kinds  are  :  (o)  colorless ;  (&)  bluish-green,  called  aquamarine,  u  name  sug- 
gested, though  not  used,  by  Pliny,  where  be  says  of  it,  "  qui  viriditacem  puri  maris  iiiiitautur ;"  (c) 
apple-green ;  {d)  greenish-yellow  to  iron-yellow  and  honey-yellow  (apparently  d try  sober  yilus  of 
Pliny  and  ancient  jewelry) ;  (e)  pale  yellowish-green  (probably  the  chrysoprasius  Plin.,  and  perhaps 
his  chrysolithus  in  part,  as  also  in  more  modern  times) ;  (/)  clear  sapphire-blue  {Jiyachithozontes  of 
Plin.);  (g')  pale  sky-blue  (aeroities  Plin.);  {h)  the  pale  violet  or  VQ&dxsh  {aratthisie  hasaliine  ^--x^q^ 
Min.,  231);  (i)  the  opaque  brownish-yellow,  of  waxy  or  greasy  lustre.  The  above  names  by 
Pliny  are  mentioned  in  his  account  of  beryl.  The  oriental  emerald  of  jewelry  is  emerald-colored 
sapphire.  Davidsonite  is  nothing  but  greenish-yellow  beryl  from  near  Aberdeen  ;  and  goshenite  ia 
a  colorless  or  white  variety  from  Goshen,  Mass.  (aual.  16). 

Comp.— (J- Be^  +  I  Al)  Si'rrSilica  66*8,  alumina  19*1,  glucina  14*1  =  100.  Analyses:  1,  Du- 
menil  (Schw.  J.,  xxxix.  487);  2,  Berzelius  (Schvv.  J  ,  xvi.  26.5,  277);  3,  4,  Moberg  (Act.  Soc.  Fenn., 
ii.  81);  5,  Scheerer  (Pogg.,  xlix.  533);  6,  Borntriiger  (Jahrb.  Min.,  1851,  185);  7,  W.  Mayer  (ib^ 
674);  8,  9,  Miiller  (J.  pr.  Ch.,  Iviii.  180);  10,  llofmeister  (ib.,  Lxxxi.  1);  11,  C.  GmcUu  (Pogg.,  L 
180);  12,  Mallet  (Ramm.  Min.  Ch.,  555,  and  5th  Suppl.,  66);  13,  Haughton  (J.  G.  Soc,  xviii  417); 
14,  Heddle  (Phil.  Mag.,  xii.  386);  15,  Schneider  (Ramm.  Min.  Ch.,  655);  16,  Mallet  (Am  J.  Sci- 
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U.  xviL  180);  17,  Klaproth  (Beitr.,  iiL  215);  18,  Schlieper  (Ramm.  2nd  Suppl.,  34);  19,  Lew; 
(Ann.  Ch.  Phys.,  III.  liu.  5);  20,  llofmeister  (1.  c): 


Si 


^ 


to 


1. 

Ural             Bei-ylQn  00 

1650 

14-50 

2. 

Broddbo 

"  68-35 

17-60 

13-13 

3. 

Tamela 

"  66-61 

16-51 

12-75 

4. 

Somero 

"  67-36 

16  46 

12-75 

6. 

Fossura 

"  67  00 

19-64 

12-56 

6. 

Heidelberg 

"  66-90 

18-15 

12-20 

1. 

Zwiesel 

"  66-56 

17-82 

12-66 

8. 

Tirschenrath 

"  66-8 

19-9 

13-1 

9. 

Schwarzenbacli 

"  67-4 

20-0 

12-0 

10. 

Rosenbach 

"  65-51 

20-71 

11-46 

11. 

Limoges 

"  67-54 

17-B:i 

13-51 

12. 

Killiney 

"  66-13 

17-87 

1309 

13. 

Donegal,  I. 

»  65-52 

17-22 

13-74 

14. 

Davidsonite 

"  67-70 

15-64 

12-52 

16. 

Australia 

»  67-6 

18-8 

12-3 

16. 

Goshen,  Mass. 

"  66-97 

17-22 

12-92 

IT. 

Muso,      Emerald   68-50 

15-75 

1 2-50 

18. 

((                      a 

69-51 

14-49 

15-41 

19. 

«                      it 

(1)67-85 

17-95 

12-40 

20. 

Heubachtli.   " 

66-22 

16-36 

12-79 

1-00,  Ca  0-50=99-50  DumcniL 

0-72,  ta  0-72  =  100-52  Berzoliua. 

3-03,  Ta  010  =  99-00  Mobcrg. 

1-50  =  98-35  Moberg. 

0-53,  Ca  0-18  =  99-91  Scheerer. 

2-95=100-20  Borntrager. 

2-43,  Mn  0-11  =99-58  Majer. 

0-9  =10ir7  Muller. 

0-3  =99-7  Muller. 

1-33,  Ca  0-23,  Mg  0-12=99-86  Hofmeiatee 

=98-68  Graelin. 

1-62=99-51  Mallet. 

1  53,  Oa  0-43,  Mg  0-13,  it  0-90=99-47  Ha 
Fe  0-25,  Mg  3-10,  H  0-16  =  99-27  Heddle. 

0  9  =99-6  Schneider. 

2  03,  ^n  <r.=99-13  Mallet. 
1-00,  ^r  U-30,  Ca  0-25  =  98-30  Klaproth. 

,  Mg,  Oa  1  04=101-05  Schlieper. 

,  <6r  tr.,  Mg  0-90,  Na  0-70='.)9  80  Lewy. 

1-63,  6a  078,  Mg  0-83  =  98-01  Uofmeister. 

In  anal  10  G  =2-65  ;  anal.  13,  G.  =  2-686,  from  Sheskina-roan  in  Donegal  Co. 

The  union 'of  emerald  and  beryl  in  one  species,  which  Pliny  says  was  suggested  in  hia  time, 
was  first  recognized  on  crystallographic  grounds  by  De  Lisle,  and  more  satisfactorily  througU 
measurements  of  angles  by  Haiiy ;  and  chemically  by  Vauquelin.  .         i        ,  _ 

Pvr  etc.— B.B.  alone  unchanged  or  becomes  clouded;  at  a  high  temperature  the  edges  are 
rounded,  and  ultimately  a  vesicular  scoria  is  formed.  FusibUity=5-5  (Kobell).  Glass  with  bora^ 
clear  and  colorless  for  beryl,  a  fine  green  for  emerald.  Slowly  soluble  with  salt  of  pl|OSi>hc^us 
without  leaving  a  siliceous  skeleton.  A  yeUowish  variety  from  Broddbo  and  Fiubo  yields  with 
soda  traces  of  tin.     Unacted  upon  by  acids.  ,  ,      .       j  ,      „  „„  „  ^„an 

Accordino-  to  Lewy,  the  emerald  of  Muso  becomes  white  at  a  red  heat,  and  loses,  as  a  moan 
resuri^cVf  water^^nd  0-12  of  organic  matter,  the  latter  consisting  of  0-u3  to  0-05  of  hydrogen 

"""Obs -E^'erlloc^^^^^^  slate,  in  isolated  crystals  or  in  nests  (not  in  veins),  near  Muso  etc.. 

75?N.N  E  ^BogotTK  a  rock  containi/g  Cretaceous  ^o^^^^^^^^^ ^^^l 

A  perfect  hexagonal  crystal  from  this  locality,  2  m..long,  is  in  the  cabinet  of  the  ^^f  ^  ^^  ^.^;°;\  f '^^J 
t  measures  ac?oss  its  three  diameters  2}  in.,  2^  in.,  H  m  and  weighs  8  o^-  18  ^wts  ^^  «  ^ 
3aws  it  is  but  partially  fie  for  jewelry.  Emeralds  of  less  beauty,  but  much  la  g.  r,  o^'^"""^^  '  ^"  ""' 
orthe  river  Tokowoia,  N.  of  Katherinenberg,  along  with  phenacite,  ^^^''y^^'^^'-y  '  "P."^^'  ^' [,"''^'j 
:?c.  imbTd/ed  in  mTca  schist.     One  specimen  in  tl.e  Royal  ^^^X^:::^^::^^^^:','^ ^ 

^^^  ^le^^^pt;  SsT;::::di^inct  v^:&.^;:^^^^^ 

known  To  the'ancienL     Occurs  about  Ileubachthal  in  Salzburg,  in  mica  sch.s 

Transi  arent  beryls  are  found  in  Siberia  Hindostan,  ^^^^^^f  ^^ .  .  j  ^.^^;;"':  t  JrTask  with 
emerald-  mine  mentioned,   at  Mursinka  and  Scha.tanka,  "^"•^^^^;^  ^^,  ""^"!;''fl|,,  o^^^^^    at  Canjar- 
:opaz;  in  the  mountains  of  Adun-Tschilo.i  with  ^opaZ' ,^" ^^fs^^^^^^^^^^ 
gum;  and  in  Brazil  on  Rio  San  Matteo      Some  Sib^"^;\^7"^;P;^["^^^^ 

length.  The  most  splendid  aquamarine  of  which  we  -J^ J^^;^^;-  S  SiU.its  a  crv.sullina 
is  from  Brazil;  it  approaches  in  size,  and  also  ^'^'"''^ }^^^ ^'^''^^^^^  or  more  than  18* 

structure  only  on  one  side;  the  rest  is  -^  ^^-."//"^B^.Sf '^^^^^^^^^  -^  ^'l'--.  ^»»« 

lbs. ;  the  specimen  is  transparent  and  without  %"a''  V ^.^^^''''  j  j^  ^^^  --^"^  "- 

tin  iines  oV  Ehrenfriedersdorf  in  Saxony,  and  of  Sd^^^^^^^^^^^ 


Other  kx«alilo.s  are, 


ifriedersdorf  in  Saxony,  f^^  ,r              .  n.hlin-  v-e  owi«^h-trreen  at  HubislHvr. 
the  Mourne  Mts.,  Ireland,  Co.  of  Down ;  also  Kdhuey  "^^^^^^^^'i^;,  ;^'"7n^^^^^^^  crystal, 

near  Aberdeen,  Scotland  (davidsonite),  and  else^^^lere  m  ^^J^^^^^^^J^i'^oi^  Sweden;  lamol. 
at  Si.  Michael's  Mount  in  CornwaU  ;  Limoges  in  i ranee,  Fmbo  anU  i^roaapo ' 

*  Lewy  found  the  Umestone  to  consist  of  Ca  C  47-8,  Mg  C  16-7,  Mn  C  0-6.  Si  24-4.  ii  5-5.  B. 
0-5,  Pe  2-6,  pyrite  06,  alkali  2-7  =  101*2. 
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and  Sotnero  in  Finland ;  Fossum  in  Norway;  Pfitscher-Joch,  Tyrol;  Bodenmais  and  Rahemteu 
in  Bavaria ;  in  Australia,  and  elsewhere. 

Beryls  of  gigantic  dimensions  have  been  found  in  the  United  States,  in  N,  Hamp.,  at  Acworth 
and  Grafton,  and  in  Mass.,  at  Royalston ;  but  they  are  mostly  poor  in  quality.  One  beryl  from 
Grafton  weighs  2,900  lbs.;  it  is  32  in.  through  in  one  direction  and  22  in  another  transverse,  ano 
is  4  f.  3  in.  long.  Another  crystal  from  this  locality,  according  to  Prof.  Hubbard,  measures  45  in 
by  24  in  its  diameters,  and  a  single  foot  in  length  by  calculation  weighs  1,076  lbs.,  making  it  in  al 
nearly  2^  tons.  At  Royalston,  one  crystal  exceeded  a  foot  in  length ;  the  smaller  crystals  are 
often  Umpid,  and  a  yellowish  variety  forms  a  gem  resembling  chrysolite ;  the  colors  are  mostly 
aquamarine,  grass-green,  and  yellowish-green ;  one  locality  is  in  the  southeast  part  of  Royalston, 
near  the  school-house,  on  the  land  of  Mr.  Clarke  ;  the  best  crystals  are  imbedded  in  quartz ;  a  still 
better  is  situated  4  m.  beyond  the  old  one  in  South  Royalston ;  some  crystals  of  a  sky-blue  color 
in  white  quartz  are  beautiful. 

Other  localities  are  in  Maine,  at  Albany;  at  Norway;  Bethel;  Hebron;  in  Paris, 
large,  with  black  tourmaline  and  mica;  at  Bowdoinham  and  Topham,  pale  green  or  yellowish- 
white,  in  veins  of  graphic  granite ;  at  Georgetown,  Parker's  island,  mouth  of  Kennebec.  In  iV. 
Hamp.,  at  Wilmot ;  at  Compton,  as  good  as  at  Royalston.  In  Mass.,  at  Barre,  excellent  specimens ; 
at  Pearl  Hill  in  Fitchburg,  at  Goshen  (goshenite),  and  at  Chesterfield.  In  Conn.,  at  Haddam,  in  a 
feldspar  vein  in  gneiss,  on  the  east  side  of  the  river,  the  crystals  having  the  terminations  for  a 
twelfth  of  an  inch  transparent  (fig.  231,  the  dotted  line  indicating  the  limit  of  the  transparent  por- 
tion) ;  also  at  the  chrysoberyl  locahty ;  the  Middletown  feldspar  quarry ;  in  Chatham,  near  the 
cobalt  mine,  in  granite ;  at  Monroe,  in  a  granite  vein,  the  crystals  often  consisting  of  displaced 
pieces  separated  by  quartz  (fig.  233) ;  at  Madison,  in  beautiful  crystals.  In  Penn.,  at  Leiperville 
and  Chester,  crystals  sometimes  10  to  12  in.  long  and  1^  in  diameter,  with  black  tourmaline ;  at 
Mineral  Hill. 

Kokscharof  obtained  from  Ural  beryls  for  the  angle  0^  1,  150°  3'  24". 

The  species  dloptase  and  pyrosmaliie  are  homoeomorphous  with  beryl,  and  have  the  same  oxygen 
ratio  between  the  bases  and  silica,  if  the  water  and  chlorine  be  excluded. 

Alt. — Kaolin,  mica,  limonite,  and  quartz,  occur  as,  pseudomorphs  after  beryl,  the  last  two  by 
Substitution,  the  others  by  alteration. 

The  change  to  kaolin  is  the  same  essentially  as  in  feldspar.  An  altered  beryl,  from  Tirschen- 
reuth  afforded  H.  Miiller  (J.  pr.  Ch.,  Iviii.  182)  Si  58-8,  ^1  24-7,  Pe  2-6,  Be  10-2,  H  2-5.  Another, 
from  Vilate,  near  Chanteloube,  gave  Damour  (Bull.  G.  Fr.,  11.  vii.  224)  Si  45;61,  ^1  38-86,^e  094, 
Be  I'lO,  H  14.04=10U'55,  corresponding  to  the  common  kaohn  formula  i^lSi^  +  2H. 

255.  EUDIALYTE,    Eudialyt  Siromeyer,  Gel.  Anz.  Gott.  1819,  1998.     Eudyalite    improper 
orthography.     Eukoht  Scheerer,  Pogg.  Ixxii.  561,  1847.  Eucolite. 

Eliombohedral.  E  A  i^=126°  25^  0  A  B  (or  1)  =  148°  38',  a=0-527dS. 
Observed  planes  :  0  ;  prisms,  /,  i-2 ;  rhomboliedrons,  1  (or  E),  f,  4,  -8, 
-2,  -f  ;  pyramid,  f -2 ;  scalenohedrons,  4^*,  4:\ 


234 


235 


6^  A  2=129' 22° 
Oa4:=112  18 
6^  A  8=101  35 
OAi-2=:dO 

OAl=:dO 

^•-2  A  4^=166  1 
^2  A  4=143  15 

4A4=73  30 
2  A  2=95  56 
/A^-2=150 


Cleavage  :  0  very  perfect,  B  imperfect ;  in  eucolite  i-2  perfect.  Also 
massive  reniform. 

H=5-5.  G=2-9— 3-01 ;  2*9036,  Stromeyer;  2-898,  Levy ;  2-906,  Damour ; 
3-007,  Eucolite,  Damour ;  3-01,  id.,   Scheerer.      Lustre  vitreous.      Coloi 
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rose-red,  bluisli-red,  brownish-red.    Streak  uncolored.    Translucent  to  *iub 
translucent.    Fracture  subconclioidal,  splintery.    Double  retraction  stron- 
axis  in  eudialyte  positive ;  in  eucolite  negative.  ' 

Comp.-(tf  R'  +  i  Zr)  Si'=:2  (R^)  Si^'  +  Zr  Si«,  Damoiir.  Analvscs :  1,  PfAffiSchw  J  ixii.  !)• 
2,  3,  Stromeyer  (Gilb.  Ann.,  Ixiii.  379) ;  4,  Rammelsberg  (Pogg.,  IxiiL  112) ;  5,  Daruuur  (0.  R.  xUii.' 
197)     6,  Scheerer(Pogg.,  Ixxii.  561);  7,  Damour(Lc)i  ur  t^i..  x^  xim., 

Si       Zr       Ta         Pe         Un     Ob      Na     La      Ce      CI      tl 
1.  Budialyie  54:'10  U -58  786        2-93    10-80   11-40 0-30    1-66,  Cu  O'O'Z- 
lOir.sPC 

6-75        2-06      9-78    13-82 1-00    l-80=99rt8  Strom 

.    6  86        2-57    10-14    1392 l-QO    1-80  =  99  71  Strorn. 

Fe6-97Mul-15    IMl    1228 1-19   037,  lv'()-GJ  = 

10u-5J  Ramm, 

0-35     "6-37    "1-61      9-23    13-10 148    l-2r.  =  9'r37  Dain'r. 

05      ¥'e8-24     "   1-94    1206    12-31   2-98  0-94  =  lU(t-;'.7  Sc-hV 

2-35  Fe  6-83    "2-35      9-6G    11-59    I'll    2-49  111    1 -83= 99-24  Dam'r. 

Damour  obtained  for  the  oxygen  ratio  of  R,  J?,  Si  in  both  eudialyte  and  eucolite  (the  ta  being 
licludedwith  the  Si,  and  the  Oe  with  the  Zr  as  sesquioxyd),  2  :  1:6,  corresponding  to  the  above 
fiormula. 

Pyr.,  etc. — In  the  closed  tube  affords  water.  B.B.  ftises  at  2-5  to  a  light  green  opaque  priass, 
coloring  the  flame  yellow  (soda).  "With  the  fluxes  gives  reactions  for  iron  and  in;ui>.-an"So. 
With  muriatic  acid  gelatinizes,  and  the  dilute  acid  sohition  imparts  a  deep  orange  to  turmeric 
paper  even  after  the  iron  in  solution  has  been  reduced  to  colorless  protochlorid  by  boiling  with 
metallic  tin  (reaction  for  zirconia). 

Obs. — Eudialyte  found  atKangerdluEfc-suk,  nWest  Greenland,  associated  with  arfvodsonite  and 
sodahte,  or  imbedded  in  compact  white  feldspar;  the  crystals  are  usually  small,  but  sometimes  an 
inch  or  more  in  length.  First  named  (Jroulaudischer  llyazinth  by  Irommsdorflf,  Crell's  Ann.  L 
433,  1801. 

Kucohte  is  from  islands  of  the  Langesund  fiord  in  Norway,  where  it  occurs  in  hexagonal 
prisms  and  reniform  masses.  Eudialyte  has  been  reported  as  occurring  at  Magnet  Cove,  in 
Arkansas,  in  imperfect  rounded  crystals,  of  a  rich  crimson  to  peach-blossom-red  color,  in  feldspar, 
with  elccolite  (Shepard). 

On  cryst  s^e  B.  &  M. ;  also  Lang.,  Pliil.  Mag.,  IV.  xxv.  43G,  from  whose  paper  fig.  2^35  is  copied. 

The  name,  from  ev,  easily,  and  din/.bo,  fo  di-<>iolvf.,  alludes  to  ii.s  ea.sy  solubility  in  acids.  Dis- 
covered by  C.  Giesecke;  called  Gronlandischen  Hyazinth  by  Trommsdorff  in  Crell's  Ann.,  L  433. 


2. 

(( 

53-33  11-10 

8. 

<t 

52-48  10-90 

L 

a 

49-92  16-88 

5. 

(( 

50-38  15-60 

6. 

Eucolite 

47-85        14 

;. 

(( 

45-70  14-22 

256.  POLLUCITE.  Pollux  BreUh.,  Pogg.,  Lxix  439. 

Isometric.  Cubic,  with  trapezoliedral  planes,  like  analcinie.  Cleavage : 
in  traces.     Massive. 

H.=ir6-5.  G.  =  2*901.  Lustre  vitreous  and  bright  on  surface  of  fracture, 
but  sometimes  dull  and  gum-like  externally.  Colorless.  Transparent. 
Index  of  refraction  for  the  red  rays  1-515,  blue  1*527;  no  double  refrac- 
tion ;   Descl. 

Comp.— Probably  (]ft^  Xl)  Si' -hi  fi,  iu  which  R caesium  mainly,  and  ft':  Xl=l:2^.  Analy. 
Bis:  Pisani  (C.  K,  Iviil,  714): 

Si  ^1  Pe  Ca  Oa  Na,  t.i  It 

'      44-03         15-97         0-68  0-G8         84-07  3-88  2-40=10r7I 

givimr  the  oxygen  ratio  for  %  ft,  Si,  iT,  3-16  :  7-63  :  2:5-48  :  2-13.  Plattncr  obtaiued  (Poge.,  lxix 
413), ^before  the  discovery  of  cesium,  Si  46-20,  k\  lO-.r.).  Fe  0-86,  K  16-51.  Na  (w.ih  n  "ttlo J^  X 
ln.43,  II  2-32  =  92-75;  and  Brush  shows  (Am.  J.  Sci.,  II.  xxxviii.  115)  that  .f  fe  ;^^;^'"'" J,^'" 
in,«taken  for  potash,  it  would  give  35-(;9  ("s,  and  reduce  the  -"^'^l^  ('^^  obtamod  by  diff.  rvnc*^ 
1-72  p.  c,  and  that  thus  the  results  are  as  close  to  Pisani's  as  could  bo  expected,  coi.sjderuig  uie 
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amount  of  material  used.    Plattner's  analysis  thus  changed  would  read  814620,  3cl  16'39,  V^i 
0-86,  Cs  35-69,  Na  1-72,  S  2-32  =  103-18. 

Pyr.,  etc. — In  the  closed  tube  becomes  opaque  and  yields  water.     In  the  forceps  whitena  i 
fuses  with  difficulty,  coloring  the  flame  yellow.    In  muriatic  acid  slowly  decomposes,  with  a  sep 
aration  of  pulverulent  silica;  and  the  filtrate  from  the  siUea  gives  an  abundant  precipitate  of 
the  platin-chlorid  of  caesium  when  treated  with  bichlorid  of  platinum.  I 

Obs. — Occurs  in  the  island  of  Elba,  with  petahte  (castorite).    Named  from  Pollux  (the  genitive  i 
of  which  is  Pollucis),  of  heathen  mythology. 


II.  nsTISILICATES. 

ARRANGEMENT  OF  THE  SPECIES. 
A.  TJnisilicates  of  elements  mostly  in  the  protoxyd  (or  alpha)  state.      i 
1.  CHRYSOLITE  GROUP.    Orthorhombic ;  lAl=91''-95°:  OAl-t=124''-129". 


Ratio. 

257.   FORSTERITE 

1:1 

Mg"  Si 

Sifle^lMg, 

258.   MONTICELLITE 

1:1 

i^Ca+^-ksfSi 

siiie^iKiea+iMg), 

259.  Chrysolite 

1:1 

(i[g,FerSi 

6i|04i(Mg,Fe), 

260.  Fayalite 

1:1 

Fe'Si 

Si|0,|Fe2 

261. 

1:1 

(fFe+KMn,Mg))'Si 

Si||e4||aFe  +  i(Mn,Mg)), 

262.  Tephroite 

1:1 

I^u^Si 

Si  110411  Mn2 

263.  Knebelite 

1:1 

(ilfln  +  iFe)^Si 

Si||e4||aMn  +  iFe), 

264.  Leucophanite 

l:li_ 

\a    (H6a,Na)  +  ^SefSi  +  | 

Si 

Si||e4i(K^a,Na.,)  +  ^Be)a 

|6     (f(Ca,Na)  +  a]&e  +  |Sii) 

^Si 

Si  |e4||  (i  (ea,Na2)+f  Be  +  fySi), 

265.  Wohlerite 

1:1? 

aR'  +  ^Zr)Si[+^(Fe,M 

Q)Sb] 

Si  11041  (|R+iyZr).+  foQ 

II.  PHENACITE  GROUP.    Hexagonal;  RAR=116°-lir 

266.  Willemite  1:1  2n'Si 

267.  Phenacite  1:1  Be^Si 

268.  MELiPHANirE    r=l:li?  (  a  {ii\^fSr'+*  Si 

/6(f(S^fi)+iSif)^Si» 


SiI|e4lZn8 

Si  10411  Be. 

Si  1!  (0,  F)4||  (Na2,R,'?R)2  +  i  SiO* 

Si  i(0,F)4i(t(NaaR,  iR)  +  iySi), 


III.  HELVITE  GROUP.    Isometric ;  related  to  the  Garnet  Group. 

269.  Helvite  1:1+         (iR  +  i:6efSi[  +  J(Fe,Mn)S     Si|04l|(iR  +  iBe)2  +  ^Q 

270.  Danalits  1:1+         (iR  +  iBe)^§i[  +  iZnS]  Sil04l(iR+ifie)3  +  iQ 


B.  TJnisilicates  of  elements  in  the  protoxyd  and  other  states  combined ; 
rarely  of  elements  in  the  protoxyd  or  deutoxyd  state  alone.  Contain 
maernesium  and  iron  in  the  series  of  basic  elements.     Colors  various. 


i 


UNISILICATES. 


lY.  GARNET  GROUP.    Isometric 


Ratio. 
271.  Garnet  1:1:2 

A.  Grossulabitb 

B.  Pyropb 

C.  Almanditb 

D.  Spessabtitb 

E.  Andbadite  a. 

B. 
0. 

F.  Bbedbebgitb 

G.  OUVABOVITB 


U(Mn,Fe)''  +  i^l)^Si' 

G(0a,Mn)»  +  i($'e,Xl))'8i> 
(i(Ca,Yf  +  l3PersP 
(i(iCa+iMg)='  +  i3^'e)^Si» 


V.  VESUVIANITE  GROUP.    Tetragonal 

272   Zircon  1:1  ZrSi 

273.  VESUVIANITE  3:2:5  (1(03,^^6)'+ |Xl)'Si« 

274.  Melilite  2:1:3  (§(Ca,Mg,Xaf +  H*l,3Pe))»§i» 

275.  ?Sphenoclase  2:1:4 
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6i|0«|aR+i/7R), 
6i|e,|(iea+iMI), 
6i|e«|U(Mg,Fe,tt)H  i/?Al), 
Siie^KiFe  +  i/JAl), 
Si|0,|i(HMD,Fe)  +  ^/?Al), 
Si|e,|(i€a+i/y(Fe  Al)), 
Si||e,|(i(Ca,Mu)+i/i(Fe,Al)), 
6i|e,|a(€a,¥)  +  ioFe), 
Si||e.|(Hiea  +  iMg)  +  i/JFe), 
Si|e4|I(i€a  +  i/?6r), 


6i|e.||(i(€a,Fe)  +  nAl), 
6i|ie,|a(Na„R)  +  i/?(Al,Fe)), 


YI.  EPIDOTE  GROUP.     Anisometric ;  /A /not  120°,  nor  approximately  so. 

(iCa'+f  (Al,3Pe))'Si»  Siae,|l(i€a+f /?(A1,  Fe)), 


276.  Epidotb  1:2:3 
a,  koelbingitb 

277.  PiEDMONTiTB        1:2:3 

278.  Allanite  1:1:2 

279.  muromontite 

A.  Bodenttb 

B.  Michaelsonite 


280.   ZOISITE 

1:2:3 

B.  Saussurite 

1:2: 3i? 

28' t A.  Jadeite 

1:2:6 

281.  Partschinitb 

1:1:2 

282.  Gadolinite 

1:1? 

283.   MOSANDRITE 

1:2:3? 

284  Ilvaite  a. 

3:2:5 

B. 

8:2:5  + 

VII.  AXINITE 

GROUP 

235.  AxiNiTB 

2:4:1:7 

236.  Danburitb 

1:3:4 

iCa«  +  f(Mn,¥'e,  ^1)^51' 

i(Ce,Fe,H)='+i(^I,Pe)^gi' 

Si,  Y,  Fe,  :6e,  Oe,  La 

Si,  Y,  Fe,  Ce,  La,  Ca,  :^1,  II 

Si,  Ca,  Oe,  Zr,  te,  3Pe,  Xa,  It 

(iCa='  +  fAl)^Si' 

(i(Ca,Na)'  +  |Alfgi='  +  iSi 

(iiSV  +  ^Al)^Si'+3gi 

(i(Mn,]f"e)'+iXl)'Si' 

Si,  Y,  Ce,  Fe,  :6e 

Si,  Ti,  Ce,  La,  Di,  Ca,  [it] 

(^R='+^3Pe)^gi' 

(fR'+|Fc)=gi^[+iFelt] 

Trielinic.    Contain  Boron. 

(^Ca'+f(¥'e,i^l)+|B)^Si' 
(iCa»+JBfSi» 


Si|e,|(iea  +  |/?(Mn,Fe,Al)), 
Si|e,|U(€e,  Fe,  R)+i/?{A;Fe))t 


Si|ie,|(jea  +  |,iAl), 
Siie^K  J  Ca,  Na,)  +  }  3A\),  +  i  Si 
Si|ej.iNa,  +  i/3Al),-|-Sie' 
Si|e4(HMn,Fo)4-i.JAl), 


Si|e,I(3(€a,Fe)  +  J/iFe), 
SiIO,|(HeX^'e;  +  j,?Fe),[+JQJ 


Si|e,|a€a  +  ^/?(Fe,Al)+4^B), 


Vm.  lOLITE  GROUP.     Orthorhombic ;  /A  7=1 20°. 

237.  lOTlTB  1:3:5      (  a  (il&g,  l<^e)'  +  i:-^l)'Si«  +  }.^i       Si|0,I(i'Mg.Fe)r|JAl),  +  4fllO* 

r=l:H    (6a(Mg,Fe)»+ga^l  +  igi3)'Si«    Si|0,|J(Mg,  Fo)+ j/?AJ+|iSl), 
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IX.  MICA  GROUP.    Plane  angle  of  base  of  prism  120°;  the  forms  either  hexagonal  oi  ortho- 
rhombic. 


Eatio. 

1:4:11 

2:1:3 

1:1:2 

1:3:4 

1:2:3 

10:3:4:17 

U 
293.  MuscovTTB         r=l:U-< 

294  Lepedolitb         r=l:li 

295.  Cryophyllitb    r=l:2 


288.  Phlogopite  a. 
B. 

289    BlOTITE 

290.  LEPmOMELANE 

291.  AUNITE 

292.  ASTEOPHYLLITE 


(fr(]Slg,K)'+AXlfSi» 

(f(]irg,Kf+i^irsi=' 

i(]VIg,Kf  +  i(^l,^e)^Si=' 
i(Fe,  Sig,  K)VS(^1, 3?e)^Si^ 
i(Fe,K)«  +  |(^^efSi3 
(if  R^TV^+'A-Cri,  Zr)l>Si^ 

(f(R^K)  +  iSit)''Si'' 
a(fi^fifSi^  +  fSi 
6a(S^K)  +  iSii)^Si' 


&(K(K,Li,Fe)«,Xl)  +  iSilfSi' 


Siie4i(|(K„Mg)  +  ^/?Al), 
Siie4i(i(K2,  Mg)  +  i/?(Al.  Fo)), 
Sil|e,ia(K„  Fe,Mg)+f  (Al,Fe)), 
Siie4||(KK„Fe)  +  t^(Al,Fe)). 
Silie^KiKRs,  K)  +  A  /?K  +  '^ 
y(Ti,2r))a 
6ill04D(Ko,Mg,/?(Al,Fe))2  +  iSiO' 
Siie4i(f  (K2,Mg,/?(Al,Fe))  +  ^ySi) 
6i|ie4i(K2,Li2,  Mn,  0A1)^  +  i  Si  O' 
Siie4i(|(R2,  Mn,  PM),  +  i  ySi), 
Siie4i(K2,  Lis,  Fe,  /?Al)2+SiO'' 
6il|e4ll(l(K2,Li2,Fe,/?Al)  +  i  ySi), 


C.  Unisilicates  of  elements  in  the  protoxyd  and  other  states  combined. 
The  series  of  basic  elements  including  calcimn,  barium,  sodium,  and  the 
other  alkaline  metals,  and  not  iron  or  magnesium  (these  latter  occurring 
only  in  traces  and  abnormally). 

X.  SCAPOLITE  GROUP.     Tetragonal     0.  ratio  for  protoxyds  and  sesquioxyds  1 :  1  to  1 :  3, 
but  mostly  1 :  2. 


296.  Sarcolite 

297.  Meionite 

298.  Pabanthite 

299.  "Werneritb 


300.  Ekebergitb 

301.  MiZZONITE 

302.  Dipyre 

303.  Marialitb 


1:1:2  aG^Ca+fo-Naf  +  iXlfSi^ 

1:2:3  (i  (if  Ca  + -^^  Na)"  +  f  ^l)'^  Si^ 

1:3:4  (iCaVf  ^If  Si» 

1:2:4      Ca  (i (Ca,  Na)^  +  f  ^1)^ Si^  +  Si 

- 
r=  1: 1^  [  6  (f  (Ca,  ISra)^  +  ^  ^l  +  i  gi  If  Si^ 
l:2:4i    fa  (i(Ca,Naf +  f  ^Ij^Si^  +  fSi 

r=l:H  l&  (iHCa^Na^Xl)+-A-Sil)'Si» 
1: 2: 5i    f  a  ( J  (Ca,  Na)^ + f  ^1)'^  Si''  +  2i  Si 

r=l:lf  t&  (-MOa,Na)''+M*l  +  ^A-Silrgi 
1:2:6      (  a  (i(Ca,]Sra)3 +f  ^If  gi^  +  3gi 
r=l:2    j6(t(Ca,Na)^  +  t^l  +  tSii)'^Si'' 
1: 2: 6      J  a  (i  (Na,  Ca)"  +  f  ^1)^  Si"  +  3  Si 
r=l:2   I  &  (|(Na,Ca)"+t-^l  +  i§ilf  Si" 


Siie4ia(-a-^a  +  -lyNa.)  +  iPAl)^ 
Sii04||(i(i^  ea  +^m,)  +  i  ISM), 
Si|e4||(iea+f/?Al)2 
Siie4|(KNa2,  ea)  +  l0Al),+i  Si 

Sii04||(KNao,ea)  +  f /?M  +  i  ySi)2 
Si|04l|(KNa„  ea)+^PA\),+i^i 

O' 
Si||e4l(i|(Na„  €-a,  $A\)+  h  ySi), 
Si||e4l|;i(ea,  Na.)+^  0Al),+i^\ 

O' 
'  Siie4i(IKea,Na2,^Al)+3^ySi)3 
Si||e4|l(Kea,Na2)+|/?Al)2+Sie' 
Si||e4||(i(ea,Na2)+t/?Al+fySi)a 
Si||e4||(KNa2,€a)+f/?Al)3+SiO« 
Siie4l(i(Na2,6a)+^,5Al+^ySi), 
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XI.  NEPHELITE  GROUP.     Hexagonal.    0.  ratio  for  protoxyda  and  sesquioxj-ds  1 :  3. 

Ratio. 
304.  NEPHELITE      1:3:4^         a(^a,K)'  +  iXl)^Si»+|8i  Si|O4(i(Na„K0+i/?Al),  +  i9-. 

(A(Xa,K)'+i^Al4-^Si3)'Si»     Si;e,|(,S  (Na„  K,)  +  HMl  +  T»T 

XII.  LEUCITE  GROUP.     Monometric    0.  ratio  for  protoxyds  and  scsquioxyds  1  :  3. 

Siie«!|(iNa,  +  J/?Al),+iNaCl 


305.  SODALITE  1:3:4+        (i Na*  +  J Xl)^ Si' [  +  i Na CI] 

306.  Lapis  Lazuli 

301.  Hautnite        1:3:4+        (i]S'a='+3-Xl)''Si''[+CaS] 

308.  NosiTB  1:3:4+        (i  Na' +  f  Xl)'' Si*  [  +  i  Na  S] 

309.  Leucitb  1:3:8      (  a  (iK'+fXl)' 81^3  51 

r=l:2    /6(^K''+i^  +  tSil)^Si' 


6i||e,||(iNa,  +  i/7Al),  +  iQ 
Si|ej(iNa,  +  iMl),  +  iQ. 
Si|e,|j(iK,  +  f,5Al),+Sie' 
6i|ie.|(iKa  +  */?Al+»)Si), 


XIII.  FELDSPAR  GROUP.     Monoclinic  or  triclinic.     0.  ratio  for  protoxyds  and  sesquioxyda 
1:  3. 


(jCa'4-fXl)^Si' 
a(i(Ca,Na)''  +  fXl)'+iSi» 


810.  Anorthite      1:3:4 

311.  Labradoeite  1:3:6 

^='^'-^^  ^b  (HOa,Na)='  +  f^l+iSi^)''Si» 

312.  AjmESiTE         1:3:8      j  a  (i (Ca, Na)^  +  f  ^1)' Si»  +  3  Si 

r=tl:2    n  (^(Oa,Na)''  +  J^l  +  ^Si^)'Si' 

313.  Hyalophane  1:3:8      la  (i(:&a,  K)'  +  f  ^l)'5i?+3  Si 

r=l:2    (i(Ul&a,K)'  +  J*l  +  ^Si^)'Si» 
ra(i(Ca,Na)»  +  fXl)^Si'+3fSi 
814  Oligmdclase      1:3:9     J 


r=l:2i  I  b{h (Ca,]?fa)'+A^l)  +  -i^jSi?fSi« 


315.  Albite 


1:3:12  (  a  (iNa'  +  f  Sl)'5i'  +  6§i 

r=l:3  |&aNa'  +  |Xl+jgi^)^Si» 

316.  Obthoclase     1:3:12  (  a  (iK='  +  f  ^l)-Si'+6Si 

r=l:3  /6aK='  +  |^l  +  ^Si')^Si' 


SiSe,D(i€a  +  |.-Vl)a 
Si|e,|(i(Ca,Na,)+  f /JAI),  +  iSi 

6i|e  J(Kea,Na3)  +  i/?  A1+ i  ySi), 
Siie^KK^a.^'a,)  +  J  ?A1),  +  SiO, 
Si|iej(Kea,Na,)  +  liAl  +  JySi), 

Si|e4a  (fia,K:,) + }  .?Ai), + SiO, 

Si||e.|a(fia,K.)  +  SMl  +  *ySi), 
6iI|e4|(i(6a,Xa,)+l/?Al),  +  IJ 

SiO, 
6i|e4||(ft(€a,Na,)  +  -AMl+  A 

ySi), 
Si|e,|(iNa,  +  f5Al),+2SiO' 
Si|0,|(iNa,  +  |/?Al+tySi), 
Si|ej(iK,  +  f/ffAl)  +  2Sie« 
SiiejaKQ  +  f/^Al  +  tySi). 


Appendix. 


317.   EULTTITE. 


318.  Atelestitb. 


In  the  preceding  table  the  column  of  ratios  contains  the  oxygen  ratios  ^^^^he  pr.^^^^^^^^^  and    .  -^ 
or  the  deutoxydsandsiUca,  where  no  sesquioxyd  bases  ^^^  Vrefon^Jl^^     ebn^cs  inc  « 

groups,  and  species  282  ;  for  the  protoxyds,  sesquioxyds,  and  Sihca,  ^^";,V  tho  raUo  is  i  '  't- 

in  each  of  these  three  states,  as  in  all  the  other  groups.     In  species  ISo,  the  ratio  is  > 
oxyds,  sesquioxyds,  tritoxyds,  and  silica.  i^f,„^o„  thn  bases  and  silica. 

The  letter  r  (species  268,  287,  293,  etc.)  signifies  °Wn  r^^^V  .^^Siclt  ex- 

This  ratio  is  stated  only  when  the  silica  is  in  excess  «^«^V^lnl  of  formula  fo^^    ao^ossory 
hibits  the  amount  of  that  excess.     Q  is  used  m  the  second  column  «    forniulas  to.  ^X  J 

constituents  not  siUca ;  its  value  in  each  case  may  bo  derived  from  the  part  ol         corr    pu        , 
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formtila  in  the  first  columu  which  is  in  brackets.    In  species  265  it  stands  for  ("Fe,  Mn)(jb    i»  i 
284B,  for  3PoE[;  and  so  on. 

Examples  of  an  excess  of  silica  occur  in  many  of  the  above  groups ;  namely,  the  Chrysolite 
group,  in  leucophanite ;  Phenacite  group,  in  meliphanite ;  the  Epidote  group,  in  jadeite  and  per- 
haps in  saussurite;  the  lolite  group ;  the  Mica  group,  in  muscovite,  lepidolite,  and  cryophylUte ; 
Scapolite  group,  in  wcrnerite,  ekebergite,  mizzonite,  dipyre,  marialite  ;  Nephelite  group ;  Leucite 
group,  in  leucite ;  Feldspar  group,  in  all  the  species  excepting  anorthite. 

It  has  been  shown  that  this  excess  of  silica  is  often  connected  directly  with  the  alkaline  nature 
of  the  base,  and  increases  with  increased  alkalinity,  as  if  the  former  were  determined  by  the  latter. 
The  following  are  the  ratios  between  the  non-alkaline  and  alkaline  portions  of  the  base  in  the 
above  mentioned  groups,  as  decided  from  the  mean  of  the  analyses,  together  with  the  ratios  for 
the  bases  and  sihca : 


Chrysolite  Gr.— Chrysolite,  etc 
Leucophanite 


Phenacite  Qr.- 

-  Phenacite,  etc. 

Meliphanite 

Epidote  Gr. — 

Epidote 

Zoisite 

Saussurite 

Jadeite 

Mica  Gr. — 

Astrophylh'te 

Phlogopite 

Biotite 

Lepidomelane 

Muscovite 

Lepidolite 

Cryophyllito 

SOAPOLITE  Gr. — 

Sarcolite 

Meionite 

Paranthite 

"Wcrnerite 

Ekebergite 

Mizzonite 

Dipyre 

Marialite 

Nephelite  Gr.— 

-  Nephelite 

Leucite  Gr. — 

Sodalite 

Leucite 

Feldspar  Gr.— • 

Anorthite 

Labradorite 

Hyalophane 

Andesite 

Oligoclase 

Albite 

Orthoclase. 

ises 

Silica 

Non-alk 

.  Alk. 

1    :    1 

all  non-alk. 

1    :    If 

H 

:     1 

1    :    1 

all  non-alk. 

1    :    li 

6 

:    I 

1    :    1 

all  non-alk. 

:    1 

all  non-alk. 

:    H 

6 

:     1 

:     2 

1 

:    2 

1    :    1 

6 

:    1 

3 

:    1 

3 

:    1 

2-1 

r    1 

•>  n 

1 

:     2-6 

H 

1 

•     3-12 

:    2 

1 

:     2^ 

1    :     1 

9 

:     1 

1 

10 

1 

1 

all  non-alk. 

•    H 

4 

:    1 

'    H 

2i 

:    1 

If 

2 

1 

•    1 

2  (or  21) 

1 

2 

1    :    li 

1    :     1 

all  soda. 

1    :    2 

all  potash. 

1    :    1 

all  non-alk. 

H 

2    : 

1 

2 

H: 

1 

2 

1    : 

1 

2i 

1    : 

2 

3 

alia 

ilk. 

3 

aUs 

ilk. 

In  each  of  the  groups  in  this  table  the  increase  in  the  proportion  of  silica  is  accompanied  with 
an  increase  in  the  proportion  of  alkalies.  lolite  is  an  exception,  as  it  contains,  according  to  the 
analyses  hitherto  made,  no  alkalies.  Sphenoclase  (No.  275)  is  another,  but  the  mineral  is  uncrys- 
tallized,  and  it  is  too  little  known  to  be  considered  in  this  connection. 

The  two  formulas  a  and  6,  for  the  species  containing  this  excess  of  silica,  are  those  explained 
on  page  204,  the  first  making  the  excess  accessory  silica,  the  second  making  Aa^/"  of  the  excess  basic. 

In  connection  with  the  descriptions  of  the  species  beyond,  only  the  formulas  of  the  first  of  the 
two  kinds  are  given  in  full. 
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257.  FORSTERITE.     Levy,  Ann.  PliiL  II,  vii.   59,  1824.     Poridoto  bianco  Bcacchi,  Distrih 
Sist  Min.,  63,  Napoli,  1842.     White  Olivine.     Boltonito  Shej,.,  Min,  L  78,   1835. 

Ortliorhombic.  Form  and  angles  as  in  chrysolite.  Observed  j)lanes  :  0\ 
vertical,  i-l,i-i,  /,  ^-2,  ^-f,  i^\  ;  domes,  1-T,  1-z,  \.i ;  octahedral,  1.  1-2,  \\ 
Cleavage :  i-i  and  0.  In  attached  crystals.  Also  in  imbedded  imperruct 
crystals,  grains,  or  masses. 

H.  =  6 — 7.  G.  =  3-21 — 3*33.  Lustre  vitreous.  Transparent — translucent. 
Color  white,  yellowish-white,  wax-yellow,  grayish,  bluish-gray,  greenisli ; 
sometimes  becoming  yellowish  on  exposure  when  not  in  distinct  crystals. 
Streak  un colored. 

Var. — 1.  ForskriUi,  white  crystals  from  Vesuvius,  H.  =  7;  0-.  =  3.243,  Rammelsberg.  2. 
Bolionile,  imbedded  mineral  of  other  tints,  from  Bolton,  etc.,  Mass. ;  H.=:6— 6*5,  G.=3. 208— 3-328, 
Smith ;  3'21,  Breith. 

Oomp. — Mg^  Si  =  Silica  42-86,  magnesia  57*14  =  100.  Analyses:  1,  Rammelsberg  (Pogg., 
cii.  568);  2,  J.  L.  Smith  (Am.  J.  Sci.,  ll.xviii.  372);  3,  G.  J.  Brush  (ib.,  xxvii.  395): 


§i 

^ 

fig 

Ca 

^e 

ign. 

1.  Forsieriie       42-41 

53-30 

2-33 

=  9804  Ramm. 

2.  Boltonite  (1)  42-31 

0-17 

51-16 



2-78 

1-90=  9s-3'2  Smith. 

3.         "               42-82 

tr. 

54-44 

0-85 

1-47 

0-76=100-34  Brush. 

Pyr.,  etc. — B.B.  unaltered  and  infusible.  Boltonite  gives  traces  of  moisture  in  the  closed 
tube  and  becomes  colorless.  Decomposed  by  muriatic  acid  with  separation  of  gelatinous  silica  in 
both  forsterite  and  boltonite. 

Obs. — Forsterite  occurs  in  implanted  crystals,  with  spinel  and  augite  at  Vesuvius.  Boltonito 
is  disseminated  through  a  whitish  crystalline  limestone,  at  Bolton,  Mass. ;  also  at  Roi- 
bury  and  Littleton,  Mass. ;  its  imbedded  masses  or  crystals  are  often  over  an  inch  through,  and 
rectangular  in  section.  Part  of  the  boltonite  is  altered,  and  thence  softer  and  hydroii.s  with  the 
composition  of  villarsite  (p. — ). 

On  cryst,  B.  &.  M.,  Min.,  318;  Hessenberg,  Min.  Not.,  No.  I.,  22. 

Forsterite  was  named  by  Levy  after  Mr.  Forster,  a  patron  of  mineralogy. 

Artif. — Artificial  magnesia-chrysolite  has  been  made  by  Ebelmen,  by  fusing  together  in  a  por- 
celaiu  furnace  a  mixture  of  silica  and  magnesia,  with  carbonate  of  potash,  or  boric  acid. 

TiTANiFEROUS  CHRYSOLITE.  A  massivc,  rcddisli-brown  mineral  from  the  talcoso  schist  of 
Pfunders  in  the  Tyrol,  having  some  resemblance  to  boltonite,  and  G.  =  3-2j.  Contains,  accord- 
ing to  Damour  (Ann.  d.  M.,  IV.  viii.  90),  3-5  to  53  of  titanic  acid,  with  6  p.  c.  of  protoxyd  of  iron. 
For  analyses  see  Nos.  1  and  2  on  page  257. 

The  condition  of  the  titanium  has  not  been  satisfactorily  ascertained.  There  is  a  deficiency 
of  silica  which  it  may  supply.  But  if  it  exists  in  the  mineral  as  titanic  iron,  the  rest  i.s  a  mag. 
nesian  chrysolite,  like  boltonite,  with  but  little  Fe  replacing  Mg. 

258.  MONTIOELLITE.     Brooke,  Ann.  PhU.,  1831.     Batrachit  Breith.,  Char.,  307,  1882. 

Orthorhombic,  and  isomorphous  with  chrysolite.  Occurring  planes,  ?-», 
t-2,  7,  1-2,  2-2.  In  crystals.  Also  massive,  with  two  cleavages  inclined  to 
one  another  115^,  and  another  diagonal  to  this  angle. 

n.=5— 5-5.  G.=3-03— 3-25.  Lustre  vitreous,  slightly  resinous  in  tho 
massive  variety.  Colorless,  yellowish-gray,  pale  greenish-gray,  an<l  whitish. 
Streak  nncolored.  Transparent  to  translucent.  Fracture  m<»re  or  less 
conchoidal. 

Var.— (1)   Monticeim,  in  colorless  to  yellowish-gray  crysUils,  from  Vesuvius;    0.  =3-1 19- 
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3'245.    (2)  BairacJiite,  cleavable  massive,  of  a  pale  greenish-gray  color,  or  -whitish    G.=3'033, , 
Breith. 

Comp.— (i  Oa  +  I  iS/Lgf  gi^Sillca  885,  lime  35'9,  magnesia  25-6  =  100.    One-eighth  of  the  Mg  } 
Is  replaced  bj  Fe.     Analyses:  1,  "Rammelsberg  (Pogg.,  cix.  569);  2,  id.  (Pogg.,  li.  446): 


Si 

Fe 

Sig 

Ca 

ign. 

1.  Moniicellite 

37-89 

5-61 

22-04 

34-92 

=100-46  Ramra. 

2.  Batrachite 

37-69 

2-99 

21-79 

35-45 

1-27=99-19  Ramm. 

Pyr.,  etc. — B.B.  rounded  only  on  the  edges.    Soluble  in  dilute  muriatic  acid  to  a  clear  solution, 
which  on  heating  gelatinizes. 

Obs. — MonticelKte  occurs  in  crystals  imbedded  in  granular  limestone  with  mica  and  augite,  on4 
Mt.  Somma.  Batrachite  is  found  in  small  masses  containing  black  spinel,  at  Mt.  Rinzoni  in  the  » 
Tyrol. 

Moniicellite  was  named  after  the  Italian  mineralogist,  MonticeUi :   Batrachite  from  Sarpax^oi,  frog 
in  allusion  to  the  color. 

259.  CHRYSOLITE.  Smaragdus?,  Beryllus?,  pt.  Fei.  Topazes?  pt.  P^m.  Not  Chrysolithua 
[=Topaz]  Plin.,  xxxvii.  42.  Chrysolit,  Gemma  pellucidissima  colore  viridi  subflavo  in  igne 
fugaci  (description  also  says  quadrangular,  infusible,  etc.),  Wall.^  Min.,  118,  1747.  Peridot 
ordinaire  [not  the  Oriental]  d'Argenville,  Orykt.,  161,  1755.  Gulgron  Topas= Chrysolit  Cronst., 
Min.,  48,  1758.  Chrysolite  ordinaire  de  Lisle,  Crist,  230,  1772,  ii.  271,  1783  [not  Peridot  de 
Ceylan=  Tourmaline  ib.,  ii.  346].  Krisolith  Wern.,  Bergm.  J.,  373,  1789  +  Olivine  (fr.  basalt) 
[=Chrysolite  des  Volcans  Faujas,  Vivarais,  1778.]  Wern.,  ib.,  55,  1790.  Peridot  K,  Tr.,  iii. 
1801.  Hyalosiderit  Walchner,  Schw.  J.,  xxxix.  65,  1823.  Grlinkit  Bomanovski,  Bergjournal 
Russ.,  Oct.  1847;  ident.  with  Chrysolite,  Beck,  Yerh.  Min.  Ges.  St.  Pet.,  244,  1847. 

Orthorhombic.     I A  7=94°  2' ;  0  A  1-1:^128°  28' ;  a:h:  c=l-2588  : 1 : 
i-0Y29. 


0  A  1-2=125°  45'. 
(9  A  1=120  10 

0  A  |-f =114  48 
6^A■i-^=14:9  36 


T 


236 


0  A  l-z=130°  26i' 

1  A  1,  mac, =107  45 
1  A  1,  br.,=101  32 

i-2  A  i-2,  ov.  ^-z,=130  2 

237 
0     ..^. 


i.5.  A  i-f^  ov.  a, =108°  51' 
i-i  A  i-^,  ov.  ^-^,=123  34 

^-^  A  1-2  =  137  21. 
l-^  Af^=119  12 


zi 


i2 


\EW 


0                        1 

I'l 

1-T 

1-2 

1 

i-l 

i-i 



i-2 

/ 

IT 

~ 

2-i 

Observed  Planes. 


Cleavage  :  i-i  rather  distinct.  Massive  and  compact,  or  granular ;  usually 
in  imbedded  grains. 

H.=6— 7.  G.= 3-33— 3-5.  Lustre  vitreous.  Color  green — commonly 
olive-green,  sometimes  brownish,  grayish-red,  grayisli-green.  Streak 
usually  uncolored,  rarely  yellowish.  Transparent — translucent.  Frac- 
ture  conchoidal.     Double  refraction  positive;  obtuse  bisectrix  normal  to  i-z 

Comp.,  Var.— (Mg,  Fe)=Si,  with  traces  at  times  of  Mn,  Ca,  Ni.     The  amount  of  Fe  varies 
much.     When  there  are  9  Fe  to  50  Mg  (anal.  5,  7),  the  ratio  of  Fe  to  Mg  is  1:10;  when  16  Ff 
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to  44  Mg  (anal  22)  nearly  1:5;  when  22^  i'e  to  39  Mg  (anal.  2G)  nearly  1:3;  when  28^  Po  to 
32. V  Mg,  as  hi  hyalosiderite,  the  ratio  is  1  :  2,  and  the  special  formula  (}Mg-+-J  Fe)\Si,  or  2  Mif* 
Si+Fe'^Si.     Tliis  species  is  ordinarily  divided  into 

1.  Precious.  Of  a  palo  yellowish-green  color,  and  transparent,  so  as  to  bo  fit  for  jewelry;  0.:= 
8*441,  3-85 14.  Occasionally  seen  in  masses  as  largo  as  "a  turkey's  egg,"  but  usually  much  Hinaller. 
It  has  long  been  brought  from  the  Levant  for  jewelry,  b  it  the  exact  locality  is  not  known.  Well' 
defined  crystals  of  chrysolite  an  inch  across  are  very  uuDonunou.  The  proportion  of  iron  to  luag- 
aesia  may  be  either  small  or  large,  as  in  the  following. 

2.  Common;  Olivine  of  Werner.  Dark  yellowish-green  to  olive- or  bottle-glas.^green ;  G.- 
8*334,  fr.  Etna.  Commonly  disseminated  in  basalt  and  lavas,  in  grains,  and  also  at  times  in  large 
masses  having  a  rectangular  outline,  showing  that  they  are  crystals,  although  made  up  apparently 
of  grains  ;  these  masses  sometimes  weighing  30  lbs.     Also  constituting  rocks. 

Glinkite  is  pale-green  chrysolite  from  talcose  schist;  G.=.:3-;5y— 343,  Ilerm.     //;/  ■  :s  a 

very  ferruginous  kind  (anal.  27) ;   the   specimen  analyzed  was  partially  decompose.:  ^     .uoh- 

cent  and  submetallic  in  lustre. 

Analyses:  1,  2,  Damour  (Ann.  d.  M.,  V.  viii.  90);  3,  Genth  (Aun.  Ck  Pharm.,  Ixvi.  20;;  4,  id 
(Am.  J.*  Sci.,  II.  xxxiii.  199);  5,  Manice  (ib.,  xxxi,  359);  6,  7,  Stromeyer  (Gel.  Anz.  Gott.,  1824, 
208;  Fogg.,  iv.  193);  8,  Walmstedt  (Ak.  11.  Stockh.,  1824,  ii.  359,  and  Schw.  J.,  xliv.  25);  9, 
Hauan  (Verb.  G.  Keichs.,  18G7,  71);  10,  Kjerulf  (J.  pr.  Ch.,  kv.  187);  11,  Renter  (ZS.  G.,  ivi. 
342);  12,  Madelung  (,ib.) ;  13,  Waltcrshausen  (Vulk.  Gest.,  117);  14,  Rammelsberg  (Min.  Ch.. 
438);  15,  Walmstedt  (1.  c.) ;  16,  Stromeyer  (1.  c);  17,  Kalle  (Ramm.  Min.  Ch.,  438);  18,  Damour 
(Bull.  G.  Soc,  II.  xix.  414);  19,  Rammelsberg  (L  c);  20,  Walmstedt  (l-C);  21,  Devillo  (Et 
Geoh  Canaries);  22,  Lappe  (Pogg.,  xhii.  G69);  23,  Schmid  (Pogg.,  Ixxxiv.  501);  24,  W.  v.  Bock 
(Verb.  Min.  St.  Pet.,  1847);  25,  Domeyko  (Ann.  d.  M.,  IV.  xiv.  187);  26,  T.  S.  Hunt  (Am.  J 
Sci.,  II.  xxix.  283) ;  27,  Walchner  (Schw.  J.,  xxxix.  65) : 


ti  5-30,  H  1-75  =  99-80  Damour. 
Ti  3-51,  ri  l-7l  =  ^ty-04  Damour. 
^1  tr.,  Ni  0-32,  Co  tr.-lOO  GentlL 
Ca0'04,  Ni0-41,gangue  1'23,  igu.  0-09 

=  101-05  Genth. 
=  10036  Manice. 

AlO-li),  Ni  0:{7=99-51  Stromeyer. 
2^1  0-22,  Ni  0-32  =  99-o8  Stromeyer. 
^1  0o6=lu0-o5  Walmstedt. 
Al  0  10,  Ni  0-23  ign.  4-7 1=09-7  3Hauaa 
Al  0-18,€'r  0004,  ign.o- 12=  100-72  KjU 
Ni,  Co,  Na,  tr.  II  0-57  =  100- 15  Rculor. 
Ni  ^r.,  II  0-49=100-17  Madelung. 
Al  U-64,  Ni  0-20,  II  1  04  =  100-^2  Walt 
itl  0*23   Ca  2-35  =  99-85  Ramm. 
•^1  ir.,  Ca  ir.=  100-39  Walmstedt. 
=  !'9-79  Stromeyer. 
=  99-39  Kalle. 
=  99-05  Damour. 
=  100  Rammelsberg. 
Al  0  18  =  100-24  Walmstedt. 
Al  u-80,  Ca  r)-12  =  99-35  Deville. 
Al  006  =  99-91  Lappe. 
=  99-10  Schmid. 
=  100  72  Beck. 
=  100  Domeyko. 
=  99-30  Hunt. 
Al  2-21,  K  2-79,  Or  /r.  =  99-28  WakllMft 


Si 

f^ 

Mn 

Mg 

1. 

Pfunders,  bnh.-rd. 

36-30 

6-00 

0-60 

49-65, 

2. 

((                    u 

36-87 

6-21 

0-60 

50-14, 

3. 

Hecla 

43-44 

6-93 

49-31, 

4. 

Webster,  K  C,  gnh. 

(§)  41-17 

7-35 

49-16, 

5. 

Thetford,  Vt. 

4075 

9-36 

50-28: 

6. 

Vogelsberg 

40-09 

8-17  Mr 

I  0-20 

60-49, 

7. 

Oriental  Chrysolite 

39-73 

9-19  " 

0-09 

50-13, 

8. 

Iserwiese 

41-54 

8-66 

025 

50-04, 

9. 

Norway,  a  rock 

37-42 

8-88 

0-17 

48-22, 

10. 

Eifel,  luine-yw. 

42-21 

8-91 



49-29, 

11. 

Dun  Mtn.,  JDunyte 

42-80 

9-40 



47-38, 

12. 

((                H                   (I 

42-69 

10-09 



46-90, 

13. 

Etna 

41-01 

10-06 

47-27, 

14. 

Petschau 

44-67 

10-76 



4rtt4, 

15. 

Pallas  meteorite 

40-83 

11-53 

0-29 

47-74, 

16. 

?  meteoric 

38-25 

11-75 

0-11 

49-68: 

17. 

Vesuvius 

40-35 

12-34 



4(3-70: 

18. 

Lake  Lherz 

40-59 

13-73 

1-60 

43-13: 

19. 

Carlsbad 

39-34 

14-85 



45-Sl: 

20. 

Mt.  Somraa 

40-08 

15-26 

0-48 

4-J-22, 

21. 

C.  Verdes,  Fogo  I. 

40-19 

15-27 

2-27 

35-70. 

22. 

Greenlana 

40-00 

16-21 

0-55" 

43-09, 

23. 

Ataeuma,  meteoric 

36-92 

17-21 

1-81 

43-16  = 

24. 

Glinkite 

(i)  39-21 

17-45 

44-110: 

25. 

Antuclo,  Chili 

40-70 

19-60 



39-70: 

26. 

Near  Montreal 

37-17 

22-54 

39-68  = 

27. 

Hyalosiderite 

31-63 

29-7  iMn  0-48 

32-40, 

• 

With  some  NL 

Berzelius  detected  oxyd  of  tin  in  the  ohvine  of  the  Pallaa  meteorite;  Rummler  a  trace  of  i 
ous  acid     A.  Erdmann  found  a  trace  of  fiuorine  in  that  of  Elfdalen  aiid  of  ^i^"f  ^''■g      \M 


■nw> 

nous  acid     A.  Jiiramann  touna  a  irace  oi  uuunuc  lu  ...a.  v..  ^. ^..,  .-.«  --   -.---      -    ,.^  ,  * 

ner  obtained  in  anal.  26  0-330  grms.  of  Fo  (out  of  1-040  grms.  under  analys..s),  from  whidi   b. 

deduced  309  grms.  of  Fe,  or  29-71  p.  c.  .  .  TTv:»I<vii. 

Pyr.,  etc.-B.B.  whitens,  but  is  infusible;  with  the  fluxes  gives  reactions  '^°f.^'^!>"-  /'f;'^ 

derite  and  other  varieties  rich  in  iron  fuse  to  a  black  magnetic  globule,    homo  vancUos  tnro  r^ 
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actions  for  titanic  acid  ana  ma  jganose.    Decomposed  by  muriatic  and  sulphur,  c  acids  with  separa 
tion  of  gelatinous  silica.     Gr.  before  ignition,  3*389;  after,  3*378. 

Obs. — A  common  constituent  of  some  eruptive  rocks;  and  also  occurring  in  or  among  metfv 
morpliic  rocks,  with  talcose  schist,  hypersthcue  rocks,  and  serpentine ;  or  as  a  rock  formation ; 
also  a  constituent  of  many  meteorites.  The  eruptive  rocks,  basalt  and  basaltic  lava,  consist  of 
chrysolite  (the  variety  olivine),  along  with  labradorite  or  other  feldspar,  and  augite.  Though 
usually  in  grains,  it  is  sometimes  in  rectangular  masses  several  inches  thick. 

A  chrysolite  rock  occurring  at  L.  Llierz,  consisting  largely  of  chrysolite,  has  been  called  Lherzoly'4  , 
(See  p.  147,  under  Spixel).  The  dxinyte  of  F.  v.  Hochstetter  (ZS.  G.  Ges.,  xvi.  341 )  is  the  same  rock, 
according  to  Sandberger.  The  latter  has  a  grayish-green  color,  and  greasy  and  vitreous  lustre,  with 
Gr.=3-295,  and  occurs  with  serpentine  rock  in  Dun  Mtn.,  near  Nelson  in  New  Zealand.  Ajiothor 
similar  rock  from  Moravia,  caUed  picryte,  consists  half  of  chrysolite,  along  with  feldspar,  diaUage, 
hornblende,  and  magnetite.  Another  from  Norway  (called  Olivinfeh  in  German,  or  olivine  rock)  has 
very  nearly  the  composition  of  pure  chrysolite  (anal.  9);  G.  =  3-24— 3-32,  Kjerulf  (1.  c);  granu- 
lar in  texture  ;  of  olive  to  bottle-green  color ;  it  contains  some  talc,  tremolite,  and  bronzite. 

Occurs  in  eruptive  rocks  at  Vesuvius,  Sicily,  Hecla,  Sandwich  Islands,  and  most  volcanic  isl- 
ands or  regions ;  at  Expailly  in  Auvergne ;  at  Unkel,  on  the  Rhine,  crystals  several  inchef 
long ;  at  Kapfenstcin  in  Lower  Styria,  in  spheroidal  masses  ;  at  Sasbach  and  Ihringen  in  Kaiser- 
stuhl,  Switz. ;  near  Freiburg,  Baden,  in  dolerite,  a  variety  containing  much  iron  [hyalosider- 
ite) ;  in  Thetford  and  Norwich,  Vermont,  in  boulders  of  coarsely  cryst.  basalt,  the  crystals  or 
masses  several  inches  through  ;  in  dolerite  or  basalt  in  Canada,  near  Montreal,  at  Rougemont  and 
Mounts  Royal  and  Montarville  (anal.  26). 

In  talcose  schist,  found  near  Kyschtimsk,  N.  of  Miask,  and  near  Syssersk  in  the  Ural,  in  green- 
ish imbedded  nodules  (glinJciie,  anal.  24);  id.  at  Webster,  in  Jackson  Co.,  N.  C.  (G.:=3-28),  along 
with  serpentine,  pyrosclerite,  and  chromite ;  with  chroraite  in  Loudon  Co.,  Va. ;  in  Lancaster 
Co.,  Pa ,  at  Wood's  mine,  with  serpentine  and  chromite  (Genth) ;  near  Media,  Delaware  Co.,  Pa., 
with  hornblende,  magnetite,  and  chromite.     In  hypersthene  rock  at  Elfdalen. 

Among  the  meteorites  containing  chrysolite,  there  are  the  Pallas  from  Siberia,  others  from 
Atacama,  Steinbach,  etc. 

On  cryst.,  Kokscharof,  Bull.  Ak.  St.  Pet.,  ix.  235.  Gives  1-2  A  1-2,  ov.  0,^=11°  30',  whence  Oa 
1-2  =  125°  45',  i-2  A  i-%  ov.  t-i,=49°  55',  whence  ov.  ^=130°  5'. 

Most  of  the  crystals  are  fragile,  and  therefore  unfit  for  use  as  gems. 

Named  from  xr^^o-d?,  gold,  and  Ai0m?.     The  hyalosiderite,  from  'uaAoj,  glass,  and  (rionoD^,  iron. 

The  Chrysolithus  of  Pliny  was  probably  our  topaz ;  and  his  topaz  our  chrysolite.  But  Pliny's 
statement  tliat  "  topazes  "  is  the  largest  of  all  the  precious  stones,  and  that  a  statue  4  cubits  high 
was  made  of  it,  shows  that  he  confounded  together  ditFerent  stones,  since  solid  chrysolite  crystals 
are  never  as  large  as  some  topaz  crystals,  and  two  inches  is  an  extraordinary  magnitude.  The 
hardness  mentioned,  that  it  yields  to  the  action  of  the  file  and  wears  with  use,  is  riglit,  and  seems 
to  prove  that  true  chrysolite  was  included  under  the  name  of  topazion.  It  came  from  an  island  in 
the  Red  Sea,  and  was  very  highly  valued.  It  is  stated  by  Diodorus  Siculus  to  have  resembled 
glass,  but  to  have  had  a  remarkable  golden  appearance,  especially  conspicuous  at  night  (King). 

Alt. — Alteration  of  chrysolite  often  takes  place  through  the  oxydatioh  of  the  iron ;  the 
mineral  becomes  brownish  or  reddish-brown  and  iridescent  It  also  splits  into  thin  laminae  as 
the  change  goes  on,  sometimes  so  as  to  resemble  a  mica.  A  basalt  thus  changed  was  once 
pointed  out  to  the  author  as  a  mica  slate,  although  no  further  change  had  taken  place  than  that 
here  mentioned.  Clmsite,  Limbiliie,  and  Sideivkpte  of  Qaussure  (J.  de  Phys.,  341,  i794),  all  from 
Limburg  in  Brisgau,  are  chrysolite  more  or  'oss  altered.  The  process  may  end  in  leaving  the 
cavity  of  the  crystal  filled  with  limonite  or  red  oxyd  of  iron. 

Under  the  action  of  carbonated  waters,  the  iron  is  often  carried  off  instead  of  being  peroxy- 
dized,  and  also  some  of  the  magnesia  is  removed  at  the  same  time ;  and  thus  may  come  serpen' 
line,  picrosmine,  which  often  retain  the  crystalline  form  of  chrysolite.  A  further  change  may 
produce  steatite  and  other  magnesiau  species. 

For  analyses  of  altered  chrysolite  see  Walmstedt,  in  Ak.  H  Stockh.,  1824,  and  Ramm.  Min. 
Ch,  441;  Rhodius  in  Ann.  Ch.  Pharm.,  Ixiii,  116,  and  Ramm.  Min.  Ch.,  441;  Levvinstein  in 
.Tahresb.,  1860,  757;  A.  Madeluug,  Jahrb.  G.  Reichs.,  xiv.  1,  Jahrb.  Mm.,  1864,  628;  W.  Jung, 
B.  H.  Ztg.,  xxii.  289. 


260.  FAYALITE.     C.   G.    Gmelin,  Fogg.,  11.  1839.      Eisenperidot,  Eiseuglas,    Germ.     Iron 

Chrysolite.    Anhydrous  Silicate  of  Iron. 

Massive,  crystalline.     Cleavage  in  tvo  directions  at  riglit  angles  to  one 
another 
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H  =6-5.     G.=4-4-U ;  4-138,  Fayal ;  4-OOG,  Ireland,  Delcsse.     Lustro 

metalloid,  somewhat  resinous  in  the  fracture.  Color  black,  i^^recnish,  or 
brownish-black;  sometimes  iridescent.  Opaque.  Fracture  nnperfectU 
conchoidal.     Attractable  by  the  magnet. 

Comp.— Fe' Si=Silica  29-5,  protoxyd  of  iron  70-5  =  100.  Analyses:  1,  Graolin  (f^cff  H 
ICO);  2,  Fellenberg  (ib.);  3,  Rammelsberg  (Min.  Oh.,  435);  4,  Thoinsoa  (Mln.,  L  461)-  I  Delo'sa* 
(Bull.  G.  Fr.,  ILx.  568):  ^       '  ;,     ,     v^uso, 

iS.g       Ca       Cu 

0-86,  Fo  8  2-33=98-78  GmoUn. 

2-38      0-72     0-31,  tb  1-55  =  99-81  Fell. 

ir.        0--J5     1  29,  Fe  S  3  35=10U-Cl  Raram. 

^=100-11  Thomson. 

0-30    =98-41  Dolesse. 

Pyr.,  etc. — Fuses  readily  to  a  black  magnetic  globule.     Gelatinizes  with  acids. 

Obs.— From  the  Mourne  Mts.,  Ireland,  at  Slavcarrach,  near  Bryansford,  in  pegmatite  ;  forms 
nodules  in  volcanic  rocks  at  Fayal,  of  the  Azores.  Obsidian  or  volcanic  glass  ollen  approaches 
fayalite  in  composition. 

Artif. — Iron-chrysolito  sometimes  occurs  in  crystals  as  a  furnace  slag,  as  noticed  by  Ilausmann 
in  1812,  and  later  by  Mitscherlich  and  others.  The  vuUcanlsdies  Eiseivjlas  of  Kluprolh  (Beitr.,  v. 
222),  -which  afforded  the  above  compocition,  was  a  slag  according  to  G.  Rose.  It  is  a  common 
product  of  the  puddhng  furnace. 

201.  Irox-Maxganese  Chrysolite.  {A.  Erdmann,  Ak.  II.  Stockh.,  1849 ;  var.  olivine,  his  Min., 
278,  1853.)  Near  fayalite,  but  contains,  besides  protoxyd  of  iron,  some  protoxyd  of  manganese 
and  lime,  with  also  a  little  magnesia,  approaching  thus  hyalosiderite. 

One  of  three  agreeing  analyses  afforded  Erdmann  (1.  c): 


Si 

XI 

fe      iln 

1. 

2. 
3. 
4. 
5. 

Fayal  3024 
"  29-15 
"                28-27 

Slavcarrach  29-60 
"          29-50 

3-54 
4-06 
3-45 

ir. 

58-27     3  54 
60-95     0-69 

63-80 
68-73     1-78 
63-54     5-07 

Si 

XI 

Fe 

Mn 

^rg 

Ca 

29-16 

1-56 

65-87 

8-47 

3-23 

2-29  =  100-58. 

It  gives  the  formula,  6  Fe^  Si  + 1  Mn^  Si+(Mg,  Col]"^  Si,  Rammolsborg.  It  occurs  in  a  gneissoid 
rock  called  Euli/si/te,  consisting  in  part  of  augite  and  garnet,  at  Tunaberg  in  Sweden. 

A  furnace-product,  which  is  a  lime-iron-mangane^e  chrysolite,  lias  been  observed  in  clove-brown 
crystals  at  an  iron-furnace  in  Eastou,  Pa.  An  analysis  afforded  Dr.  C.  T.  Jackson  (Am.  J.  Sci., 
II.  xix.  358),  Si  33-70,  Oa  31-80,  t'e  IS-UO,  Mn,  Mn  1490.  Al  3-50  =  l(»;-.'0.  Taking  the  iron  and 
manganese  as  protoxyd,  as  so  regarded  by  Dr.  Jackson,  the  formula  is  (Oa,  Fe,  Mu)*  SL 

262.  TEPHROITE.     Tephroit  Breith,,  Char,  278,  1823,  212,  329,  1832. 

Orthorhombic.  Crystalline-massive.  Cleavage  in  three  directions  rec- 
tangular in  intersection,  one  perfect,  a  second  a  little  less  so,  tlic  third 
imperfect,  or  rather  indistinct. 

H.  =  5-5  —  6.  G.  =4— 4-12.  Lustre  somewhat  adamantine.  Color 
grayish  flesh-red,  reddish-brown,  and  rose-red,  to  ash-gray,  sinoky-gray. 
Streak  pale  gray.  Darkens,  on  exposure,  to  brown  and  l)la('k.  Tran>lucent 
— subtransluceiit.  Optic-axial  plane  parallel  to  plane  of  perfect  cleavage; 
divergence  for  red  rays,  159°  V  \  in  oil,  84°  11)'. 

Var.— 1.  Kormal  (anal.  1-5).  2.  Magnesian,  ot  piavtephroite  (anal.  G-9).  G.  of  No.  G,  a  browo 
kind,  3-97  ;  of  No.  7,  a  red,  3-87.     Resembles  much  a  ^-^le^/^^blejTLddspar^ 

Comp.— ! 
1,  Thorns 
4,  G.  J. 
Collier 

Zn      Mg      Oa      ign. 

2-70  =  09-76  Thomson. 

=  1 00-46  Rammolsborg. 


Si 

Fo 

I^ln 

1.  Franklin 

29 -64 

0-82 

66-60 

>.  Sparta, 

28-00 

2-92 

68-68 
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S: 

fe 

IVTn 

Zn 

Mg 

Ca 

3. 

Sparta 

28-3t 

2-16 

59-31 

7-58 

2-16 

0-39 

4. 

(( 

30-19 

1-09 

65-59 

0-27 

1-38 

]-04 

5. 

Paisberg,  red 

30-82 

56-83 

2-79 

5-37 

6. 

Sparta,  brown 

30-55 

1-52 

52-32 

5-93 

7-73 

1-60 

7 

"       red 

31-73 

0-23 

47-62 

4-77 

14-03 

0-54 

e. 

Franklin 

29-95 

1-96 

36-43 

11-61 

18-60 

9. 

Paisberg,  brown 

31-36 

415 

4407 

17-71 

ir. 

ign. 

=99-97  Deville. 

0-37-99-93  Brush. 

2-20=98-01  Igelstrom. 

0-28  =  99-93  Collier. 

0-35  =  99-27  Hague. 

1-71  =  100-26  Damour. 

0-87,  tb,  Is,  C  <r.=98-16  Igelst 

Analysis  No.  4  -was  of  a  specimen  received  from  Breithaupt,  as  the  original  tephroite ;  Nos.  6, 
7,  from  specimens  obtained  by  Brush  at  Stirling  Hill,  in  Sparta.  The  zinc  in  anal.  3-7  was  un- 
doubtedly from  mixed  zincite,  this  mineral  occurring  as  a  thin  scale  or  lamina  in  the  direction  of 
the  cleavage,  and  hence  often  covering  cleavage  surfaces  (Brush).  Anal.  7  corresponds  to  (|  Mn 
+  i  Mg)  Si;  anal.  8,  to  (i  Mn+i  Mg)  Si;  and  in  anal.  9,  Mn  :  Mg=5  :  4. 

Pyr.,  etc. — B.B.  fuses  at  3  5  to  a  black  scoria.  Gelatinizes  perfectly  in  muriatic  acid  without 
evolving  chlorine.  "With  the  fluxes  gives  reactions  for  manganese  and  iron.  The  magnesian 
variety  fuses  at  4  (No.  6)  to  6  (No.  7). 

Obs. — Found  at  Stirling  Hill  in  Sparta,  N.  J.,  -with  zincite,  willemite,  and  frankliuite.  in  cleav- 
able  masses ;  also  at  Paisberg,  in  Wermland,  Sweden,  along  with  rhodonite  and  other  manganesiau 
minerals ;  at  Sjogrufvan,  with  hausmannite. 

The  name  tephroite  is  from  reppou  ash-colored.  Breithaupt's  original  specimen  was  from  the 
collection  of  H.  Heyer  at  Dresden. 

262A.  Hydkotephroite.  L.  J.  Igelstrom  has  described  (CEfv.  Ak.  Stockh.,  1865,  605)  a 
hydrous  tepliroite  from  Paisberg,  which  has  a  pale  reddish  color,  a  colorless  streak,  and  H.=4; 
gelatinizes  with  acids  and  yields  water.  He  obtained  in  an  analysis  Si  28-46,  Mn  0-49,  Mn  5:3-44, 
Mg  11-89,  Ca,  Fe  tr.,  It  5-85=100-13,  and  corresponding  to  (Mn,  Mgf  Si  +  f  H.  It  may  be  an 
altered  tephroite. 

A  black  silicate  of  manganese  from  Klapperud,  Dalecarlia,  having  a  submetallic  lustre  and  yel- 
lowish-brown streak,  afforded  Klaproth  (Beitr.,  iv.  lo7)  Si  250,  Mn  55-8,  H  13-0=9:i-8  =  Muf_Si 
+  2  H,  agreeing  with  the  tephroite,  excepting  the  water.  Klaproth  obtained  60  p.  c.  of  Mn,  Mn, 
whence  the  above  is  deduced  by  BerzeUus. 

263.  KNEBELITE.     Knebelit  Dobereiner,  Schw.  J.,  xxi.  49,  1818. 

Crystalline  massive. 

H.  =  6*5.  G.==3*Y14,  Dobereiner ;  4*122,  Erdmann.  Lustre  glistening. 
Color  gray,  spotted  dirty-wliite,  red,  brown,  and  green  ;  also  grayish-black 
to  black.     Opaque  to  translucent.     Brittle ;  fracture  subconciioidal. 

Oomp. — (^  Fe  +  i  fin)^  Si=Silica  296,  protoxyd  of  iron  35*5,  protoxyd  of- manganese  34  9  = 
100.  Analyses :  1,  Dobereiner  (Schw.  J.,  xxi.  49) ;  2,  A.  Erdmann  (Dannemora  Jernmalmsfalt, 
p.  54): 

Mg 

=99-5  Dobereiner. 

0-25,  ^1  1-59=100-87  Erdmann. 

Pyr.,  etc. — According  to  Dobereiner,  unaltered  B.B.,  but  Erdraann's  mineral  fused  easily  to  a 
lustreless  magnetic  bead,  and  gave  with  the  fluxes  reactions  for  iron  and  manganese.  Decom- 
posed readily  by  muriatic  acid  with  separation  of  gelatinous  silica. 

Obs. — The  mineral  analyzed  by  Dobereiner  was  from  an  unknown  locality,  but  Gr.  Suckow 
(Kenng.  Ueb.  Min.,  1855,  93)  states,  on  the  authority  of  Kuebel,  that  it  was  found  in  granito 
near  Ilmenau.  The  Dannemora  mineral  is  grayish-black  to  black  in  largo  masses,  light  gray  on 
the  thin  edges,  and  is  stated  to  cleave  parallel  to  a  prism  of  about  115°. 

Named  after  Major  von  Knebel. 

264.  LEUOOPHANITE.     Leukophan  Esmark,  Ak.  H.  Stockh.,  1840,  191 ;  Tamnau,  Pogg., 

xlviii.  504.    Leucophane.    Leucofanite. 

Ortliorhombic.  /A  /  about  91°  (90°  to  93°,  Greg;  91°  3',  B.  &  M.)  ; 
OAl-i,  calc.,=145°  52'.  Approximate  angles,  6^  A  2=117°-118°  30', 
0  A  2-1=126°  25'.     A  plane  m-n  on  (9=140°  30',  on  one  plane  7=126' 


I 


Si 

Fe 

Mn 

1.  Ilmenau 

32-5 

32- 

35- 

2.  Dannemora 

30-26 

34-30 

34-47 

,, 
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30',  on  other  7^:101  30',  Greg.  Crystals  tabular  and  nearly  rcctanrrnlar. 
Cleavage  :  basal  perfect;  imperfect  in  another  direction,  inclined  12G°  25^ 
to  the  base;  and  perhaps  in  a  third,  at  riglit  angles  to  0.  Usually  ma» 
sive. 

H.=:3-5— 4.  G.=2-974.  Lustre  vitreous  on  a  cleava2:e  surface.  Cold 
pale  dirty  green  to  wine-yellow;  thin  fragments  transparent  and  colorless. 
Powder  white,  and  strongly  phosphorescent,  whether  heated  or  struck! 
Electric  when  heated.  Optically  biaxial;  bisectrix  normal  to  the  base, 
plane  of  axes  the  macrodiagonal ;  Descl. 

Comp.— 0.  ratio  for  R,  fi,  Si=3  :  3  :  10;  {\  (Ca,  Na)  +  i  Bo)*  Si  +  f  fSi;  or  else  with  half  the 
excess  of  silica  basic.  Part  of  the  oxygen  replaced  by  fluorine.  Analysea:  1,  Erdmann  (Ak.  H. 
Stockh.,  1840) ;  2,  Rammelsberg  (Pogg.,  xcviii.  257) : 


gi 

U 

Be 

iln 

Ca 

Na 

& 

P 

1. 

2. 

47-82 
47-03 

1-03 

11-51 
10-70 

1-01 
ir. 

25-00 
23-37 

10-20 
11-20 

0-31 
0-30 

6  17  =  102-02  Erdrntnn. 
6-57^100-43  Ramm. 

0.  ratio,  leavmg  out  of  view  the  fluorine,  for  Ca,  Bo,  Si,  from  anal.  1,  3  :  3  :  lOG ;  from  2, 
2  :  2-8  :  lO'O. 

Pyr.,  etc. — In  the  closed  tube  whitens  and  phosphoretioes  with  a  purple  liprht.  B.B.  in  th« 
forceps  phosphoresces  and  fuses  with  intumescence  at  3  to  a  clear  colorless  glass,  which  becomei 
opaque-white  on  flaming;  imparts  an  intense  yellow  color  to  the  flame.  Fused  with  salt  of  phos- 
phorus in  the  open  tube  gives  the  reaction  for  fluorine. 

Obs. — Leucophane  occurs  in  syenite  with  albite,  cheolito,  and  yttrotantaiito,  on  tho  small  rocky 
islet  Lamoe,  near  the  mouth  of  tho  Langesund  fiord  in  Norway,  where  it  was  found  by  Ksmarlc 
It  resembles  somewhat  a  light-green  variety  of  apatite. 

Kamed  from  Acu/coj,  whiiey  and  >pa{vM^  I  appear. 

On  cryst.,  see  Greg,  Phil.  Mag'.,  IV.  Ix.  510;  Dana,  Am.  J.  ScL,  II.  xii.  205;  Descl.  Min.,  L  144 

265.  WOHLERITE.  Wolilerit  ScJieerer,  Pogg.,  lix.  327,  1843. 

Orthorhombic.  I A  7=90°  nearly,  0  A  l-i=lU°  37' ;  a  :h:c=0'7l62: 
1:1± 

0  A  f  T=if^o°  2r 

(9  Af-z=133  11 

0  A  1^1=117  07 

O  A  1-2  =  141  30 
i-iAi-^  =  llQ  34 
i-lAl=135  ± 
i-l  A  ^-5,  ov.  t-z,=126  52 
i-l  A  ^-3,  ov.  t-i,=143  8 
fi  Afi,  ov.  6>,  =  140  54 

In  tabular  crystals  and  prisms.    Cleavage :  i-i 
distinct  and  easy.     Also  granular. 

H.  =  5-5.  G.=3-41.  Lustre  vitreous,  inclining  to  ro^inouH.  C/olor  ligli^ 
yellow,  wine-,  honev-,  resin-yellow,  brownish,  grayish.  Streak-powder  yel- 
lowish-white. Transparent-subtranslucent.  Fracture  more  ur  less  con- 
choidal — splintery. 

Comp.-0.  ratio  for  (Ca,  iSlg,  Na),  Zr,  Si,  (^e,  Mn),  Cb=9-78  :  5-08  :  15-89  ^ /.^^  =  f"  ;  fr«J 
Scheerer's  analysis  (^^ith  which  Hermann's  agrees  noarly\  whence  Schecrer  ^^^"^»  » '^"J"'* 
makincr  it  a  columbate  of  zirconia  4-  5  parts  of  a  silicate  of  soda  and  hmc^  U  corro«poud3  wcU  U 
the  formula  (flCa,  Mg,  Na)"  +  iZr)Sif-H-.V(Fe,  Ma)Cb],  tho  last  member  colwnbiU. 
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A.nalyses:  1,  Scheerer  (1.  c);  2,  Hermann  (Bull.  Soc.  Nat.  Moscow,  xxxviii.  467): 
1.  Brevig 


2. 


Si 

ab 

Zr         ^e 

Mn 

Ca 

Na 

30-62 

14-47 

15-H       2-12 

1-55 

26-19 

7-78 

29-16 

11-58 

22-72  Fe  1-28 

1-52 

24-98 

7-63 

0-24,  Mg  0-4=98-14  Scheerer. 
l-33=:99-61  Herm. 


Pyr.,  etc. — B.B.  in  a  strong  heat  fuses  to  a  yellowish  glass.  "With  the  fluxes  gives  the  reat 
tion  of  manganese,  iron,  and  silica.  Dissolves  easily  when  heated  in  strong  muriatic  acid,  with 
a  separation  of  the  silica  and  columbic  acid. 

Obs. — Occurs  with  elaeolite  in  zircon-syenite,  on  several  islands  of  the  Langesund  fiord,  near 
Brevig  in  Norway.  Some  crystals  are  nearly  an  inch  long.  On  cryst.,  Descl.,  in  Ann.  Ch,  Phys., 
III.  xL,  and  Ann.  d  M.,  V.  xvi.  229;  Dauber,  Pogg.,  xcii.  242.  Descloizeaux,  in  his  later  paper, 
makes  i-i  and  i-l  the  vertical  faces  of  the  prism  I,  with  /A  7=90'"  16',  and  he  describes  the  crys- 
tals as  hemihedral  in  many  planes. 

266.  WILLEMITE.  Siliceous  Oxyd  of  Zinc,  Silicate  of  Zinc  (fr.  N.  Jersey),  Vanuxem  &  Keating, 
J.  Ac.  Philad.,  iv.  8,  1824.  Willemite  (fr.  Moresnet)  Levy,  Jahrb.  Min.  1830,  71  ;  Ann.  d.  M.,  lY. 
iv.  513,  1843.  Williamsite,  Wilhelmite,  Yillemite,  alt.  orthogr.  Anhydrous  Silicate  of  Zinc.  Hebe- 
tin  (fr.  Moresnet)  Breith.,  Char.,  130,  1832.     Troostite  (fr.  K  J.)  Shep.,  Min.,  1st  part,  154,  1832. 

Ehomboliedral.      B  A  ^=116°  1',  0  A  E=U2°  IT' ;  a=0'Q7S7S.      Ob- 


served  planes :  in  crystals  fr.  ]^.  Jersey,  ^'-2,  Id, 


.1 

2? 


fr.  Moresnet  0,  I, 


239 


idAi=us°  r.    ^Ar=i5o°  5',  rAi-2=:i5V  55', 

A^-2=:121°  59';  |Af3rl28°  30';  Levy.  Cleavage: 
i-2  easy  in  K.  Jersey  crystals  ;  0  easy  in  those  of  Mor- 
esnet. Also  massive  and  in  disseminated  grains.  Some- 
times fibrous. 

H.=:5'5.  G=3'89— 4*18.  Lustre  vitreo-resinous,- 
rather  weak.  Color  whitish  or  greenisli-yellow,  when 
purest ;  apple-green,  ilesh-red,  grayish-white,  yellowish- 
brown  ;  often  dark-brown  when  impure.  Streak  uncoi- 
ored.  Transparent  to  opaque.  Brittle.  Fracture  con- 
choidal.     Double  refraction  strong  ;  axis  positive. 

Var. — The  crystals  of  Moresnet  and  New  Jersey  differ  in  occurring 

forms  as  above  described.   The  latter  are  often  quite  large,  and  pass  under 

the  name  of  troostite ;  they  are  commonly  impure  from  the  presence  of 

manganese  and  iron.     (x.  of  crystals  from  New  Jersey,  3-89  —  4,  Vanuxem  and  Keating;  4*02, 

Herm.;  4-154,  Delesse;  from  Moresnet,  3'935,  Thomson;  4-16— 4*18,  Levy;  from  Stolberg,  4*18, 

Monheim. 

Comp. — 2n'  Si=Silica  27*1,  oxyd  of  zinc  '72*9  =  100.  Analyses:  1,  2,  Vanuxem  and  Keat- 
ing (1.  c);  3,  Hermann  (J.  pr.  Ch.,  xlvii.  11);  4,  Delesse  (Ann.  d.  M.,  IV.  x.  213);  5,  H.  WurU 
(Rep.  Am.  Assoc,  iv.  147);  6,  Thomson  (Min.,  i.  545);  7,  Levy  (Ann.  d.  M.,  IV.  iv.  513);  8,  Mon- 
heim (Verb.  nat.  Ver.  Bonn.,  1848,  157);  9,  Damour  (Descl.  Min.,  554): 


1.  Stirling 

2.  " 

3.  " 

4.  " 

5.  " 

6.  Moresnet 

7.  " 

8.  Stolberg 

9.  Greenland 


§i 
25-44 
25-00 
26-80 
27-40 
27-91 
26-97 
27-05 
26-90 
27-86 


3Po       Mn 

6-50 
0-67      2-66 


1-48 
0-75 


Pe       Mn 


tr. 
0-87 
5-35 
0-78 


9-22 
2-yO 
3-73 


0-35     - 
0-37 


2n 

6806 
71-33 
60-07 
6H-33 
5993 
68-77 
68-40 
72-91 
71-51 


Mg        H 


2-91 


1  66 


=100  Van.  &  K. 

=  99-66  Van.  &  K. 

1-00  =  100  Herm. 

=100  Delesse. 

,  Oal-6(»=100-18  Wnrtz 

1-25,  Xl  l-44«  =  99-91  Thorn. 
0-30=9(V50  Levy. 

=  100-16  Monheim. 

=  99-74  Damour.  < 


a  With  a  trace  of  zinc  and  iron. 


First  analyzed  and  described  by  Vanuxem  and  Keating. 

Pyr.,  etc. — B.B.  in  the  forceps  glows  and  fuses  with  difiBculty  to  a  white  enamel ;  the  vane« 
ies  from  New  Jersey  fuse  from  3-5  to  4.    The  powdered  mineral  on  charcoal  in  il.F.  gives  » 
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coating,  follow  whUe  hot  and  white  on  cooling,  which,  moistened  with  solution  of  cobalt,  and 
treated  ui  O.K,  is  colored  bright  green.  With  soda  the  coating  is  more  readily  obtuinod.  De- 
composed by  muriatic  acid  with  separation  of  gelatinous  silica. 

Obs— From  Vieille-Montaguo  near  Moresnet,  between  Liige  and  Aix-la-Chnpello,  in  crystali  and 
massive,  the  crystals  but  a  (ew  raiUiraeters  in  length ;  also  at  Stolberg  near  Aii-la-ChapcU^  •  »! 
Riibel  in  Carinthia;  at  Kucsaina  in  Servia  and  in  Greenland  in  coinpa-t  quartz.  In  Now  Joracj 
at  both  FrankUn  and  Stirling  in  such  quantity  as  to  constitute  an  impurtant  ore  of  zinc  It 
occurs  intimately  mixed  with  zincite  and  franklinite,  and  is  found  massive  of  a  great  variety  of 
colors,  from  pale  honey-yeUow  and  light  green  to  dark  ash-gray  and  flesh-red;  Bometiinea  in  cry*, 
tals  (troosiite)  six  inches  long  and  an  inch  or  more  thick,  imbedded  in  franklinite  and  also  in 
calcite. 

Named  by  Levy  after  William  L,  Kmg  of  the  Netherlands. 

267.  PHENAOITE.    Phenakit  K  v.  Nordenskidld,  Ak.  H.  Stockh.,  IGO,  1823,  Pogg.,  xxxLfil 

Ehombohedral ;  often liemiliedral.  12  A  Ii=llG°  3G',  0  A  B=U2'*  38', 
Kokscharof ;  a=0-G61065.  Observed  planes  :  rhombohedrons,  A\  -2,  -1, 
-i  ;  scalenohedrons,  1',  1',  -2%  f  (bevelling  terminal  edge  of  A*) ;  pyraniidu, 
|-2,  f-2  ;  prisms,  /,  ^-2,  ^-|- ;  liemiliedral,  [  f-f ,  [  f|,  [  3-j,  Kokbch.  Mia 
KussL,  ii.  308,  iii.  81. 

B  A  7=127°  21'  i?  A  -2=160°  35' 

B  A  ^-2=121  42  ^  A  -^=148  18 

1-2  A  1-2=156  U  i  A  i=144  4 

f2  A  y?=159  56  2  A  2=87  12 

Crystals  sometimes  oblong,  as  in  fig.  240 ;  but  often  the 
prism  nearly  or  quite  wanting,  and  the  form  that  of  a  low  obtuse 
rhombohedron,  with  replaced  edges  and  lateral  angles.  Cleav- 
age :  ^-2  distinct,  i?  imperfectly  so.  Twins  :  composition-face 
i-2.    ■ 

H.  =  7*5  — 8.  G.  =  2'96  — 3.  Lustre  vitreous.  Colorless;  also,  briglit 
wine-yellow,  inclining  to  red  ;  brown.  Transparent — subtranslucent.  Frac- 
ture like  that  of  quartz.     Double  refraction  positive. 

Oomp.— :6e^Si=Silica  54-2,  glucina  45*8=100.  Analyses  :  1,  Hartwall  (Pogg.,  xxii.  67),  2, 
Bischof  (Pogg.,  xxxiv.  525): 

1.  Ural  Si  55-14:        fio  4447        Xl  and  fig  tr.=99G\  ITartwall. 

2.  Framont  54*40  45-57         Oa  and  Mg  0-09  =  100-06  Bischof. 

Pyr.,  etc.— Alone  remains  unaltered ;  with  borax  fuses  with  extreme  slowness,  unless  pul 
verized,  to  a  transparent  glass.     With  soda  aflbrds  a  white  enamel ;  with  more,  intumcsco.s  and 
becomes  infusible.     Dull  blue  with  cobalt  solution. 

Obs.— Occurs  in  mica  schist  at  the  emerald  and  chrysoberyl  mine  of  Takovaja.  85  vorsta  E.  of 
Kath( 
li  lbs. 
topaz 
in  Als 

merous,  but  not  fresh,  being  ueiuw  mu  nuu  n^w^i^vco  ,  ^...v.  ...  -  -^  -  --  i    _. 

on  the  side  of  the  rancho  of  Tinaja,  it  forms,  according  to  G.  Weidnor,  a  rock,  containing  horn- 
blende  and  actinolite. 

Named  from  ^£.'<i(,  a  deceiver,  in  aUusion  to  its  having  been  mistaken  for  quartz. 

268.  MELIPHANTTE.     MeUnophan  Scheerer,  J.  pr.  Ch.,  Iv.  449,  1 852.     McUphane  Dona,  Anv 

J.  ScL,  II.  xUv.  405,  18t57. 

Tetracronal  or  hexagonal.     Massive,  and  consisting  sometimes  of  plate* 
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or  lamellae,  but  not  as  a  result  of  cleavage  structure.     Cleavage  hexagonal 
(?),  in  traces. 

H.=:5.  G.=:3*0,  Ricliter ;  3*018,  Kammelsberg.  Lustre  vitreous.  Color 
sulphur,  citron,  or  honey-yellow.  Transparent  to  translucent.  Brittle. 
Double  refraction  fitrong,  uniaxial ;  axis  negative  ;  Descl. 


Oomp.— Formula  perhaps  as  on  p.  250. 
melsberg  (Pogg.,  xcviii.  297): 


Analyses :  1,  imperfect,  by  R.  Ricliter  (L  c.) ;  2,  Ram 


Si         3tl    5tn    ^e 
44-8       12-4     1-4     1-1 


43-66 


1-57 


/' 


Se        Oa       Mg     ISTa       F 

2-2       31-5       0-2       2-6       2-3     Cb,  Zr,  ^e,  Y  0*3 =98*8  llichter. 

11-74     26-74    0-11     8-55     5-73,  K  1-40,  fl  0-30=99-80  Ramir. 


Rammelsberg's  analysis,  if  the  fluorine  is  taken  as  replacing  part  of  the  oxygen  in  the  basea 
and  acid,  gives  for  the  oxygen  (including  the  fluorine)  ratio  for  R,  K,  Si  3*7  :  3  :  8 "3.  Tho  exact 
nature  of  the  compound  is  still  doubtful.  Rammelsberg  deduces  the  same  formula  as  that  for 
leucopliane,  taking  as  the  common  oxygen  ratio  4:3:9.  But  Descloizeaux's  optical  examina- 
tions make  the  two  distinct  species. 

Pyr.,  etc. — B.B,  in  the  forceps  does  not  phosphoresce,  fuses  with  intumescence  to  a  white 
enamel ;  in  other  respects  resembles  leucophane. 

Obs. — From  the  zircon-syenite  of  Norway,  near  Fredericksvarn,  with  elseolite,  mica,  fluorite, 
and  magnetic  iron.  An  imperfect  crystal  in  the  cabinet  of  R.  P.  Greg,  Esq.,  gave  him  for  the 
angle  between  two  prismatic  faces  133° ;  the  edge  between  these  two  faces  was  replaced  bv  a 
rough  plane,  apparently  not  equally  inclined. 

Xamed  from  //£A«,  honey,  and  (/xn^w,  I  appear,  from  the  honey-yellow  color.  [Scheerer  misswrote 
the  word  melinophane,  which  would  come  from  ixeXivos,  ashen,  or  ixekivrij  mUlet!\  The  dropping  of 
the  t  of  the  genitive,  as  done  above,  has  classical  authority. 


269.  HELVITE.  Ein  Fossil  w.  Aehnlichk.  m.  d.  Granat  hat,  aber  nicht  Granat  zu  seyn 
scheint,  Mohs,  Null  Kab.,  I  92,  1804.  Helvin  Wern.,  1816,  Breith.  in  Hoffm.  Min.,  iv.  b.  112, 
1817.  Wern.  Letztes  Min.  Syst.,  2,  29,  1817  ;  Tetrahedral  Garnet  Mohs,  Char.  Syst.  Min.,  71, 
1820,  Edinb.    Tetraedrischer  Granat  id.,  Grundr.,  412,  1824. 


Figs. 


31,  32. 


Cleavage : 


octahedral,  in  traces. 


Isometric:  tetrahedral. 

H.=6— 6-5.  G.=:3-l— 3-37  3-216,  Breithaupt.  Lustre  vitreous,  inclin- 
ing to  resinous.  Color  honey-yellow,  inclining  to  yellowish-brown,  and 
siskin-green  ;  streak  uncolored.     Subtranslucent.     Fracture  uneven. 

Comp.— 0.  ratio  for  R,  Si=l :  2 ;  for  Mn+Fe,  Be=l :  1 ;  formula  (i(Mu,  re)  +  i  Be)^  Si-i- 
\  Mn  S,  Ramm. 

Analyses:  1,  2,  Gmelin  (Pogg.,  iii.  53);  3,  Rammelsberg's  correction  of  Gmelin's  anal.  1  (Min 
Ch.,  701)  J  4,  Rammelsberg  (ib.): 


1.  Schwarzenborg 

2.  » 
3. 

4.  Norway 


Si 

33-26 
35-27 
33-26 
33-13 


^e 

12-03" 

8-03 

12-03 

11-46 


Mn 

41-76 
42-12 
30-57 
36-50 


Fe 

5-56 

8-00 

8-00 

4-00 


Mn 


8-67 
9-77 


S 
5-05 

6-05 
6-71 


ign. 

1-15— 98-81  Gmelin. 
-,  ^1  1-44  Gmelin. 


l-15  =  98-73  Gmelin. 
=100-57  Ramm. 


"  With  some  alumina. 


Pyr.,  etc. — Fuses  at  3  in  R.P.  with  intumescence  to  a  yellowish-brown  opaque  bead,  becoming 
larker  in  R.F.  With  the  fluxes  gives  the  manganese  reaction.  Decomposed  by  muriatic  acid, 
with  evolution  of  sulphuretted  hydrogen,  and  separation  of  gelatinous  silica. 

Obs.— Occurs  in  gneiss  at  Schwarzenberg  in  Saxcry,  associated  with  garnet,  quartz,  fiuorito, 
and  calcite ;  at  Breitenbrunn,  Saxony ;  at  Hortekulle  near  Modum,  and  also  at  Brevig,  in  Norway 
in  zircon-syenite. 

Named  by  Werner,  in  allusion  to  its  yellow  color,  from  »}A«of,  the  swn. 
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270.  DANALITE.    J.  P.  Coolie,  Am.  J.  Sci.,  II.  xlii   73. 

Isometric.  In  octahedrons,  witli  planes  of  tlie  dodecahedron  ;  the  dode 
cahedral  faces  striated  parallel  to  the  longer  dia^'-onal. 

II.  =  5-5  — 6.  G.=:3'427.  Lustre  vitreo-resinous.  Color  flesh-red  to 
gray.  Streak  similar,  but  lighter.  Transhicent.  Fracture  subconchoidal, 
imeven.     Brittle. 

Comp,— (i  R  +  i  fie)»  Si+i  Zn  S;  in  which  ^-.t(i,  Mn,  2n.    Analyses :  J.  P.  Cooke  (L  c) : 
Si         Fe       Mn       2n        ]6e         S 

1.  Rockport         (1)31-73     27-40     6"28     17-51     13-83      5-48  =  102-23. 

2.  Gloucester  29-88     28-13     5-71     18-15     14-72*     4-8-2,  Oa  083,  Mg  fr.  =  102-24. 

■  "With  alumina. 

By  subtracting  from  anal.  1  oxygen  2-74,  equivalent  to  the  sulphur,  the  sum  is  99-40;  and 
from  anal.  2,  2-41  p.  c.  oxygen,  the  sum  is  99-83.  . 

Pyr.,  etc. — B.B.  fuses  readily  on  the  edges  to  a  black  enamel.  "With  soda  on  charcoal  givei 
a  slight  coating  of  oxyd  of  zinc.  Perfectly  decomposed  by  muriatic  acid,  with  evolution  of  sul- 
phuretted hydrogen  and  separation  of  gelatinous  silica. 

Obs. — Occurs  in  the  Rockport  granite.  Cape  Ann,  Mass.,  small  grains  being  disseminated 
through  this  rock ;  also  near  Gloucester,  Mass. ;  in  both  locahties  associated  with  a  lithia  mica, 
in  the  latter,  with  green  feldspar  and  fluorite. 

Kamed  after  J.  D.  Dana. 


271.  GARNET.  "kvBpai  pt.  [rest  Ruby  Spinel  and  Sapphire]  Theophr.  Carbunculus  pt.  [rest 
id]  Plin.,  xxxvii.  25  ;  Carchedonius,  Garamauticus  [  =  Carthaginian  or  Gararaantic  Carbuncle], 
Alabandicus  [cut  at  Alabanda],  Anthracitis,  Plin.,  ib.,  25-27.  Granatus  AWertus  Magntis,  232, 
1270.  Carbunculus  Carchedonius  =  G^erm.  Granat,  C.  Alabandicus  and  Troczenius=  (?emi. 
Alraandin,  Agric,  Foss.,  272,  Interpr.,  463,  1546.  Granat  Wall.,  Min.,  120,  1747.  Garnet 
Grenat  Fr. 

Isometric.  Observed  planes :  0  (very  rare),  /,  1 ;  trapezohedral,  2-2, 
■|-|^ ;  tetrahexahedral,  i-2,  ^-},  i-^^ ;  trisoctahedral,  f ;  hexoctahedral,  3-|-, 
4-|-.  Dodecahedron,  fig.  3,  and  the  trapezohedron  2-2,  fig.  10,  most  com- 
mon;  also  figs.  11,  13,  14,  21,  28;  octahedral  form  very  rare;  figs.  2-11- 
243  distorted  dodecahedrons ;  f.  244,  distorted  trapezohedron ;  f.  246,  com- 
bination of  the  dodecahedron  aiui  trapezohedron,  but  distorted,  and  having 
only  four  planes  of  the  former. 

Cleavage  :  dodecahedral,  sometimes  quite  distinct.  Twins  :  composition- 
face  octahedral.  Also  massive ;  granular,  coarse,  or  fine,  and  sometimes 
friable  ;  lamellar,  lamellae  thick  and  bent.  Also  very  compact,  crypto- 
crystalline  like  saussurite. 

H.=z6-5— 7*5.  G. =3-15— 4-3.  Lustre  vitreous — resinous.  Color  red, 
brown,  yellow,  Tvhite,  apple-green,  black ;  some  red  and  izireen  colors  often 
bright.  Streak  white.  Transparent — subtranslucent.  fracture  subcon- 
choidal, uneven.  Brittle,  and  sometimes  friable  when  granular  massive ; 
very  tough  when  compact  cryptocrystalline. 

Oomp.,  Var. — Garnet  is  a  unisilicate,  of  resquioxyd  and  protoiyd  bases,  having  tho  gcnenl 

formula  (i  R^"  + 1 S)^  Si',  or  ( li'f  Si'+K'  Si'. 

The  name  is  from  the  Latin  granatus,  meaning  like  a  grain,  and  directly  from  pomegranal^  th« 
seeds  of  which  fruit  are  small,  numerous,  and  red,  in  allusion  to  the  aspect  of  the  crystnls. 

There  are  three  prominent  groups,  based  on  the  nature  of  the  predominating  sesquioxyd, 

I.  Aluminagabnet,  in  which  the  sesquioxyd  is  mainly  akmi/ia(i^l). 

IL  Irongarnet,  in  which  it  is  largely  sesquioxyd  of  iron  (Fo),  usually  with  some  alumina. 
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III.  Cheomegaenet,  in  which  it  is  largely  sesquioxyd  of  cliromium  (Sr). 

The  protoxyd  bases  present,  eitlier  singly  or  two  or  more  together,  areZme(Oa),  magnes-a  {'^^\\ 
protoxyd  of  iron  (Fe),  protoxyd  of  manganese{M-n.\  with  rarely  a  few  p.  c.  o^ protoxyd  (?)  of  chromium, , 
protoxyd  of  nickel,  or  yttria,  or  a  trace  of  au  olkaH.  Subdivisions  of  the  above  groups  have  beeni 
based  on  the  predominance  of  one  or  another  of  these  protoxyds ;  and  on  this  ground  there  are  3 
the  following  varieties  or  subspecies  : 

A.  Grossularite,  or  Lime-Aluminagarnet. 

B.  Pyrope,  or  Magnesia- ALuminagarnet 

C.  Almandite.  or  Jron-Aluminagarnet. 

D.  Spessartite,  or  Manganese- Aluminagarnei. 

E.  Andradite,  or  Lime-Irongarnet,  including  1,  ordinary;  2,  manganesian,  or  Roihoffiie;  3, 
yttriferous,  or  Yttergarnet. 

¥.  Bredbergite,  or  Lime-Magnesia- Irongarnet. 

G-.  OnYKROYiT'E.,  ox  Lime-Chromegarnet. 

Excepting  the  last,  these  subdivisions  blend  with  one  another  more  or  less  completely  through 
varieties  containing  combinations  of  the  protoxyd  bases,  and  also  of  the  sesquioxyd  bases.  The 
following  are  their  characters.  Most  of  the  various  names  enumerated  below  under  each  division, 
making  the  synonymy,  have  stood  for  a  time  as  names  of  supposed  distinct  species. 

A.  Lime-Aluminagarnet ;  Grossularite,  (Kanelstein  [=Cinnamon  Stone]  fr.  Ceylon  [sp., 
placed  near  Zircon]  Wern.,  1803,  Ludwig's  Wern.,  ii.  209,  1804 ;  Essouite  [sp.]  H.,  Tr.  Pierres 
prec,  IftH;  Hessonite  ZeowTi.,  Handb.,  433,  1821:  Essonite  [var.  of  Garnet]  Beud.,  ]70,  1824. 
Romanzovit  [fr.  Kimito]  Nordenskiold,  Schw.  J.,  xxxi.  380.  Grossularite  [fr.  Wilui  R.,  Sib.]  Wern., 
18U8-9,  Hofm.  Min.,  i.  479,  1811;  Granat  Fallas,  N.  Nord.  Beyt.  St.  Pet.,  1793;  Wiluit  pt.  [Yil- 
uit]  Severgin.  Greiiat  du  chaux,  ou  Grossulaire,  Beud.,  337,  1824.)  A  silicate  mainly  of  alumina 
and  lime;  formula  mostly  (^Ca^+^il)"  Si^=Silica  40-1,  alumina  22-7,  lime 37-2  =  1  GO.  But  some 
lime  often  replaced  by  protoxyd  of  iron,  and  thus  graduating  toward  the  Almandite  group.  Color 
(a)  white  ;  (b)  pale  green;  (c)  amber-  and  honey-yellow;  (d)  wine-yellow,  brownish-yellow,  cinna- 
mon-brown ;  rarely  (e)  emerald-green  from  the  presence  of  chromium.     G.  =  8'4— 8*75. 

The  original  grossularite  (luiluiie)  included  the  pale  green  from  Siberia,  and  was  so  named  from 
the  botanical  name  for  the  gooseberry;  G  =3*42— 3*7 2.  Cinnamon-stone,  or  essonite,  included  a 
cinnamon-colored  variety  from  Ceylon,  there  called  hyacinth ;  but  under  this  name  the  yellow 
kinds  are  usually  included.  Succinite  is  an  amber-colored  kind  from  Ala,  Piedmont  RomanzoviU 
A  brown. 
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Pale  green,  yellowish,  and  yellow-brown  garnets  are  not  invariably  grossubritc ;  sorao  (includ- 
ag  topazolite)  belong  to  the  group  of  Irougaruet,  or  Andradito  (p.  2f.8). 

Analyses  :  1,  Croft  (G-.  Rose,  Reis.  Ural,  ii.  132) ;  2,  T.  ^Vaclltmeis[er  (Ak.  II.  Stockh.,  1823);  S, 
'.8.  Hunt  (Rep.  G-  Can.,  1847,  417,  and  also  1S6:{,  496);  4,  N.  v.  Ivanolf  (Koksch.  Miu.  Russl, 
il  79);  0,  Wachtmeister  (L  c.) ;  6,  Karsten  (Karst.  Arch.  Miu.,  iv.  388);  7,  Klaproth  (iJeilr.,  iv. 
,19,  V.  138);  8,  Arfvedson  (Ak.  II.  Stockh.,  1822,  87);  9,  C.  Gmeliu  (Jahrcsb.,  v.  221) ;  10  Klap. 
oth(l.  c);  11,  Karsten  (1.  c.) ;  12,  Nordenskiold  (Schw.  J.,  xxxi.  38u);  l;s,  Richter  (Boi.  Gca 
jeipsic,  1858,  99);  14,  Pisani  (C.  R.,  Iv.  21G): 


1.  Urals,  white 

2.  Tellcmark,  wh 

3.  Orford,  Can.,  white 

4  Sliidianka  R.,  Gross. 

5.  Wilui  " 

6.  "  " 

f  • 

8.  Malsjo,  Gin. 

9.  Ceylon,  " 


Si 

^1 

Pe 

Fe 

Mn      ilg 

36-86 

24-19 



39-60 

21-20 

2-00 

3-15      

38-60 

22-71 

1-60          0-49 

40-99 

14-90 

10-94 

0-98 

40-55 

20-10 

o-OO 



0-48      

38-25 

19-35 

7 -0  3 



0-50     2-40 

44-0 

8-5 

12-0 



tr.        

41-87 

20-57 

3-93 

0-39 

40-01 

23-00 

3-67 



38-80 

21-20 

6-.-0 

37-82 

19-70 

5-95 

0-15     4-15 

41-21 

24-08 

7-02 



0-92 

39-99 

17-98 

6-45 

2  76 

39-38 

16-11 

8-65 

tr.       1-00 

3-536; 

anal  4, 

G.  =  3-427. 

Ca 
37-15  =  98-10  Croft. 
32-30  =  98-25  Wacht. 
34-83,    Na  047,    K  tr.,  ign. 
1-10  =  99-80  lluut 
3>-94  =  100-75  Ivanof. 
.34  86=100-99  Wacht. 
3 1-7 5  =  99-58  Karsten. 
33-5  =  98  Klaproth. 
33-94  =  100-70  Arfvcd. 
30-57,    K    0-59,    ign.   0-33  = 
98-17  Gmclin 
31-25=97-75  Klaproth. 
31-35=99-12  Karsten. 
24-7t),  ign.  &  loss  ri)8  =  100N. 
32-70=99-88  Richtcr. 
36-04,  ign.  0-31  =  101-49  P. 


.0.       "  " 

1.  St.  Gothard,  " 

2.  Eomanzovite 

3.  Traversella,  dark  red 
l4.  Elba,  odahed. 

In  anal.  3,  G.=3-522-3-536; 

B.  Magnesia- Aluminagarnet ;  Ptrope.  (Carbunculi  Carchedonii  in  Boeraorum  agris  Ajric, 
?oss.,  272,  1546.  Bohemian  Garnet.  B:)hmischer  Granat  (as  a  distinct  sp.)  Wern.,  Borgm.  J., 
124,  1789;  Klapr.,  1.  16,  ii.  21.  Pyrop  Wern.,  1800,  Ludw.  Wern.,  i.  48,  1803.  Karfunkcl  Gcrnu, 
Sscarboucle  pt.  Fr.)  A  silicate  of  alumina,  with  various  protoxyd  bases,  among  wliicli  magnesia 
■)redominates  much  in  atomic  proportions,  while  in  small  proportion  in  other  garnet,  or  absent. 
'  ormula  (|  (Mg,  Oa,  Fe,  Mn)'+^  ^1)^  Si^*.  The  original  pyrope  is  the  kind  containing  chrnmo.  In 
lie  analysis  of  the  Arendal  magnesia-garnet,  Mg  :  ('a  :  Fe  +  ]Sln  =  3  :  1  :  2;  and  the  ratio  of  tho 
nagnesia  to  the  other  protoxyd  bases  is  1  :  1.  In  Moberg's  analysis  of  the  ehromiferous  pyrojH), 
jvhich  is  considered  the  best,  Mg  :  Oa  :  Fe  +  Mn  :  Or=3  :  0-75  :  1-33  :  0-57  ;  and  Mg  :  Ca  +  Fe 
+  Mn  +  Cr=l  :  0-87.     G.  =  3-7— 3-72,  Breith. ;  3-78,  Mohs;  3-738  (anal.  18),  Gcnth. 

Analyses:  15,  Wachtmeister  (1.  c);  16,  KobeU  (Kastn.  Arch.  Nat.,  v.  165,  viii.  447,  ix.  344); 
17,  Moberg  (J.  pr.  Ch.,  xhii.  122);  18,  F.  A.  Genth  (Am.  J.  «ci.,  11.  xxx'iii.  196);  19,  ZiUiacua 
;Ramm.  Min.  Ch.,  695); 


sioa 


15.  Arendal,  hlack 
6.  Pyrope 

17.  " 

18.  Santa  Fe,N.Mex. 

19.  Miesmaki,  Finl. 


Si 

42-45 

42-08 
41-35 
42-11 
41-56 


22-47 
20-00 
22-35 
19-85 
19-84 


3P€ 


1-51 


5-33 


fe         Mn 

9-29  6-27 
9-09  StnO-32 
9-94  2-59 
14-87  0-36 
4-37 


Ca 

6-53  =  100- 14  Wacht.     G.  =  3157. 

1-99,  €r  3-01=98-21'  Kobcll. 

5-29,  Cr4-17=lO0-69  Moberg. 
3-36  14-01  5-2.;,  V:v  2-62,  ign.  t»-45  =  99  Gcnth. 
22-00  4-25,  ^rO-35,  ign.  1-58=99-28  Z. 


Mg 
13-43 
10-20 
15-00 
14-01 
22-00 


The  name  pyrope  is  from  n-DpcoTr^V,  fire-like. 

C.  Iron- Aluminagarnet;  Almakdite.  (Precious  or  Oriental  Garnet.  Orientalischor  Granat, 
Sirianischer  (fr.  Siriam  in  Pegu)  Granat  Klapr.,  Beitr.,  ii.  22,  1798.  Alamandm  (Alaban.licus 
Plin.)  Karst,  Tab.,  20.  69,  1800.  Common  Garnet  pt.  Fahlungranat  Berz.,  Lohthr.)  A  sili.-atc 
mainly  of  alumina  and  protoxyd  of  iron;  formula  (^  Fe'+i  ^1)"'  Si'=Silica  36-1,  alumina ^m)-0, 
protoxyd  of  iron  43-3  =  11)0;  or  Mn  may  replace  some  of  tho   Fe,  and  Fo  part  of  the  Al. 


Color 


fine  deep-red  and  transparent,  and  then  ca[\c& precious  garnet;  also  brownish-red,  and  translucent 
or  subtrauslucent,  common  garnet;  black,  and  then  referred  io  \^v.  melanite.  Part  o  co//»mon 
garnet  belongs  to  the  AndradUe  group,  or  is  irongarnet.  The  Alabandic  carbuncles  of  1  Imy  were 
80  called  because  cu-,  and  polislied  at  Alabanda.  Hence  the  name  alniandine,  now  m  use.  vmy 
describes  vessels  ol  the  capacity  of  a  pint,  formed  from  carbuncles,  "  non  c  aros  ac  pl.-ruraquti 
Bordidos  ac  semper  fulgoris  horridi,"  devoid  of  lustre  and  beauty  of  color,  which  probai.iy  wi-re 
large  common  garnets  of  the  latter  kind.  .  r„«.-,n 

Analyses:  20,  Hisinger  (Schw.  J.,  xxi.  258);  21,  22,  KoboU  (ib.,  Ixiv.  283);  23--o.  Karsloa 
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(1   c);  26-28,  Wachtmeister  (1.  c);  29,  Klaproth  (Beitr.,  ii.  22,  v.  131:;  30,  "W.  Wachtmeist? 
(Jahresb.,  xxv.  364);  31,  Bahr  (ib.);  32,  Besnard  (Jahresb.,  1849,  745):  33,  34,  Mallet  (J.  G.  S€ 
Dubl.,  Ramm.  5th  SuppL,  125);  35,  W.  J.  Taylor  (Am.  J.  Sci.,  II.  xix.  20);  36,  C.  A.  Kurlbaui 
(ib.);  37,  Kjerulf  (J.  pr.  Ch.,  Ixv.  192);  38,  S9,  T.  Wachtmeister  (1.  c);  40,  Moberg  (J.  pr.  Om|^" 
xliiL  122);  41,  Piitzer  (llamm.  Miu.  Oh.,  695): 


^1         Pe 


20, 

Faljlun,  Almand. 

39-66 

19-66 

21. 

Zillerthal,  bn. 

39-12 

21-08 

22. 

Hungary,  prec. 

40-56 

20-61 

23. 

Zillerthal,    " 

39-62 

19-30 

24. 

Ohlapian 

37-15 

18-08 

25. 

Greenland 

39-85 

20-60 

26. 

Engso,  dull  red 

40-60 

19-95 

27. 

N.  York 

42-51 

19-15 

28. 

Norway 

52-11 

18-04 

29. 

Oriental 

35-75 

27-25 

30. 

Garpenberg 

39-42 

20-27 

31. 

Brena,  Westm. 

37-16 

19-30 

32. 

Albernreit,  bnh.-r. 

38-76 

21-00 

83. 

Wicklow,  black 

35-77 

19-85 

34. 

Kihiney,  brown 

37-80 

21-13 

35. 

Yonkers,  N.  Y.,  i7'p. 

38-32 

21-49 

36. 

Delaware  Co.,  Pa.,  irp. 

40-15 

20-77 

37. 

Oravitza 

37-52 

2001 

38. 

Hallandsaos,  dull  red 

41-00 

20-10 

39. 

U                                 11 

42-00 

21-00 

40. 

Abo,  rdh.-bn. 

40-19 

2017 

41. 

Brazil,  massive 

37-23 

15-22 

6-00 
5-00 


6-73 


Fe 

39-68 
27-28 
32-70 
34-05 
31-30 
24-85 
33-93 
33-57 
23-54 
32-33 
24-82 
37-65 
32-05 
38-07 
34-83 
30-23 
26-66 
36-02 
28-81 
25-18 
35-27 
26-76 


Mn 
1-80 
0-80 
1-47 
0-85 
0-30 
0-46 
6-69 
5-49 
1-74 
0-25 
7-61 
319 
6-43 
5-04 

2-46 
1-85 
1-29 
2-88 
2-37 
0-99 
3-40 


Mg 


2-00 

10-15 

9-93 


3-69 
2-03 
3-95 

4-46 
6-29 
8-08 
2-51 
6-04 
4-32 
4-98 
314 


Ca 

=100-80  Hlsing. 

5-76=100-04  Kobell. 

=100-34  Kobell. 

3-28  =  99-10  Karsten. 
0-36=97-34  Karsten. 
3-51  =  99-20  Karsten. 

=101-17  Wacht. 

1-07  =  101-79  Wacht. 
5-78  =  101-20  Wacht. 

=95-58  Klapr. 

2-63  =  98-34  Wacht. 
0-90  =  100-23  Bahr. 

=102-1 9  Besn. 

=98-73  MaUet. 

1-53— 99-75  Mallet. 
1-38  =  100-17  Taylor. 
1-83=99-34  Kurlbaum. 
0-89  =  98-23  Kjeririf. 
l-50=10u-33  Wachtm.      ; 
4-98  =  99-85  WachtmeistJ 
0-50  =  102-10  Moberg. 
4-31  =  96-79  Piitzer. 


iiJii 


In  anal.  26,  G.=4-236;  anal.  27,  3-90;  anal.  33,  4-196;  anal.  38,  4-188;  anal.  39,  4-043;  anali 
40,  3-86. 

D.  Manganese-Aluminagarnet ;  Spessaetite.  (Granatformiges  Braunsteinerz  (fr.  Spessart)  Z'/a^.,' 
Beitr.,  ii.  239,  1797=BrauDSteinkiesol  (near  Garnet)  Karst ,  Tab.,  20,  69,  1800.  Manganesian 
Garnet  (fr.  Haddam)  *S^e?/&er4  Am.  J.  Sci.,  vi.  155,  1823.  Mangangranat  Germ.  Broddbograuat 
Berz.  Spessartine  Beud.^  52,  1832.)  Color  dark  hyacinth-red  (fr.  Spessart),  sometimes  with  a 
shade  of  violet,  to  brownish-red.  G.  =  3-7— 4-4;  fr.  Spessart  36,  Klapr.;  fr.  Haddam  4-128,  Sey-t 
bert;  fr.  Broddbo  4*575,  d'Ohsson;  fr.  Miask  438,  Lissenko, 

Analyses:  42,  H.^Seybert  (Am.  J.  Sci.,  vi.  155,  1823);  43,  Rammelsberg  (J.  pr.  Ch.,  Iv.  487); 
44,  d'Ohsson  (Schw.*  J.,  xxx.  346);  45,  Lissenko  (Koksch.  Min.  Russl.,  iii:  23u);  46,  Klaproth 
(Beitr.,  ii.  244) : 

Si  ^1         Fe  ]Slu        Mg 

42.  Haddam,  Ct.         35-83       18-06       14-93       30-96 

43.  "  36-16       19-76       11*10       32*18        0-22 

44.  Broddbo  39-00       14*30       15-44       27-90 

45.  Minsk  36-30       17-48       14*32       30*60       

46.  Spessart  35*00       14*25       14-00       35-00       

In  anaL  42,  G.=4-128  ;  anal.  43,  4*275  ;    anal.  45,  4-38. 


Ca 
=99-78  Seybert. 

0*58  =  luO  Ramm. 
gn  1*00=97-64  D'Ohsson. 

0-51=99-21  Lissenko. 
=98-25  Klaproth. 


E.  Lime-Irongarnei ;  Andradite.  (Common  Garnet,  pt.  Allochroite  (from  Drammen  and  Feirin 
gen,  Norway)  d'Andrada,  J.  de  Phys  ,  H.  243,  1800,  Scherer's  J.,  iv.  32.  Black  Garnet;  Melanit  }•' 
(fr.  Frascati)  Wern.,  1800,  Ludw.  Wern.,  i.  48,  64,  1803.  Aplome  H.,  Tr.,  iv.  239,  1801.  Kolopho- 
mi  d! Andrada ;  Simon,  Gelxl.  J.,  iv.  405,  1807.  Grenat  resinite=Colophonite  H.,  Cours  1804, 
Lucas,  Tabl.,  265,  1806  ;  Pech-Granat  Karst,  Tab.,  32,  89,  1808.  Topazolite  (fr.  Ala)  Bonvoisin,  J. . 
de  Phys.,  Ixii.  1806.  Pyreneit  (fr.  Pyrenees)  Wern.,  1811-12,  Hoffm.  Min.,  ii.  373,  1815.  Kalk- 
granat  Berz.,  Lothr.  Granat  v.  Longban  Rothoff,  Afh.,  iii.  329, 1810;  RothofiBte  Berz.,  N.  Svst.  Miu., 
218,  1819.  Polyadelphite  (fr.  Frankhn,  K  J.)  Thorn.,  Min.  i,  154,  1836.  Jelletite  (fr.  Mt.  Rosa)  Ap- 
John,  J.  G.  Soc,  Dublin,  v.  119,  1853.  Yttergranat  (fr.  Norway)  Beryemann,  Sitz.  Ges.  Bonn.,  July, 
1854.)  Colors  various,  including  wine-,  topaz-,  and greenish-yeUow  (topazolite),  apple-green;  brown- 
ish-red, brownish-yellow;  grayish-green,  dark  green;  brown;  grayish-black,  black.    G.  =  3-(i4— 4. 

Named  Andradite  by  the  author  after  the  Portuguese  mineralogist,  d'Audrada,  who  descri>)ed 
and  named  the  first  of  the  included  subvarieties,  Allochroite.    The  included  kinds  vary  so  "widelj  | 
in  color  and  other  respects  that  no  ^  ne  of  the  names  in  use  will  serve  for  the  group. 
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Chemically  there  are  the  following  subvarieties :  1.  Simple  Lime  Irongamet.  iu  which  Iho  pro* 
oxyds  are  wholly  or  almost  wholly  lime.  Includes  :  (a)  TopazolUe,  hav'mrr  the  color  and  trauv 
arency  of  topaz,  and  also  sometimes  green  ;  although  resembling  essonitc,  Damour  hns  ehown 
hat  it  belongs  here,  {h)  Colophonitt,  a  coarse  granular  kind,  brownish-yellow  to  dark  reddish* 
rown  in  color,  resinous  in  lustre,  and  usually  with  iridescent  hues ;  named  after  the  resin  colophony 
c)  Melanile  (named  from  /^£A«?,  hlack\  black,  cither  dull  or  lustrous  ;  but  all  black  garnet  is  not  here 
Qcluded.  Pyreneite  is  grayish-black  melanite ;  the  original  afforded  Vauquelin  4  p.  c.  of  water, 
ind  was  iridescent,  indicating  incipient  alteration,  {d)  Dark  green  garnet,  not  distinguishable 
rom  some  allochroite,  except  by  chemical  trials.  Jdldite  is  green  garnet,  light  or  dark,'  and  vol* 
owish-green,  from  the  moraine  of  the  Fiudel  glacier  near  Zermatt,  lit.  Rosa ;  named  alter 
Fellet,  one  of  the  describers  of  it. 

Calderite,  a  mineral  from  Nepaul,  India,  is  said  to  be  nothing  but  massive  garnet ;  but  whether 
belonging  to  this  group  or  not  is  not  stated. 

2.  Manganesian  Lime-Irongarnet.  (a)  Boihoffite.  The  original  allochroite  was  a  manganesia» 
rou^rnet  of  brown  or  reddish-brown  color,  and  of  fine-grained  massive  structure.     The  lioth 

'e,  from  Longban,  first  analyzed  by  RotholT,  is  similar,  with  the  color  yellowisli-browo 
;o  hver-brown.  Other  common  kinds  of  manganesian  irongarnet  are  light  and  dark,  dusky  green 
md  black,  and  often  iu  crj'-stals.  Thomson's  Folyadelphitc  was  a  massive  brownish-yellow  kind, 
rom  Franklin,  N.  J.  (anal.  66,  67).  The  same  locality  affords  another  in  dark  green  crystals, 
containing  still  more  manganese. 

(6)  Aplome  has  its  dodecahedral  faces  striated  parallel  to  the  shorter  diagonal,  whence  Ilauy 
inferred  that  the  fundamental  form  was  the  cube ;  aud  as  this  form  is  simpler  than  the  dodecahe- 
dron, he  gave  it  a  name  derived  from  'nr:\6oi  simple.  Color  of  the  original  aplome  (of  unknown 
locality)  dark  brown  ;  also  found  yellowish-green  and  brownish-green  at  Schwarzenberg  iu  Saxony, 
and  on  the  Lena  in  Siberia. 

3.  Yiiriferous  Lime-Irongarnet ;  Ytiergarnet.  Contains  several  p.  c.  of  yttria  (anal.  75);  G.=:3'88, 
Bergemann ;  B.B.  infusible. 

Analyses  :  47,  Hisin^er  (Jahresb.,  ii.  101) ;  48,  Seybert  (Am.  J.  Sci ,  v.  118) ;  49,  Karsten  (1.  c.) ; 
50,  Bredberg  (Ak.  II.  Stockh.,  1822,  i.  63);  51,  Bucholz  (Scherer's  N.  J.,  iv.  172);  52-57,  Wacht- 
meister  (1.  c):  58,  Thomson  (Ann.  Lye.  N.  Y.,  iii.  9,  1829);  5y,  VauqueUn  (J.  de  Phys,  1.  94); 
60,  E^aproth  (Beitr.,  v.  108);  61,  Karsten  (1.  c);  62,  Damour  (L'lnstitut,  No.  1198,  Dec. 
1856);  63,  Ebelmen  (Ann.  d.  M.,  IV.  vii.  19);  64,  W.  Fisher  (Am.  J.  Sci.,  II  ix.  84);  65,  Bahr(J. 
pr.  Ch.,  liii.  312);  66,  Weber  (Ramm.  5th  Suppl.,  193);  67,  Baumann  (ib.);  ij>i,  D.  Forbes  (Edinb, 
N.  Ph.  J.,  II.  iii.);  69,  70,  N.  v.  Ivauof  (Koksch  Min.  Russl.,  iii.  79);  71,  Tscherniak  (Jahresb., 
1860,  766);  72,  E.  K.  Granqvist  (Koksch,  Min.  Russl.,  iii.  32);  73,  A.  Stromeyer  (Jahresb.  Han- 
over, xiii.  2:".,  1864);  74,  Rose  (Karst.  Tab.,  3:-;);  75,  Bergemann  (Sitz.  Ges.  Bonn,  July,  1854); 
76,  Wright  (J.  G.  Soc,  Dublin,  v.  119,  Ann.  d.  M.,  V.  iii.  707) ;  77,  Damour  (1.  c);  78,  v.  Merz(Nat. 
Ges.  Zurich,  vL) ;  79,  Karavaief  (Koksch.  Min.  Russl.,  iii.  34): 


(OJ 


Si 

XI 

3Pe 

Fe 

iln 

Mg 

0 

47. 

Westmanland 

37-55 

31-35 

— 

4  70 



26- 

48. 

Willsboro',  Coloph. 

38-00 

6-00 

28-06* 



29 

49. 

Schwarzenberg,  gn. 

36-85 

405 

25  35 

— 

0-95 

32 

50. 

Sala 

36-62 

7-53 

22-18 

— 



1-95 

31 

51. 

Thuringia,  Irown 

34-00 

2-00 

27-84 

— 

3  15 

30 

52. 

Longban,  yw. 

35-10 

29-10 

7-08 

26 

53. 

Altenau,  Aplome 

35-64 

30-00 

— 

3-02 



29 

54. 

Hesselkulla,  hn. 

37-99 

2-71 

28-53 

1-62 

30 

55. 

*'          gn. 

38-13 

7-32 

19-42 

— 

3  30 



31 

56. 

Arendal,  hnh.-bk. 

40-20 

6-95 

20-50 

— 

4-00 



29- 

67. 

Vesuvius,  hn. 

39-93 

13-45 

10-95 

3-35 

1-40 

31- 

68. 

Franklin,  N.  J.,  hn. 

33-72 

7-97 

17-64" 



16-70 

25 

59. 

Fraocati,  blacky  Mel. 

34-0 

6-4 

25-5 

33- 

60. 

u                u 

35-5 

6-0 

260» 



32 

61. 

((              (( 

34-60 

4-55 

28-15 

0-65 

31- 

62. 

it                a 

35-84 

6-24 

2:V12 



1-04 

32 

63. 

Beaujeu      " 

36-45 

2-06 

29-48 



0-28 

006 

30- 

64. 

Franconia,  N.  H.,  hk. 

38-85 

2815 





32- 

65. 

Gustafsberg,  G.  =  3-6 

37-80 

11-18 

15-t)6 

497 

013 

ir. 

30 

66. 

Folyadelphite 

34-83 

112 

28-73 

882 

1-42 

24 

67. 

u 

35-47 

3-10 

28-55 

5-41 

2  13 

26 

68. 

Stokoe,  green          (|)  24-43 

9  46 

20-43 

2  40 

ir. 

31 

•74=100-34  Ilisinger. 
00,  H  0-33=101  :^9  Seyb 
32  =  99-52  Kar.-ten. 
•80=100-08  Bredberg. 
•75,  11,  Cu  4 -^5  Bucholz. 
•91,  K  098  =  99- 1 7   Waoht 
-21,  K  2-35  Wacht. 
•74=100-59  Wacht. 
•65  =  99-82  Wacht. 
•48=101-13  Wacht 
-66=100-i»4  Wacht. 
•88,  H  U-().s=10l-99  T. 
•0=98-9  Vauquelin. 
5,  Mn  0  4=1004  Klapr. 
•80  =  99-75  Karsten. 
-72,  Ti  1  04=100  Damoar 
-76,  ign.  0  96  Kbelmeo- 
•00  =  99  Fi.sher. 
•28=10(102  Bahr. 
•05  =  9897  Wobcr. 
•74=101-40  Baumann. 
-38,  Nailosd  l-i'3  =  100F 


•  -Dfttermined  as  protoxyd. 
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§i         3tl        3Pe       fe     iln      Slg      d 


69. 

Schischimsk  Mts. 

35-21 

ir. 

34-11 

ir. 

TO. 

Aclimatovsk 

37-22 

6  04 

24-81 



tr. 

0-49 

71 

Dobscliau,  green 

38 

3 

28 



2 

72 

Pitkaranta,  hnK-gn. 

37-79 

12-39 

21-45 

0-83 

78. 

Arkansas 

31-'25 

31-80 





0-46 

74. 

Drammeu,  Allochr. 

37-00 

5  00 

18-50 



6-25 



75 

Norway,  hlc.^  yttrif. 

34-94 

tr. 

30-01 



1-09 

0-50 

76. 

Mt.  Rosa,  Jelleiiie,  gn. 

3809 

83-41 

77. 

Zerinatt,       *'  lotUe-gn 

.36  03 

1-24 

30-05 



0-54 

78. 

"            "  light  gn. 

36-24 

0-56 

30-53 



0-85 

79. 

Bosgolovsk,  ywh.-bn. 

35-37 

0-53 

31-49 

0-29 

0-64 

30-96  =  100-28  Ivanof. 
31-07  =  99-63  Ivanof. 
30-=  101  Tschermak. 
30-78=103-24  Granqvist. 
33-30,  Ti  3-19  =  1(10  Strom. 
30-00  =  96  75  Rose. 
26-04,  Y  6-66=99-24  Berge. 
28-61  =  100-11  Wright. 
32-14=100  Damour. 
32-38  =  100-06  Merz. 
32-50=100-72  Karavaief. 


In  anal.  52,  G.=3-965;  anal.  53,  G-..=3-871 ;  anal.  56,  G.  =  3-665;  anal.  68,  G.  =  3-64,  from^tha 
Brevigfiord  with  brevicite ;  anal.  69,  G.  =  3-798;  anal.  71,  G.  =  3*72,  in  serpentine;  anal.  73  was 
made  on  a  mineral  erroneously  called  schorlamite ;  anal.  75,  G.  =  3-88,  H.  =  5  ;  anal.  77,  G.  =  3-85. 

P.  Lime-Magnesia  Irongarnet;  Beedbergite.  A  variety  from  Sala,  Sweden,  is  here  included. 
Formula  (^  6a^+i  iUg'f  Si'^+Pe^  Si'=Silica  37-2,  peroxj^d  of  iron  33-1,  magnesia  12-4,  lime  17-3 
=  100.  It  corresponds  under  Irongarnet  nearly  to  aplome  under  Aluminagarnet.  Analysis  by 
Bredberg  (Ak.  H.  Stockh.,  i.  63,  1822) : 


80.  Sala 


Si 
36-73 


Al 

2-78 


3Pe 

25-83 


12-44 


Ca 

21-79  =  99-57 


G.  Lime  Chromegarnet ;  Ouvarovite.  (Uwarowit  Hess.,  Pogg.,  xxiv.  388,  1832.)  A  silicate 
3f  lime  and  sesquioxyd  of  chromium.     Formula  (,}  Oa'  +  ^  £vf  Si^=(Oa'-'f  Si^+^6r'^  Si^. 

In  the  Ural  variety,  a  fourth  of  the  oxyd  of  chromium  is  replaced  by  alumina ;  that  is,  ^\ :  €r 
=  1  :  3  nearly.  Color  emerald-green.  H.  =7-5.  G.  =  o-41  — 3-52.  B.B.  infusible  ;  with  borax  a 
ilea r  chrome-green  glass.  Named  after  the  Russian  minister,  Uvarof  Analyses:  81,  Komon'en 
(Verb.  min.  Ges.  St.  Pet.,  1841,  55);  82,  Erdmann  (Jahresb.,  xxiii.  291,  Ramm.  Min.  Ch.,  697); 
83,  Damour  (L'Institut,  1856,  No.  1198);  84,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  497): 


Si 

3^1 

^Q 

'£v 

Fe 

lilg 

Ca 

81. 

Bissersk 

37-11 

5-88 

22-54 

2-44 

1-10 

30-34,  II  1-01  =  100-42  K 

82. 

(1 

36-93 

5-68 

1-96 

21-84 

1-54 

31-63,  Ou  ir. =99-58  E. 

83. 

(( 

35-57 

6-26 

23-45^ 



33-32  =  98-50  Damour. 

84. 

Orford,  Can. 

36-65 

17-60 

6-20 

4-97 

0-81 

33-20,  H  0-30  =  99-63  II. 

•  Includes  some  Fe  O  . 


Garnet  usually  contains  no  water,  or  only  a  trace  of  it,  and  thus  differs  from  the  related 
'docrase.  The  grossularite  from  Wilui  afforded  G.  Magnus  only  0-12  p.  c. ;  the  cinnamon-stone 
of  Ala,  0-25  — 0-84;  the  almandine  of  Slatoust,  none  (Pogg.,  xcvi.  347). 

In  jewelry,  the  lighter  clear  garnets  are  often  called  hyacinth.  The  yellowish  is  the  Jacinta  la 
hella;  a  yellowish  crimson,  the  Guarnaccino ;  and  another  very  similar,  Verjneille,  or  Hyacinth- 
Garnet;  the  red,  with  a  violet  tinge,  Bubino-di-rocca,  and  also  Grenat  Syrian  (from  Syriam  iu 
Pegu),  and  probably  the  Ameihystizonies  of  Pliny.  The  deep  and  clear  red,  like  Burgundy  wine 
in  shade,  is  the  true  precious  garnet^  which  is  either  pyrope  or  almandito.  The  ancient  name 
aiBo.ii^  meaning  a  burning  coal,  alludes  to  the  internal  fire-like  color  and  reflection,  and  was 
applied  also  to  some  ruby.  The  Latin  name  carbunculus,  from  carbo,  coal,  has  the  same  significa- 
tion. 

Pyr.,  etc. — Most  varieties  fuse  easily  to  a  light-brown  or  black  glass;  F.=3  in  almandite, 
ripessartite,  grossularite,  and  allochroite;  3'5  in  pyrope;  but  ouvarovite,  the  chrome-garnet  from 
Canada  (No.  84  included),  is  almost  infusible,  F.  =  6.  Allochroite  and  almandite  fuse  to  a  mag- 
netic globule.  Reactions  with  the  fluxes  vary  with  the  bases.  Almost  all  kinds  react  for  iron; 
strong  manganese  reaction  iu  spessartite,  and  less  marked  in  other  varieties ;  a  chromium  reac- 
tion in  ouvarovite,  and  in  most  pyrope.  Some  varieties  are  partially  decomposed  by  acids ;  all 
except  ouvarovite  are  after  ignition  decomposed  by  muriatic  acid,  and  generally  with  separation 
of  gelatinous  silica.     Decomposed  ou  fusion  with  alkaline  carbonates. 

A  brownish-red  Arendal  garnet,  having  G.  =4-058,  was  reduced  by  heating  to  G.=4-046,  and 
by  fusion  to  8-5y6  — 8-204,  Church;  and  a  Ceylon  essonite,  having  G.  =  3-666,  had  G.  =  3-682 
after  heating  to  mcipient  fusion,  Church. 

Oba. — Garnet  crystals  are  very  common  in  mica  schist,  gneiss,  syenitic  gneiss  and  hornblende 
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and  Jilorite  schist ;  they  occur  often,  also,  in  granite,  syenite,  crystalliu  llraestono,  somctimei 
-*a  serpentine,  and  occasionally  in  trap  and  volcanic  tufa  and  lava. 

Garnet  is  sometimes  found  in  the  massive  fon.i  as  a  prominent  constituent  of  a  rock.  A  white 
variety  (lime-aluminagarnet)  occurs,  forming,  with  a  little  serpentine,  a  whitish  garnet  rock  at 
Orford  in  Canada,  having  G.  =  3-52— 3-53.  A  similar  garnet-ftlsite  exists  in  Bayreuih  in 
Bavaria.  At  St.  Frangois  in  Canada  there  is  a  yellowish-white  and  greenish-white  garnet  rock, 
consisting  of  the  same  garnet  along  with  pyroxene,  in  the  proportion,  according  to  T.  S  Hunt,  of 
57-72  of  the  former  to  40-71  of  the  latter,  having  G.  =  3-:^3,  and  aftbrding  on  analysis,  Si  44-85 
^1  10-76,  Fe  3-20,  Mg  5-24,  Oa  34-38,  ign.  l-10  =  'J9-o3  (Rep.  G.  Can.,  18G3,  490).  Eclo'jijte  is  a 
garnet-eupJiotide,  consisting  of  a  massive  reddish  garnet  and  grass-green  smaragdito  or  ouipliacito. 
These  garnet  rocks  are  all  very  tough  as  well  as  heavy  rocks. 

Many  foreign  locahties  of  garnet  have  been  mentioned  in  the  preceding  pages,  under  the  head 
of  composition  and  varieties.  The  best  cinyiamon-stone  comes  from  Ceylon,  in  gneiss ;  Mal.sjo  in 
Wermland,  in  crystalline  hmestone ;  on  the  Mussa-Alp  in  Piedmont,  with  clinochlore  and  diopside, 
whore  the  crystals  present  the  planes  I  2-2,  i-2,  |,  3-^,  0,  1 ;  at  Mittaghoru,  in  Switzerland,  with 
the  same  minerals,  reddish-brown  in  color,  and  having  sometimes  the  planes  i-2  and  \  wiiii  /  and 
2-2  ;  pale  isabella-yellow  at  Auerbach,  with  the  planes  2-2,  I,  3-|,  i-2,  i-'^ ;  a  brownish  variety 
{romanzovite)  at  Kimito  in  Finland.  A  honey -yellow  garnet  in  octahedrons  occurs  in  lOlba.  Grossu- 
larite  of  pale  greenish  color,  comes  from  the  banks  of  the  Wilui  in  Siberia,  in  serpentine  with 
idocrase,  and  from  Cziklowa,  in  the  Bannat ;  in  white  or  colorless  crystals  in  Tellemark,  in  Norway, 
and  the  Schischimskaja  Gora,  in  the  Ural;  also  whitish  in  a  resinopal  pseudomorph  after  coral  in 
Van  Diemen's  Land.  Emerald-green  crystals  are  found  at  Dobschau  in  Hungary.  Almandile  or 
precious  garnet  comes  in  fine  crystals  from  Ceylon,  Pegu,  Brazil,  and  Greenland.  Conimon 
garnet  is  found  in  dodecahedrons  3  to  4  inches  through  at  Fahlun  in  Sweden,  Arendal  and 
Kongsberg  in  Norway,  and  the  Zillerthal.  Allochroite,  an  apple-green  and  yellowisli  variciv.  of 
different  shades,  occurs  at  Zermatt  in  Valais,  in  geodes  of  crystals  in  chlorite  schist;  brilliant 
black  crystals  (melanite)  and  also  brown,  at  Vesuvius  on  Somma;  and  in  a  volcanic  tufa  at  Kras- 
cati  near  Rome;  peak  Espada  and  that  of  Ereshds  near  Bareges  in  the  Hautes-Pyreneos  {Pijrtne- 
ite).  Aplome  occurs  in  yellowish  and  brownish- green  crystals  at  Schwarzcnbcrg  in  Sax(my,  and 
on  the  borders  of  the  Lena  in  Siberia.  Spessartite  at  Spe.ssart  near  Aschaflenburg  in  Bavaria ; 
in  the  white  feldspar  of  the  granite  of  Elba,  at  St.  Marcel,  Piedmont,  in  pegmatite  at  Vilate  near 
Chanteloube,  Haute-Vienne ;  at  Broddbo,  near  Fahlun,  in  Sweden  ;  in  a  porphyritic  trap,  near 
Ilefeld  in  the  Harz.  Pyrope  occurs  in  trap,  tufa,  and  in  the  sands  of  the  region,  near  Moronitz, 
Trziblitz,  and  Podsedlitz,  in  Bohemia,  where  alone  the  variety  used  as  a  gem  is  obtained ;  also 
at  Zoblitz  in  Saxony,  and  the  valley  of  Krems  in  Bohemia,  in  a  serpentine  rock.  Ouvaruvite 
is  found  at  Saranovskaja  near  Bissersk,  in  the  vicinity  of  Kyschtimsk,  Urals,  lining  cavities  or 
fissures  in  chromic  iron ;  at  Haule,  in  Rupshu,  on  chromite. 

Near  Cauterets,  the  Hautes-Pyrenees,  large  crystals  of  brown  garnet  have  a  nucleus,  easily 
separable,  of  dull  green  crystalhzed  idocrase ;  the  containing  rock  is  a  compact  gray  limestone. 

In  N.  America,  in  Maine,  beautiful  yellow  crystals  or  cinnamon-stone  (with  idocrase)  at  Par- 
sonsfield,  Phippsburg,  and  Rumford;  manganesian  garnet  at  Phippsburg,  as  well  as  the  finest 
yellow  garnet  in  Maine  ;  in  mica  slate  near  tlie  bridge  at  Windham,  with  staurotide  ;  in  granito 
veins  at  Streaked  Mountain,  along  with  beryl;  in  large  reddish-brown  crystals  at  Bucktield.  on 
the  estates  of  Mr.  Waterman  and  Mr.  Lowe;  handsome  red  garnets  at  Brunswick.  Li  X.  Hmnp., 
at  Hanover,  small  clear  crystals  in  syenitic  gneiss  ;  blood-red  dodecahedrons  at  Francunia,  in  geodes 
in  massive  garnet,  with  calcite  and  magnetic  iron;  at  Haverhill,  in  chlorite,  some  1  \  in. ;  at  War- 
ren, beautiful  cmnamon  garnets  with  green  pyroxene ;  at  Unity,  on  the  estate  of  J.  Neal,  with  actin- 
olite  and  magnetite,  and  at  Lisbon,  near  Mink  Pond,  in  mica  slate  with  siaurolite ;  at  Grafton,  i  to 

1  in.  in  diameter.  In  Verraont,  at  New  Fane,  large  crystals  in  chlorite  slate :  also  at  Cabot  and 
Ca,vendish.  In  Mass.,  at  Carlisle,  geodes  of  transparent  ciimamon-))rown  crystals  similar  to  !i:ruro 
14,  ^vith  scapolite  in  hmestone ;  at  Boxborough,  similar  but  less  remarkable  specimens ;  al.«o  in 
gneiss  at  Brooktield  and  Brimfield;  massive  with  epidote  at  Newbury,  and  in  crystals  at  Bedford, 
Chesterfield,  with  the  Cumraington  kyanite,  and  at  the  beryl  locality  of  Barre.  In  Conn.,  trapczo- 
hedrons,  .J-1  in.,  in  mica  slate,  at  Reading  and  Monroe  ;  at  Haddam,  il).of  manganesian  garnet,  oflon 

2  in.  through,  with  chrysoberyl;  at  Middletown  feldspar  quarry,  with  octahedral  fac.>s(Slu'pard);  at 
Lyme,  large  blackish-brown  crystals  in  limestone.  In  K  York,  in  mica  slate,  in  Dover,  Duchcs.s  i  o., 
small ;  at  Roger's  Rock,  crystallized  and  massive,  and  colophonite  of  yeUow.  brown,  and  red 
colors,  abundant :  brown  crystals  at  Crown  I'oint,  Essex  Co. ;  colophonite  as  a  largo  vein  lo 
gneiss  at  VVillsboro,  E^sex  Co,  with  wollastonite  and  green  coccolite,  and  also  at  Lewis,  10  m. 
south  of  Keeseville;  in  Middletown  Delaware  Co.,  large  brown  cryct  ;  a  cinnamon  variety,  crys- 
tallized and  massive,  at  Amity;  on  the  Crotou  aqueduct,  near  Yonkers,  iu  small  rounded  crv.>«tals, 
and  a  beautiful  massive  variety— the  latter,  when  polished,  forms  a  boautitul  gem.  In  \^^'^'^''^J> 
atFrankhn,  black,  brown,  yellow,  red,  and  green  dodeeahedral  garnets;  also  near  the  Iran klin 
furnace.  In  Ptnn.,  in  Chester  Co.,  at  Pennsbury,  fine  dark  brown  crystals  with  po.islied  taeo?.  m 
g'-anite ;  near  Knauertown,  at  Keims'  mine,  in  handsome  lustrous  crystals ;  at  Chostc-r,  urowu . 
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iu  Concord,  on  Green's  Creek,  resembling  pjrope  ;  in  Leiperville,  red ;  at  Mineral  Hill,  finc-brown,i 
at  Warren,  black.  In  Delaware^  cinnamoti-stone  in  trapezohedrons,  at  Dickson's  quarry,  7  nvi 
from  Wilmington.  Also  at  Knife  rapids  on  the  Mississippi  In  California,  green  with  conpe^ 
ore,  Hope  Valley,  El  Dorado  Co.,  on  Rogers'  claim;  also  with  copper  ore  in  Los  Angeles  Co.,  iu 
Mt.  Meadows;  ouvarovite,  in  crystals  on  chromite,  at  New  Idria;  iu  Alaska,  in  large  trapezohe*: 
drons,  near  Stickeen  river ;  pjTope,  near  Santa  Fe,  New  Mexico. 

In  Canada,  at  Marmora,  dark -red;  at  Grenville,  a  cinnamon-stone;  an  emerald-green  chromes 
garnet,  containing  G  to  7  p.  c.  of  oxyd  of  chrome,  in  Orford,  Canada,  in  granular  masses  and  druses 
of  minute  transparent  dodecahedral  crystals,  with  millerite  and  calcite  (anal.  82);  and  in  thej 
same  vicinity  large  cinnamon-red  and  yellowish  crystals  of  garnet  along  with  pyroxene. 

The  cinnamou-stoue  from  Ceylou  (called  hyacinth)  and  the  precious  garnet  are  used  as  gems 
when  large,  finely  colored,  and  transparent.  The  stone  is  cut  quite  thin,  on  account  of  the  deptht 
of  color,  with  a  pavilion  cut  below,  and  a  broad  table  above  bordered  with  small  facets.  Am 
octagonal  garnet  measuring  8^  lines  by  6^  has  sold  for  near  $700.  Pulverized  garnet  is  some-i 
times  employed  as  a  substitute  for  emery. 

Alt. — (xarnets  containing  protoxyd  of  iron  often  become  rusty  and  disintegrated  through  thei 
oxydation  of  the  iron,  and  sometimes  are  altered,  more  or  less  completely,  to  limonite,  magnetite, '. 
or  hematile.     The  action  of  waters  containing  traces  of  carbonic  acid  and  carbonates  and  silicates  s 
in  solution,  results  in  the  same  changes  nearly  as  with  pyroxene,  producing  at  differeut  times  a 
loss,  or  alteration,  of  bases,  or  by  a  further  change  and  the  addition  of  water,  sieatiie,  serpentine, 
chlorite.     The  lime  in  the  lime  garnets  may  be  taken  up  by  the  carbonic  acid  of  the  waters ;  and^ 
if  magnesia  is  combined  with  the  carbonic  acid  (forming  a  bicarbonate),  it  may  take  the  place  of 
the  lime,  and  thus  give  rise  to  a  serpentine  or  steatite  pseudomorph,  or  to  a  chlorite,  if  the  iron  partly 
remains.     Alkaline  carbonates  seldom  produce  the  changes,  for  alkaline  pseudomorphs  are  rare. , 
An  excess  of  silica  is  to  be  expected  in  analyses,  according  to  Bischof,  since  part  of  the  bases  are  -: 
often  lost  through  incipient  change.     Quartz  also  occurs  with  the  form  of  garnet. 

Trolle  Wachtmeister  found  in  a  crystallized,  reddish-brown  garnet,  having  G.  =  3"85],  from 
Klemetsaune  in  Norway,  which  was  partly  penetrated  by  a  whitish  mineral,  Si  52*1 1,  3cl  18  03, 
Fe  23*54,  Mu  1*74,  Ca  5'77  =  101-19,  in  which  there  is  a  deficiency  of  bases,  or  what  is  equivalent, 
an  excess  of  silica,  the  oxygen  ratio  of  bases  and  silica  being  1  :  1*7,  instead  of  1 :  1.  Scliill  found 
in  a  melauito  from  Kaiserstuhl,  Si  45*80,  ^1  11*00,  Fe  12*33,  Ca  22-10,  Mg  2*00,  Fe  7*16,  Mn  Q*70 
r=10l*09,  giving  for  the  oxygen  ratio  of  bases  and  silica  1  :  1*34.  Sthamer  obtained  for  a  massive 
garnet,  of  a  dark  grayish-green  color,  from  Miask,  having  a  serpentine-like  nucleus.  Si  4611,  Al 
12*09,  3Pe  13-19,  Ca  20-33,  Mg  7*36  =  99*08,  giving  for  the  oxygen  ratio  of  bases  and  silica  1 :  1-3. 

Pyropo  occurs  altered  to  talc  at  its  several  localities.  A  serpentine  pseudomorph  after  garnet, 
from  Schwarzenberg  in  Saxony,  afforded  Kersten  Si  34*24,  Mg  33-28,  Fe  3*38,  Mn  0*41,  Xa  0*35, 
H  with  some  bitumen  10*62,  magnetic  iron  17*50  =  99*78  =  82*28  serpentine  and  17*50  magnetic 
iron. 

Some  garnets  effervesce  with  acids,  from  the  presence  of  carbonate  of  lime,  wliich  they  have  re- 
ceived probably  through  the  action  of  waters  holding  carbonic  acid  or  bicarbonates  in  solution,  as, 
for  example,  a  black  garnet  from  Arendal,  Norway,  which  contains  both  calcite  and  epidotc ;  and 
crystals  from  Tvedestrand,  which  are  wholly  calcite  within,  there  being  but  a  thin  crust  of 
garnet. 

Artif. — Melanite  garnets  have  been  obtamed  in  a  porous  glass  proceeding  from  the  fusion  of 
idocrase  (Klaproth),  and  also  of  a  melanite  from  Frascati  (v.  Kobell).  Miller  mentions  the  occur- 
rence of  garnet  in  crystals  as  a  furnace  product.  Daubree  and  Studer  state  that  crystals  of  garnet 
may  be  made  by  fusing  together  the  constituents.  Mitscherlich  has  also  obtained  garnets  arti- 
ficially (Ann.  Ch.  Phys.,  Ixii.  219). 

TrtiTOMiTE  of  Weibye,  a  hydrous  species,  is  probably  related  in  composition,  as  it  is  in  form,  to 
garnet  and  helvin;  it  appears  to  give,  although  asesquioxyd  silicate,  the  garnet  oxygen  ratio  1 ;  1. 
See  description  under  Hydrous  Silicates. 
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272.  ZIRCON.  AvYKvptov  (=Lyncurium)?  Theophr.  [Pliny  knew  of  no  stone  of  the  name  Lj-n- 
curiura,  xxxvi.  13.]  C'jirysolithos  ?  pt,  Plin.,  xxxvii.  42  ;  Melichrysos?  ib.,  45;  Crateritis  ?  ib., 
56.  Not  Chry soli thos  (Gemmarii  hodie  etiam  Hyacinthum  vocant)  Germ.  Jacinth,  Agric,  Fcss., 
295,  Interpr.,  464,  1546.  Not  Hyacinthus  Wall,  121,  1747.  Jargon  (in  note  acknowledging 
ignorance  of  it)  CronsL,  42,  1758.  Jargon,  Topazius  pt.  (clarus  hyalinus,  var. /),  Walk,  'z40, 
1772.  Grenat  d  prisme  quadrilatere,  etc.,  Hyacinte  (fr.  Expailly)  Faujas,  Viv.,  187,  and  Errata, 
1772.     Hyacmte  pt.  (var.  1  ;  angles  and  figs,  given)  [rest  Idocrase,  Meionite,  Harmotome]  di 


Lisle,  Crist.,  1'7T2,  ii.  1783  ;  Diamant  brut,  ou  Jnrgou  de  Ceylan,  ib.,  ii.  229,  1783.  Zircon  ((V. 
Ceylon)  Wern.,  1783 ;  Karsten,  Lempe  Mag.,  iv.  9<.J,  1787.  Zircon  (a  Silicate  of  ZIRCONIA)  Klapr^ 
Schrlft.  Nat.  Fr.  Berl.,  ix.  1789,  Beitr.,  i.  203.  Zirconito.  Ostranit  Breith.,  Uib.,  1830,  Char.,  1832. 
Calyptolite  Shep.,  Am.  J.  Sci.,  II.  xiL  210,  1851.  Engelhardit  E.  v.  IJofmann,  Koksch.  Mia. 
RussL,  iii.  150,  1858. 

Tetrao^onal.     6>  Al-^=147°  22' ;  cj=0-640373.    Observed  planes  :  0  very 
'are ;  prisms  /,  i-i  ;  octahedral  1,  2,  3,  l-^ ;  zirconoid,  3-3,  4-4,  5-5. 


Faces  of  pyramids  sometimes  convex.    Cleavage  :  /imperfect,  1  less  dis- 
tinct.    Also  in  irregular  forms  and  grains. 


UNISILICATES. 


2T3 


/A  1=132°  10' 
7a  2=151    5f 
/A  3=159    48i 
/Al-^=112    25 


^-^Al=118°    20'  1  A  1,  pyr.,=123M9.i' 

^-^Al-^=122    38  lAl,  bas.,=84    19J- 

^-^  A  3-3=148  16f  l-^  Al-^,  pyr.,  =  135    10 
^-*  A  4-4= 155    8  lAl-^=151    39^- 
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248 

249 

f^^ 

I 

I 

I     I 

250              251 

2(8 


(^ 


%dy 


McDowell  Co.,  N.  C. 
256 


254 


Gov.  of  Tomsk.  UraL  Saualpc. 

H  =7-5  G  =4-05— 4-75.  Lustre  adamantine.  Colorless,  pale  yellow- 
ish, grayish,  yellowish-green,  brownish-yellow,  reddish-brown.  Streak  iin- 
colo?ed.  Transparent  to  subtranslucent  and  opaque,  fracture  conchoidal, 
brilliant.     Double  refraction  strong,  positive. 

Var^Tlie  colorless  and  j-ellowish  or  smoky  zircons  of  Ceylon  have  there  been  long  cUed  /ar^ 

18 


274 


OXYGEN   COMPOUNDS. 


257 


in  jewelry,  in  allusion  to  the  fact  that  while  resembling  the  diamond  in  lustre,  they  were  conipara 
tieely  worthless ;  an(i  thence  came  the  name  zircon.     The  brownish,  orange,  and  reddish  kind? 

were  called  distinctively  hyacinths — a  name  applied  also  in  jewelry 
to  some  topaz  and  light  colored  garnet.  Crystals  like  fig.  254  are 
the  engelhardiie  of  Russia  The  crystals  from  Fredericksvarn, 
analyzed  by  Berlin  (anal.  5),  were  by  mistake  called  Erdmannite. 
Minute  dark  brown  and  greenish-brown  crystals  from  the  chryso- 
berj'-l  locaHty  at  Haddam,  Ct.,  are  the  calyptolite  of  Shepard,  probably 
an  altered  variety,  like  ostranite,  malacone,  etc.  (see  beyond).  Fig, 
25*7  represents,  of  actual  form,  a  crystal  from  Warren  Co.,  N.  Y., 
which  is  chesnut-brown  about  some  of  the  angles  (as  marked  by  dot- 
ted Hnes),  and  the  rest  grayish- white ;  others  from  the  region  have 
stripes  of  color  parallel  to  the  edges  of  3-3  ;  the  planes  3-3  and  3  are  in 
part  wanting. 

For  crystals   from   Stockholm    G.=4072— 4-222,    Svanberg;    fr. 
Ilmen   Mts.,   4599,   4-610,  id.;    fr.   Ceylon,  4-681,  id. ;  4-721,  Cowry; 
Tohnsbiii'f)-  "NT  Y  ^^'   Fredericksvarn,  4*2,  Berlin ;   from  Duncombe  Co.,  N.  C,   4'607J 

^'  Chandler;  fr.  Litchfield,  Me.,  4-7,  Gibbs;  fr.— ?   4-615-4-71,  Henne- 

berg;  fr. Grenville,  Canada,  4-625—4-602,  T.  S.  Hunt;  fr.  Reading,  Pa.,  4-595,  Wetherill. 

The  crystals  have  but  slight  variations  in  angle.  Kokscharof  deduced  (Min.  Russl.,  iii.  139, 
19o)  for  the  Ural  crystals  1  A  1  =  123°  19'  34"  and  84°  19'  46";  which  agree  very  closely  with 
his  measurements  (123°  20'  21")  and  those  for  the  mineral  by  Kupffer  (Preisschrift,  etc.),  who 
obtained  123°  20'  8".  For  the  engelhardite  Kokscharof  obtained  84°  21' 45".  H.  Dauber  found 
for  crystals  fro-m  Miask  123°  20'  18"  (Pogg.,  cvii.  275,  1859);  from  five  from  Pfitschthal,  123° 
20'  46" ;  from  three  crystals  fr.  Fredericksvarn,  123°  20'  33";  from  a  Ceylon  crystal,  123°  19'  50". 
Comp.— Zr  Si=Silica  33,  zirconia  67  =  100.  Analyses:  1,  Klaproth  (Beitr.,  v.  126);  2,  Van. 
quelin  (Haiiy's  Min.,  1801);  3,  Berzelius  (Ak.  H.  Stockh.,  1824);  4,  Wackernagel  (Ramm.  Min. 
Ch.,  890);  5,  Berlin  (Pogg.,  Ixxxviii.  162);  6,  Henneberg  (J.  pr.  Ch.,  xxxviii.  508);  7,  Vanuxom 
(J.  Ac.  Philad.,  iii.  59);  8,  C.  F.  Chandler  (Am.  J.  ScL,  II.  xxiv.  131);  9,  W.  Gibbs  (Pogg,  Ixxi. 
559);  10.  WetheriU  (Trans.  Am.  Phil.  Soc.  Philad.,  x.  346,  Am.  J.  Sci.,  xv.  443) ;  11,  T.  S.  Hunt 
(Am.  J.  Sci.,  II.  xii.  214): 

Ca  fi 

=98-5  Klaproth. 

=98-5  Vauquelin. 

=100-64  Berzelius. 

=  101-32  Wackernagel. 

=100- 10  Berlin. 

0-88  =101-09  Henneberg. 

=99-15  Yanuxem. 

0-41  =  100-08  Chandler. 

,  undec.  0-36  =  99-74  Gibbs. 

0-50  =  100-09  WetheriU. 

=101-0  Hunt. 

Klaproth  discovered  the  earth  zirconia  in  this  species  in  1789  (Beitr.,  i,  203). 

Pyr.,  etc. — Infusible ;  the  colorless  varieties  are  unaltered,  the  red  become  colorless,  while 
dark-colored  varieties  are  made  white ;  some  varieties  glow  and  increase  in  density  by  ignition. 
Not  perceptibly  acted  upon  by  salt  of  phosphorus.  In  powder  is  decomposed  when  fused  with 
soda  on  the  platinum  wire,  and  if  the  product  is  dissolved  in  dilute  muriatic  acid  it  gives  the 
orange  color  characteristic  of  zirconia  when  tested  -with  turmeric  paper.  Not  acted  upon  by 
acids  except  in  fine  powder  with  concentrated  sulphuric  acid.  Decomposed  by  fusion  with 
alkaline  carbonates  and  bisulphates. 

G.  before  heating  of  a  Ceylon  zircon,  4-183,  after  heating  to  redness,  4-534,  Damour;  T)ut  for 
some  zircons  no  change,  according  to  Church;  trials,  before  and  after,  of  the  Henderson  Co., 
4-575,  4-540;  another,  ib.,  4-665,  4-665;  the  Expailly,  4-863,  4-861;  the  Fredericksvarn,  4-489, 
4-633.     A  phosphoric  glow  after  heating,  and  the  greatest  density  after  this  glow.  Church. 

Obs. — Occurs  in  crystalline  rocks,  especially  granular  limestone,  chloritic  and  other  schists ; 
gneiss,  syenite  ;  also  in  granite ;  sometimes  in  iron-ore  beds. 

Zircon-syenite  is  a  coarse  syenitic  rock,  containing  crystals  of  zircon,  with  oligoclase,  segirine, 
elasolite,  epidote.  Crystals  are  common  in  most  auriferous  sands  (p.  6).  Sometimes  found  in  vol- 
canic rocks. 

Found  in  alluvial  sands  in  Ceylon ;  in  the  gold  regions  of  the  Ural,  near  Miask,  Beresovsk, 
Newjansk,  etc. ;  at  Laurvig  and  Hakedal  in  Norway ;  at  Arendal  in  Norway,  in  the  iron-miues , 
at  Fredericksvarn,  in  zircon-syenite ;  at  Ohlapian  in  Transylvania ;  at  Bilin  in  Bohemia ;  Sebnita 


Si 

Zr 

3Pe 

1. 

Ceylon 

32-5 

64-5 

1-5 

2. 

"        Hyacinth 

82-0 

64-5 

2-0 

8. 

Expailly 

83-48 

67-16 

— 

4. 

Fredericksvarn 

34-56 

66-76 

tr. 

5. 

(( 

33-43 

65-97 

0-70 

6. 

? 

33-85 

64-81 

1-55 

7. 

Buncombe  Co.,  N.  C. 

32-08 

67-07 



8. 

((                a             u 

33-70 

65-30 

0-67 

9. 

Litchfield,  Me. 

35-26 

63-33 

0-79 

10. 

Reading,  Pa. 

34-07 

63-50 

2-02 

11. 

Grenville,  brown 

83-7 

67-8 
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in  Saxony  ;  Pfitschthal  in  the  Tyrol ,  at  Expailly.  near  Le  Pny  in  France  ;  in  Auvorgne,  in  vol- 
canic tufa;  at  Vesuvius,  with  ryacolite  ;  in  Scotland,  at  Scalpay,  Isle  of  Harris;  at  Strontian  *n 
Argyleshire ;  in  the  auriferous  sands  of  the  Croghan  Kinsliela  Mtn.,  Ireland ;  in  Greenland ;  ut 
Santa  Rosa  in  Antioquia,  N.  Grenada  ;  in  the  gold  regions  of  Australia. 

lu  N".  America,  in  Maine,  at  Litchfield ;  at  Mt.  Mica  in  Paris  ;  Greenwood  :  ITebron.  In  Ver- 
mont, at Middlebury.  In  Conn.,  at  Norwich,  with  sillinianito,  rare;  at  liaddam  (calyptolito)  in 
minute  crystals.  In  JV.  York,  at  Hall's  miue  in  Moriah,  Essex  Co.,  cinnamon-red,  in  a  vein 
of  quartz ;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  scapolite,  pyroxene,  and  spliene,  in 
cryptals  sometimes  1  in.  in  length;  on  Deer  Hill,  1  m.  S.E.  of  Canterbury,  in  the  same  Co.,  crys- 
tals abundant  of  a  deep  brownish-red  or  black  color,  and  occasionally  U  in.  in  length ;  in  War- 
wick, at  the  southern  base  of  Mount  Eve,  chocolate-brown  crystals  in  limestone  &nd  eaipolito ; 
near  Amity,  and  also  in  Monroe  and  Cornwall,  at  several  localities,  of  white,  reddish-brown,  clove^ 
brown,  and  black  colors ;  at  Diana  in  Lewis  Co.,  in  large  browm  crystals  sometimes  2  in.  long, 
with  sphene  and  scapolite,  but  rare :  in  St.  Lawrence  Co.,  with  apatite,  at  Robinson's  in  the  town 
of  Hammond,  near  de  Long's  Mills,  some  of  the  crystals  U  in.  long  and  |  in.  wide,  and  occasion- 
ally containing  a  nucleus  of  carbonate  of  lime;  also  at  Rossie  (form  /,  1,  3);  at  Johnsburg,  in 
"Warren  Co.  In  K  Jersey,  at  Franklin ;  at  Trenton  in  gneiss.  In  Ftnn.,  near  Reading,  in  large 
crystals  in  magnetic  iron  ore  ;  at  Easton,  in  talcose  slate.  In  K  Car.,  in  Buncombe  Co.,  on  the 
road  from  the  Saluda  Gap  to  Asheville,  upon  the  first  elevation  after  passing  Green  river,  crystals 
found  loose  in  the  soil,  and  imbedded  in  feldspar;  in  the  sands  of  the  gold  washings  of  Mo- 
Dowell  Co.  (f.  253).  In  California,  in  the  auriferous  gravel  of  the  north  fork  of  the  Araencan 
river,  and  elsewhere.     In  Canada,  at  Grenville ;  St.  Jerome  ;  Mille  Isles. 

The  name  Hyacinth  was  applied  by  the  ancients  to  a  bluish-violet  stone,  regarded  as  our  sapphire, 
and  was  derived  from  a  flower  (lily)  so-called  of  this  color.  [In  modern  mineralogy  a  hyacinth- 
color  is  reddish-orange  with  a  tinge  of  brown.]  IntagU  of  zircon  are  common  among  ancient  gems, 
and  the  fact  that  the  lyncurium  of  Theophrastus  was,  as  he  says,  used  for  engraved  signets,  while 
at  the  same  time  electric  on  friction,  and  often  amber-colored,  are  the  principal  evidence  tliat  it 
was  our  zircon. 

Alt. — Zircon  is  one  of  the  least  alterable  of  minerals,  as  it  contains  no  protoxyds,  and  only  the 
most  insoluble  of  peroxyds.  It  however  passes  to  a  hydrous  state,  and  is  attended  ultimately 
with  a  loss  of  siUca  and  the  addition  of  oxyd  of  iron  and  other  impurities  derived  fron-.  infiltniting 
waters.  Auerbachite,  malacon,  cersiedite,  iachyaphaUiie,  calypioliie,  cyrtolile,  are  probably  altered 
zircon. 

The  following  tetragonal  zircon-like  minerals  are  probably  altered  zircon.  They  afford  B.B. 
more  or  less  water: 

272A.  Malacon.  (Malakon  Scheerer,  Pogg.,  Ixii.  436,  1845.)  1  A  1  =  124°  40'  to  124°  57', 
and  83°  30'.  H.  =  6-5.  G.=:3-9~4047.  Lustre  vitreous  to  subvitreous.  Color  brown,  powder 
reddish-brown  or  uncolored.  From  Hitteroe  in  Norway ;  and  Chauteloube,  Haute  Viennc,  occur- 
ring in  thin  plates,  over  3  to  4  mm.  thick,  and  occasionally  with  crystals  on  their  surface.  Named 
from  /jaXn-cos,  soft. 

272B.  Cyrtolite.  (Malacone,  Altered  Zircon,  J!  P.  Cooke.  Am.  J.  ScL,  iliiL  228;  Cyrtolite 
W.  J.  Knowlton,  ib.,  xHv.  224.)  Form  as  in  f  258,  with  the  pyra- 
midal planes  convex.  H.  =  5  — 5-5;  after  ignition  7  —  7-5,  Cooke.  258 
G.  =  :V98— 404,  Cooke;  3-85,  3-97,  Knowlton.  Lustre  somewhat 
adamantine.  Color  brownish-red  ;  powder  the  same.  From  Rock- 
port,  Mass.,  in  granite,  with  danalite  and  cryophylhte.  Named 
from  Ki'pros,  bent.     Fig.  258  from  Cooke. 

A  mineral  found  with  columbite  at  Rosendal,  near  Bjorkboda, 
Finland,  has  been  referred  to  adelpholite  of  Nordenskiold  (p.  525), 
but  an  analysis  by  A.  E.  Nordenskiold  (anal.  7)  shows  that  it  is 
an  alte-ed  zircon,  near  malacon  or  cyrtohte  (CEfv.  Ak.  Stockh., 
1863,  452,  Pogg.,  cxxii.  615,  1864). 

27-2C,  Tachyaphaltite.  (Tachyaphaltit  Weibye,  Pogg.,  Ixxxviii. 
160,  1858.)  Crystals  like  those  of  zircon,  with  planes  /,  i-i,  and 
two  octahedrons,  one  of  110'  and  the  other  of  5()\  H.  =  5-5.  G. 
=  3-().    Lustre  submetallic  to  vitreous.    Color  dark  reddish-brown. 

Slreak  dirty  yellow.  Subtranslucent.  From  granite  veins  in  gneiss  near  Kragon)e  m  Norway, 
with  sphene.  Named  from  r.i^v?,  quick,  and  aMXrof,  the  mineral  flying  readily  from  the  gangui 
when  struck.     Berlin  puts  a  ?  after  ihoria  in  his  analysis  (No.  8). 

272D.  (Erstedite.  (GErstedit /brcMarnmer,  Pogg.,  xxxv.  fi30,  1 835.)  1  Al  =  123°  16f.  U.^ 
6-5.  G.  =  3G29.  Lustre  splendent  adamantine.  Color  reddish-brown.  From  Arendal  in  xxor 
way,  and  commonly  on  crystals  of  pyroxene.     Named  after  (Erstcd. 
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272E.  AuERBACHTTB.  (AuerbacMt  Hermann,  J.  pr.  Ch.,  Lxxiii.  209,  1858.)  1  A  1  =  122'  43'  ami 
85«>  21',  Kokscharof;  86°  30',  Herm.;  87°,  Auerbach.  H.  =  6-5.  Gr.=4.-0Q.  Lustre  greasy  to. 
vitreous,  weak.  Color  brownish-gray.  From  a  siliceous  schist  in  the  Circle  of  Mariupol,  Dis- 
trict of  Alexandrovsk,  Russia.   Named  after  Dr.  Auerbach,  by  whom  the  crystals  were  first  studied.: 

272F.  Bragite  {Forbes  <Sc  DaJill,  Nyt.  Mag.  Nat.,  xiii.  1855).  Occurs  in  imperfect  crystals,  prob- 
ably tetragonal,  in  orthoclase,  near  Helle,  Naresto,  Alve,  and  Askero,  Norway.  H.  =  6— G-5; 
G.  =  5'13  — 5'35 ;  lustre  submetallic;  color  brown;  streak  yellowish-brown;  thin  splinters  trans* 
lucent.  Heated  in  glass  tube  decrepitates  strongly  and  loses  water.  B  B.  in  the  platinum  for-' 
ceps  infusible,  but  becomes  yellow;  with  borax,  a  glass  which  is  brownish-yellow  while  hot,  but  I 
green  and  finally  greenish-yellow  on  cooling.  In  salt  of  phosphorus  a  skeleton  of  silica.  Nooi 
analysis  has  yet  been  made,  and  the  true  relations  of  the  species  are  doubtful. 

Analyses:   1,  Scheerer  (1.  c.) ;  2,  Damour  (Ann.  Ch.   Phys.,  III.  xxiv.);  3,  Hermann  (  J.  pr.'. 
Ghem.,  liii.  32);  4,  J.  P.  Cooke  (1.  c);  5,  6,  Knowlton  (1.  c);  7,  A.  E.  Nordenskiold  (1.  c);  8, 
Berlin  (Pogg.,  Ixxxviii.  160);  9,  Forchhammer  (1.  c);  10,  Hermann  (1.  c.) : 


Si        Zr  3Pe 

1.  Malacon,   Hitteroe        31-31  63'40  0*41 

2.  "         Chanteloube  30-87  61-17  3-67 

3.  «  IlmenMts.'31-87  59-82  

4.  CyrtoUte,  Rockport       27-90  66-93  2-57' 


^       Fe 


1-59 

1-40 


3-11 


Y      Mg 

H 

0-34     0-11 

3-03 

3-09 

6.          "  "        (f)  26-38  60-78    

6.         "  *'  26-18  64-60* 

n.  AdelpliolitelYmldM^      24-33  57-42     3*47 

8.  Tachyaphalt,  Norway  34  68  .3896     3-72 

9.  (Erstedite,  AxQudi^X       19-71   68-961' 1-14 

10.  Auerbachiie,  Russia      42-91  55-18 0-93 

a  With  some  Fe  O.        b  With  some  Ti  O^, 


3-63  Oe  2-07 

Ce  i-40 

Ca  3-93 

Th  12-32 


tr. 
tr. 


2-05 


=  98-99  Scheerer. 

Mn  0-14=99-02  D. , 
4-OOJ  liln  1-20=100  H. 
2-19=99-59  Cooke. 
4-56,  Sn  0-47  =  99  48  Kn., 

,  Sn  0-41  =  98  97  K. . 

9-53,  Sn  0-61  =  99-29  N. . 
8-49,  ^1  l-85  =  99-92  B. 
5-5:;,  Ca  2-61  =  100  F. 
0-95  =  99-97  Herm. 


c  With  trace  of  manganese. 

In  Auerbachite,  the  only  anhydrous  kind  among  the  above,  the  oxygen  ratio  for  the  silica  and 
zirconia  is  1  :  1^,  instead  of  1  :  1. 

Artif. — Formed  in  crystals  by  action  of  chlorid  of  silicon  on  zirconia  (Daubree) ;  by  action  of 
fluorid  of  silicon  on  zirconia,  or  of  fluorid  of  zirconium  on  quartz,  beautiful  transparent  octahedrons 
resulting  (Deville  and  Caron). 

273.  VESUVIANITS.  Hyacinthus  dictus  octodecahedricus  Cappeler,  Prodr.  Crist.,  80,  pi. 
3  (fig.  261  below),  1723.  Hyacinte  pt,  Hyacinte  dnYesuYe,  de  Lisle,  Crist.,  234,  1772,  pi,  iv.;  ii. 
291,  pi.  iv.  1783.  Hyacinte  volcanique  Demesie,  Lettr.,  i.  413.  Hyacinth-Krystalle  (fr.  Wilui  R.) 
Pallas,  N.  Nord.,  Beytr.,  St.  Pet.,  v,  282,  1793 ;  Wiluite  pt.  Yulkanischer  Schorl  Wldsnmann, 
Handb.,  290,  1794.  Hyacinthiue  Dtlameih.,  Sciagr.,  i,  268,  1792,  T.  T.,  ii.  323,  1796.  Vesuvian 
W&rn.;  in  Klapr.  Beitr.,  i.  34,  1795,  ib.  (fr.  Yesuv.  and  Siberia),  ii.  27,  33,  1797.  Idocrase  /£, 
J.  d.  M.,  V.  260,  1799;  Tr.,  ii.  1801. 

Gahuit  (fr.  Gokum)  v.  Loho,  Afh.,  iii.  276,  1810,  anal,  by  Murray,  Afh.,  ii.  173,  1807  ;  Loboit 
Berz.  Fri\g3iTdit  K  Nordenskiold,  B'ldrag,  i.  80,  1820;  Frugardite.  Egeran  (fr.  Eger,  Bohemia) 
Wern.,  Min.  Syst.,  3,  34,  1817.  Cyprine  (fr.  Tellemark)  Berz.,  Lothr.,  1821.  Xanthite  Thomson^. 
Ann.  Lye,  N.  Hist.  N,  Y.,  iii,  44,  1828.  Gokumite  (fr,  Gokum)  Thorns.,  ib.,  61,  1828.  Hetero- 
merit  (fr.  Slatoust)  Herm.,  Verb.  Min.  Ges,  St.  Pet.,  1845-46,  205.  Jewreinowit  iV.  Nordensk., 
Verz.  FinL  Min.,  1852;  Kokscharof  Min.  Russl,  i.  116,  1853. 

Tetragonal.      6>  A  l-^=151°  45' ;  ^=0-537199.      Observed  planes  :    O 


vertical,  /,  i-i,  ^'-2,^  ^'-3,  ^-f,  ^-^;  pyramids,  y^,-,  ^V,  i,  h  h  h  h  h  h  h  h 
A    ^    fl    r»   o  .  i  -   ^  -•  9  .•  n  .•  g_^.  zirconoidsin  the  zolle^-^:  1,  2-2,  f-f,  3-3, 


1,  f ,  2,  3  ;  i 


4 


•^j  1-^j  I" 


1-i 


4-4,  5-5,  Vt';  in  other  zones,  1-2,  f  2,  4-2;  i-3,  f3,'f  3,'lV,'f3  ; 


6^Al=142°46y 
6^A2=:123  21 
6>  A  2-2=129  46J 
6>  A  4-4=114  18 
6^  A  1-3=139  39^ 


(9  A  7=90° 

7a1-^*=118  15' 
^-^  A  2-2=133 
i-i  A  3-3 
^-^  A  4-4=152  9 


25} 
144  51^- 


^-^  A '^•-2=153°  26' 

^-^A^-3  =  161  34 
lAl,ov.  H=129  21 
lAl,ov.7,=74  2T 

1-^  A 1  -^,  p  jr .  ,=140  54 
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Cleavage  :  /not  very  distinct,  0  still  less  so.  Columnar  etnicture  rare, 
traiglit  and  divergent,  or  irregular.  Sometimes  granular  massive.  Prisma 
isually  terminating  in  the  basal  plane  0  ;  rarely  in  a  pyramid  or  zirconoid  ; 
ometimes  the  prism  nearly  wanting,  and  the  form  short  i)yramidal  with 


runcated  summit  and  edges. 


2D, 


259 


260 


f^ 


261  262 


'<P\ 


11. 


204 


ytJ'  ^^^ 


H.=6-5.   G.=3-349 


Sandford,  Me. 


"Vesuvius. 


)olor 


brown  to  green, 


3'4:5.    Lustre  vitreous:  often  inclining  to  resinous, 
and   the  latter  frequently  bright  and  clear;  occa- 


iionally  sulphur-yellow,  and  also  pale  blue  ;  sometimes  green  along  the  axis, 
jnd  pistachio-green  transversely.  Streak  white.  Subtranspiirent — f;iintly 
iubtranslucent.  Fracture  subconchoidal — uneven.  Double  refraction 
feeble,  axis  negative. 

Comp.)  Var. — (|  R'+|  K)"  Si°  the  oxygen  ratio  for  tlie  protoxyds,  sesqnioxyds,  and  silica 
being  8  :  2  :  5,  according  to  Rammelsberg,  after  a  doteriuiuation  of  the  state  of  oxydation  of  tho 
iron.  The  variations  from  the  ratio  3:2:5  appear  to  bo  variations  about  tliis  as  the  normal 
ratio.  In  all  cases  the  oxygen  ratio  for  ft-l-fi,  Si  is  1  :  1.  The  bases  are  mainly  alumina 
for  the  sesquioxyd,  and  lime  for  the  protoxyd  portion,  as  in  tho  formula  (t  Oa'+i?  ^\f  Si\  But 
more  or  less  sesquioxyd  of  iron  replaces  part  of  the  alumina,  and  magnesia  part  of  the  lime,  while 
Mn,  K,  Na  may  be  present  in  traces. 

The  species  is  sometimes  divided  into  (I)  non-mag nesian,  containing  little  or  no  magnesia;  and 
(2)  majaeslan,  the  magnesia  4  to  13  p.  c.  of  the  mineral.  But,  as  tlio  analyses  show,  tliere  is  no 
corresponding  line  of  division.  Even  the  crystals  from  Vesuvius  vary  in  tlie  proportion  of  mag- 
nesia from  0  to  7*1 1  p.  c. 

Var.  1.  Ordinary.  The  mineral  from  Gokum  in  Finland,  called  Gahnite,  Loboile,  Gdkuinite,  and 
that  from  Frugjrd,  Frugardiie,  have  been  denominated  magnesian.  The  last  is  in  brown  and 
green  crystals,  with  G.  =3-349,  v.  Nord.  Jevreimjjite,  which  also  is  from  Frugard,  in  the  parish 
Df  Mautziila,  is  but  little  magnesian  or  not  at  aU  so ;  it  occurs  in  pale-brown  to  colorless  crystals ; 
G.=r:;'39.  Ilderomeriie  occurs  in  small  oi'-grceu  prisms,  having  the  planes  /,  i-i,  1,  3,  3-3,  in  the 
district  of  Slatoust,  Ural.  Egeran  is  a  subcolumnar  brown  variety,  from  Egor  in  Bohemia,  and 
found  also  at  Eger  in  Norway.  . 

Xanthite  is  a  yellowish-brown  vesuvianite,  from  near  Amity,  K  Y.,  the  crystals  not  dinermg 
from  those  of  the  common  variety;  it  contains  2'So  p.  c.  of  proto-vyd  of  manganese.  A  manga- 
nesian  variety,  from  St.  Marcel,  Piedmont  (where  ores  of  manganese  occur),  has  a  sulphur  to 
honey-yellow  cclor.  , 

2.  'Cisprine.  Pale  sky-blue  or  greenish-blue ;  owing  its  color  to  a  trace  of  copper,  wlicnoo  iba 
name ;  from  Tellemark,  Norway.  .,  , 

Amilyses:  1,  Magnus  (Pogg.,  xxi.  nit);  2,  Karsten  (Karst.  Arch  Min.,  iv.  .^OU;  :<,  i>ehoorcr 
fPogg.,  xcv.  520) ;  4,  Karsten  (I.  c  ) ;  5,  v.  Kobell  (Kastn.  Arch.  Nat.,  vn.  399) ;  G,  Schc-eret(l.  c);  «, 
8,  Karsten  (1.  c.) ;  9,  v.  Merz  (Nat.  Ges.  Zurich,  i.  Heft  4) ;  M,  v.  Koboll  (l._  O  ;  1 1  J^^?""f  ^ ' 
c);  12,  Scheerer(l.  c);   13,  Magnus  (1.  c);  U   Richardson  (Thomson  Mm.,  l  262) ;   16,  .Noracn 
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skiold  (Schw.  J.,  xxxi.  436);  16,  Heikel  (Arppe's  Finl.  Min.,  Act.  Soc.  Fenn.,  IV.);  1*7,  IvuloI 
(Koksch.  Min.  Russl.,  i.  116);  18,  Malmgren  (Arppe,  1.  c.) ;  19,  Magnus  (1.  c);  20,  Varrentrapp 
(Fogg.,  xlvi.  34S);  21,  Ivanof  (Pogg.,  xlvi.  341);  22,  23,  Hermann  (J.  pr.  Ch.,  xliv.  193);  24,  v. 
Hauer  ( Jahrb.  Gr.  Reichs ,  :8o3,  155);  25,  Hermann  (1.  c);  26,  Thomson  (Min.,  i.  143);  2^-37 
Rammelsberg  (Pogg.^  \\ii7.  92): 


Si 

^1 

1. 

Vesuvius,  brown 

37-36 

23-53 

2. 

a 

37-50 

18-50 

3. 

(( 

37-80 

12-11 

4. 

Piedmont,  gn. 

39-25 

18-10 

5. 

Ala 

34-85 

20-71 

6. 

((                t( 

37-35 

11-85 

J'e 


9-36 


9-23 


7.  Eger,  Bohom.,  Egeran  39*70  18-95 

8.  Saas  Valley,  ftrowTi       38-40  18-05 

9.  Zermatt,  "  37 '04  17-67 

10.  Monzoni  37*65  15*42 

11.  Cziklowa,  green  88-52  20-06 

12.  Eger,  Norway,  bnh.-gn.  37-73  13-49 

13.  Christiansand  37-66  17-69 

14.  Tellemark,  cyprine        38*80  20*40 

15.  Frugard,  Finl.,  Frug.     38-53  17-40 

16.  Lupikko,     "  36-43  1684 


5-95 


Fe 

3-99 

6*25 

4*30 
5-40 


2-90 
3*10 
4*97 

6*42 
3*42 
0-95 
6-49 
8-35 
3-90 


17.  Jevreinoffite 

18.  " 

19.  Slatoust,  Ural 

20.  "  » 

21.  "  " 

22.  "  "  green 

23.  "  "  green 


37*41  20-00  4-60 

35-22  26-10  2-73 

37*18  18*11      

37*55  17-88      

37-08  14-16      

38-19  14-34  5-26 

39-20  16-66  1-20     O'SO 


24. 


"        Eeieromerite   36-59     22-25     5-07 


25.  Achmatovsk  37-62 

26.  Amity, 'S.Y.,Xanthite   35-09 

27.  Vesuvius,  yioli.-bn.         37-75 

28.  "  dullln.       §37-83 

29.  Monzoni,  ywh.  f  38*25 


13*25 
17-43 
17-28 
10-98 
15*49 


30.  "        brown 

31.  Dognazka 


37-56     11-61     7*29      

37*15     15*52     4-85      


82.  Haslau  (Eger,  Boh.)  |  39-52     13-31     8-04 
33.  Egg  f  37-20     13-30     8-42 


34.  Eger,  Norway 

35.  Sanford,  Me. 

36.  Wilui 
37    Ala 


1 37-88  14-48  7-45  0-45 

1 37-64  15*64  6*07  

38-40  10-51  7-15  

^  37*15  13*44  6-47  


Mn      Mg       Ca         ^ 

5-21  29*68  =99-77  Magnus. 

0*10     3-10  33*71 =99*16  Karsten. 

tr.       7*11  82-11  1-67  =  100-16  Scheereii 

0-75     2*70  33-95 =99  05  Karsten. 

35-61      =96-57  Kobell. 

tr.       6-03  32-70  2-73,  HCl  0-015  = 

99-90  Scheerer. . 

0-96 34-88  ,Na  2-1  =99-49  K. 

0-65     1-50  36-72 ,  Na  0-9  =  99-32  K. 

0-42     2-43  35-79  179,  Na  0-76  =  10o-87 

Merz. 

38*24  =97*72  Kobell. 

0*02     2-99  32*41 =97 '42  Magnus. 

0-47     1-98  37-49  1-89  =  99-95  Scheerer. 

0-50     4-54  81-90 =98-77  Magnus. 

32-00 =99*55  Rich'dson. 

0-33  10-60     27-70 =  98-46  Nord. 

7-23 4*32     35*00     0*86,  gn  1*06=101-74 

Heikel. 

84-20      ,  K  1-16,  Na  1*70 

=  99-07  Ivanof. 

2-02     34-18      ,  K  1-01,  Na  0-47, 

tb  0-01  =  101-74  Malmgren. 
1-49     0-77     35-79 =98-01  Magnus. 

2-62     35-56 =99-95  Varrentr. 

1-86     30-88 =100  Ivanof. 

2*10     6-20     32-69      =99-39  Herm. 

4-00     34*73 ,  it,  Na  2-0,  C  1*50 

=99-49  Herm. 

tr.       84*81     0-55=99-27  v.  Hauer. 

0*50     3*79     36-43 ,  C  0*7  =  ]0()  01  H. 

2-80     2-00     33*08     1-68  =  98*43  Thorn. 

3-79     37-35      =101-55  Ramra. 

4-37     35*69      —=97-90  Ramm. 

4-81     36-70     ,  K0-47  =  y7-38 

Ramm, 

5-83     36-45      =98-24  Ramm. 

5-42     36-77 K   0-85  =  100*06 

Ramm. 

1-54     35-02      ,  K  1-32  =  98-75 

Ramm. 

4-22     34-48      K  0*81,  Ti  1-51  = 

99-44  Ramm. 

4-30     34-28     =98-89  Ramm. 

2-06     35-86 ,   Ti  240  =  99-67 

Ramm. 

7*70     35-96     =99*72  Ramm. 

2-87     37-41      ,  K  0-93=98-27 

Ramu* 


4*67 

6-34 

16-02 

0-61 


7-12 
6-37 
4-43 
9-03 
2-16 


0-60 


.Iji  analysis  2,  G.=3-42;  anaL  4,  G.  =  8-399;  anal.  14,  a=3-228;  anal.  16,  G.=3-374;  i._^ 
22.  G.  =  3-42;  anal.  23,  G.=3-35;  anal.  25,  G.=3-4;  anal.  26.  G.— 8-221 ;  anal.  27,  G.  =  8  882; 
anal.  28,  G.  =  3*428— 3*429 ;  anal.  29,  G.  =  8-344;  anal.  80,  G.  =  3-385;  anal.  31,  G.  =  3-878;  anal 
32,  G.  =  3-411;  anal.  33,  G.  =  3-436;  anal.  34,  G.  =  3-384;  anal.  35,  G.= 3*434  ;  anal.  36,  G.  =  3-415 
anal.  37,  G.=3-407. 

Analyses  27-37  were  made  by  Rammelsberg,  with  special  reference  to  the  state  of  oxydatiou  of 
the  iron.    The  oxygen  ratios  thus  deduced  by  him  are  as  follows ;  (27)  1*3  : 1 :  2-1 ;  (28)  1*5  :  1:2-5 
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(29)  1-5:  1:2-5;  (30)  1-6 :  1 :  2-5 ;  (31)  1  5  :  1  :  2-2  ,  (32)1-3:1  :2-4;  (33)1-}:  1  :2-4    m)l•3•l• 
2•2  ;  (35)  I'B  :  1  :2-3  ;  (36)  1-9 :  1 :  2-8  ;  (37)  1-5  :  1 :  2-3.  '^ 

Idocrase  often  contains  some  water,  amounting  occasionally  to  3  p.  c,  the  presence  of  which  i* 
probably  due  to  alteration,  and  hence  it  is  not  to  bo  included  as  part  of  tlio  protoxyd  bases  0 
Magnus  found  (Pogg.,  xcvi.  347)  in  crystals  from  Slatoust,  2H  U  ;  from  Ala  2-dH  1*1  •  gVeoa, 
from  Vesuvius,  0*29  ;  in  anotner,  2  03  ;  brown,  id.,  1-79.  Magnus  also  obtained  a  little  c-arbonif 
acid  :  u-15  p.  c.  from  the  Slatoust  idocrase,  and  006  from  the  brown  of  Vesuvius. 

Pyr.,  etc.— B.B.  fuses  at  3  with  intumescence  to  a  greenish  or  brownish  glass.  Magnu.<j  statei 
that  the  density  after  fusion  is  2-93  — 2-945.  With  the  fluxes  gives  reactions  for  iron,  and  a 
variety  from  St.  Marcel  gives  a  strong  manganese  reaction.  Cyprine  gives  a  reaction  Ibi '  copper 
with  salt  of  phosphorus.  Partially  decomposed  by  muriatic  acid,  and  completely  when  the  mineraJ 
has  been  previously  ignited. 

Obs.— Idocrase  was  tirst  found  among  the  ancient  ejections  of  Vesuvius  and  the  dolomitic 
blocks  of  Somma.  It  has  since  been  met  with  most  abundantly  in  granular  limestone;  also  in 
serpentine,  chlorite  schist,  gneiss,  and  related  rocks.  It  is  often  associated  with  lime-garnet  and 
pyroxene.     It  has  been  observed  imbedded  in  opal. 

At  Vesuvius  it  is  hair-brown  to  olive-green,  and  occurs  with  garnet,  mica,  ncphelite,  glassy 
feldspar,  etc.;  at  Ala,  in  Piedmont,  it  is  in  transparent  green  or  brown  brilliant  crysUils.  in 
chlorite  schist,  with  diopside,  ripidolite,  etc.  Found  also  at  Monzoni  in  the  Fassa  VuUey :  at 
Egg,  near  Christiansand,  Norway;  on  the  "Wilui  river,  near  L.  Baikal  (sometimes  called  luUuite,  like 
the  garnet  of  the  same  region) ;  Cziklowa  in  Hungary ;  in  the  Urals  and  elsewhere  at  localities 
above  mentioned. 

In  N.  America,  in  Maine  at  Phippsburg  and  Rumford,  just  below  the  ftills,  in  crystals  .and 
massive  with  yellow  garnet,  pyroxene,  etc.,  in  limestone  ;  at  Parsonsfield,  with  the  same  materials, 
abundant;  at  Poland  and  Sandford  (fig.  263).  In  J/osc-.,  near  "Worcester,  in  a  quartz  rock,  with 
garnet,  but  exhausted.  In  N.  York,  -^  m.  S.  of  Amity,  grayish  and  yellowish-brown  crystals, 
sometimes  an  inch  in  diameter,  in  granular  limestone  ;  also  at  the  village,  and  a  mile  east  of  the 
village,  of  yellow,  greenish-yellow,  and  yellowish-brown  colors.  In  V.  Jersey,  yellowish-brown  in 
crystals  at  Newton,  with  corundum  and  spinel.  In  Canada,  at  Calumet  Falls,  in  large  brownish- 
yellow  crystals  in  hmestone  with  brown  tourmaline;  at  Grenville  in  calcite,  in  wax-yellow 
crystals. 

For  recent  articles  on  crysL,  see  v.  Kokscharof 's  Min.  Russl.,  i.  92,  ii.  192 ;  v.  Zepharovich,  Ber.  Ak. 
Wien,  xlix.  6,  1864,  both  with  new  measurements  and  figures,  and  the  latter  a  complete  mono- 
graph. Mohs  found  0  A  1  =  142°  53' ;  v.  Kokscharof,  for  crystals  from  the  Urals  and  I'iedmont, 
142"  46'  10",  and  from  Vesuvius,  142^  46'  32  ";  v.  Zepharovich,  for  crystals  from  Fiudel  Glacier 
at  Zermatt,  Pfitsch,  and  Vesuvius,  142''  47'  26';  for  brown  var.  from  Mussa,  and  cryst.  from 
Rymfischweng  at  Zermatt,  142°  46'  18 ';  for  green  var.  from  Mussa,  142'  45'  29",  and  this  last 
he  takes  as  the  normal  angle  of  the  species.     It  gives  a=0'537541. 

Named  Vesuvian  by  AVerner,  from  the  first  known  locality.  Werner  supposed  the  mineral  to 
be  exclusively  volcanic ;  but  as  tliis  idea  is  not  expressed,  the  name  is  no  more  objectionablo 
than  all  others  derived  from  the  names  of  localities.  The  earlier  name,  Ilyacinthim,  is  bad,  as 
the  mineral  is  not  the  hyacinth  of  either  ancient  or  modern  time,  llauy's  later  name,  Idocrase  (sub- 
jective, like  many  otliers  of  his)  is  from  dJa,,  I  see,  and  /cou(7<c,  mixture,  in  allusion  to  a  resemblance 
between  the  crystaUine  forms  and  those  of  other  species.  Nothing  in  its  signification,  or  iu  any- 
thing else,  makes  it  right  to  substitute  this  for  Werner's  name.  In  English,  the  word  vesuvian 
has  the  objection  of  being  an  adjective  in  form  and  use ;  but  this  is  avoided  by  giving  it  the  min- 
cralogical  termination  above  employed. 

Alt.— Alterations  nearly  as  in  garnet,  with  a  far  greater  tendency  to  becoming  hydrated. 
Crystals  from  Maine  often  have  the  exterior,  though  still  brilliant  and  glassy,  cleavable  easUy 
from  the  part  below,  and  equally  so,  parallel  to  aU  the  smaller  as  well  as  larger  fiices,  so  that  a 
pealed  crystal  has  as  brilliant  and  even  planes  as  before.  Pscudomorphs  include  steatite,  mica, 
cUnochlore,  diopside,  and  garnet.  ,^  nn     i 

An  egeran,  analyzed  by  Ficinus  (Schrift.  Dresd.  Mm.  Ges.,  i.  235),  gave  Sdica  4300.  alumina 
14-70,  sesquioxyd  of  iron  240,  ib.  of  manganese  4-00,  Ume  30-iiO.  soda  5-33  =  99-43.  It  is  proDabiy 
m  an  altered  state,  as  Rammelsberg  infers  from  the  description  of  Ficmus.  ^ 

The  carbonic  acid  detected  by  Hermann  in  idocrase  from  Slatoust  (anal.  23)  is  evidence  or 
alteration,  and  this  acid  and  alkaline  or  earthy  carbonates  or  bicarbonates  m  solution,  are  agonu 
by  which  change  is  often  produced.  nu  t>»         i  --  iiq>« 

Artif.— Mitscherlich  has  obtained  idocrase  by  artificial  methods  (Ann.  Ch.  1  liys  'J^"-  -}^'/ 
Studer,  from  a  fusion  together  of  the  constituents;  also  Daubree,  by  the  action  oi  coona  w 
Bilicon  in  vapor  on  the  required  bases  (C.  R.,  1S64,  July,  p.  136). 
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274.  MELILITE.  Melilite  Delameth.,  T.  T.,  ii.  273,  1796;  Fl  BeUevue  (its  discov.  in  \l2(li\ 
J.  de  Phys.,  li.  456,  1800,  Humboldtilite  Mont.  &  Gov.,  Prodr.,  375,  1822.  Somervillite  Brooke^ 
Ed.  J".  Sci.,  i.  185,  1824.    Zurlite  Bamondini,  Breislak  Inst.  Geol.,  iii.  210,  1818.     Mellilite. 

Tetragonal ;  0  A  l-fcl47°  15' ;  (2=0-6432.     Observed  planes,  0,  /,  i-i, 
l-^,   i-2.      1-i  A  1-i,  over  ^^',=65°  30',   1-i  A  1-i,  ovei 
terminal  edge, =134°  48'.     Fig.  265;  also  others  with 
planes  i-2  in  place  of  i-i.     Cleavage :   0  distinct,  I  in 
"^  distinct. 

H.  =  5.     G.=2'9— 3*104.     Lustre  vitreous,  inclining 
^i  to  resin  ons  on  a  surface  of  fracture.    Color  white  or  pale 
yellow,  honey-yellow,   greenish-yellow,  reddish-brown, 
brown.     Translucent,  and  in  thin  laminae  transparent; 
also  opaque.      Fracture  conchoidal — uneven.     Double 
refraction  weak,  axis  negative. 

Comp.— (I  R^+i  ^)'  Si\  Analyses  :  1,  v.  Kobell  (Schw.  J.,  Ixiv.  293) ;  2-4,  Damour  (Ann.* Oh. 
Phys.,  III.  X.  59);  5,  v.  Kobell  (Kastn.  Arch.,  iv.  313): 

0-38,  Fe  2-32=rl00-20  KobelL 
0-36=98-35  Damour;  G.  2-9. 
1-46— 98-] 8  Damour;  G.  2-95. 
1-51  =  99-36  Damour. 
0-30,  H  2-00  =  99-75  KobeU. 

No.  3,  yellow  crystals ;  No.  4,  brown  do.  The  massive  gehlenite  of  v.  Kobell  comes  under  the 
formula  of  melilite.  Melilite  was  first  analyzed  (but  incorrectly)  by  Carpi  in  1820  (Tasch.  Miu., 
xiv.  219). 

Pyr.,  etc. — B.B.  fuses  at  3  to  a  yellowish  or  greenish  glass.  With  the  fluxes  the  reaction  for 
iron.     Decomposed  by  muriatic  acid  with  gelatinizatioii. 

Obs. — Humboldtilite  occurs  in  cavernous  blocks  of  Somma  with  greenish  mica,  the  crystals 
often  rather  large,  and  covered  with  a  calcareous  coating ;  less  common  in  transparent  lustrous 
crystals  with  nephelite,  sarcolite,  and  pyroxene,  lining  cavities  in  the  rock. 

Melilite  (fr.  /^IX;,  honey\  of  yellow  and  brownish  colors,  is  found  at  Capo  di  Bove,  near  Rome,  in 
leucitophyre  with  nephelite,  phillipsite,  gismondite,  magnetite,  and  small  black  crystals  of  augite 
and  hornblende;  0  A  1-^=147^  9',  v.  Rath  (ZS.  G.,  xviii.  544).  Somervillite,  v^'hich  Descloizeaux 
has  shown  to  have  the  angles  of  this  species,  is  found  at  Vesuvius  in  dull  yellow  crystals. 

Zurlite  occurs  in  opaque  square  or  octagonal  prisms  in  calcareous  blocks  of  Somma  with  hum- 
boldtilite ;  color  whitish  or  asparagus-green;  H.  about  6;  G.  =  3*27  ;  B.B.  infusible;  soluble  in 
nitric  acid.    It  is  impure  humboldtilite  (Scacchi,  Jahrb.  ^Min..  1853,  261).    Named  after  Sign.  Zurlo. 

Named  from  /(tAi,  honey,  in  allusion  to  the  color. 

Artif. — Common  as  a  furnace  slag,  having  been  observed  in  square  prisms  at  Russel's  Hall, 
Tipton,  Dowles,  Wicks,  etc.,  in  England  and  Wales,  near  St.  Etieune  in  France,  near  Charlevoi  in 
Belgium,  Konigshiitte  in  Upper  Silesia,  Magdesprung  in  the  Harz,  and  Easton,  Pa.  The  following 
are  analyses :  1,  2,  Percy  (Rep.  Brit.  Assoc,  1846,  Am.  J.  Sci.,  II.  v.  127) ;  3,  Karsten  (Eisenhiitt, 
ill  679): 

Si         ^1       Fe      i/Ln     i/Lg       Ca        K      CaS 
I.Dudley  38-76     14*48     118     0-23     6*84     35*68     1-11     0-98  =  99-26  Percy, 

2.  Charlevoi       87-91     13-01     0-93     2-79     7-24     31*43     2-60     3-65  =  99-56  Percy. 

3.  Konigsberg    3960     12*60       tr.      4*30     42-85     80-65  =  100  Karsten. 


Si 

'M 

^"e 

Mg 

Ca 

Na 

1. 

Humb.,  Somma 

43*96 

11-20 

6-10 

31*96 

4*28 

2. 

U                         l( 

40*60 

10-88 

4*43 

4*54 

31*81 

4*43 

8. 

Mel,  C.  di  Bove 

39-27 

6-42 

10*17 

6*44 

32*47 

1*95 

4. 

((            (( 

38-34 

8-61 

10*02 

6-71 

32-05 

2*12 

6. 

Massive  Gehlenite 

39-80 

12-80 

2*57 

4-64 

37*64 

275.  SPHENOCLASE.     Sphcnoklas  v.  Koh,  J.  pr.  Ch.,  xci.  348,  1864. 

Massive,  with  faint  indications  of  a  foliated  structure. 

H.=5-5— 6.    G.=3-2.    Lustre  feeble.    Color  pale  grayish-yellow.    Subtranslucent.    Fractun 
iplintery. 

Comp. — According  to  an  analysis  by  v.  Kobell  (1.  a): 

Si  46-08        ^1  13-04        Fe  4-77         Mn  3*23         Mg  6*25         Oa  26*50=99*8t. 
Giving  tho  0.  ratio  for  11,  fi,  Si,  11-81  :  6*10  :  24*57,  or  2  :  1  : 4,  v.  KobelL 
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Pyr..  etc.— In  the  closed  tube  yields  no  water.  B.B.  fuses  easily  (at  3)  and  quietly  to  a  shining 
greenish  glass.  Slightly  attacked  by  muriatic  and  sulphuric  acids  ;  but  after  heating,  easily  do- 
composed  with  gelatiuization  by  muriatic  acid. 

Obs. — From  Gjellebiick  in  Norway,  with  woUastonito  and  the  so-called  edelforaito,  forming 
thin  layers  of  varying  thickness  in  a  bluish  granular  limestone. 

Named  from  afnv,  a  wedge,  and  xXdo),  /  break,  it  breaking  into  wedge-shaped  pieces. 

EPIDOTE  GROUP. 

The  species  of  the  Epidote  Group,  enumerated  with  the  fornuilas  on  p. 
251,  are  characterized  by  specific  gravity  above  3,  and  therei'ure  high  ;  hard- 
ness above  6  ;  fusibility  B.B.  below  4 ;  anisometric  crystallization,  and 
therefore  biaxial  polarization;  the  dominant  prismatic  an«i;lo  112°  to  117°; 
fibrous  forms,  when  they  occur,  always  brittle ;  colors  wliite,  gray,  brown, 
yellowish-green,  and  deep  green  to  black,  and  sometimes  reddish. 

The  prismatic  angle  in  zoisite  and  other  orthorhombic  species  is  /a  /;  but  in  epidote  it  is  the 
angle  over  a  horizontal  edge  between  the  planes  0  and  i-i,  the  orthodiagonal  of  epidote  corres- 
ponding to  the  vertical  axis  of  zoisite,  as  explained  under  the  latter  species. 

T.  S.  Hunt  has  observed  (C.  R,  1863,  Am.  J.  Sci.,  II.  xxxvi.  426,  xiiii.  '203)  that  the  liigh  spe- 
cific gravity  and  hardness  of  the  Epidote  group,  as  compared  with  the  Scapolite,  is  to  bo  ascribed 
to  a  more  elevated  or  higher  multiple  equivalent,  or,  in  other  words,  to  a  more  condensed  mole- 
cule. But  the  numerical  value  of  the  multiple,  or  of  the  relation  between  the  species,  has  not  yet 
been  ascertained. 

276.  EPIDOTE.  Schorl  vert  du  Dauphine  de  Lisle,  Crist.,  ii.  401,  1783.  Strahlstein  pt 
Wem.,  1788-1800.  Thallite  (fr.  Dauphiny)  Delameth.,  Sciagr.,  ii.  401,  1792,  T.  T.,  ii.  319,  1796; 
H.,  0.  d.  M.,  V.  270,  1799.  Delphinite  (ib.)  Saussure,  Voy.  Alpes,  §1918,  1796  (=Oisanite  pt.) 
Akanticone  (fr.  Arendal)  d'Andrada,  J.  d.  Phys.,  Ii  240,  1800,  Scherer's  J,  iv.  18uO;=Aron- 
daUte  Karsl  (and  Lectures  of  Blumenbach,  earlier),  Tab.,  34,  74, 1800.  Skorza  WallacJiian  Min., 
Karst.,  Tab.,  28,  72,  1800,  Klapr.,  Beitr.,  iii.  282,  1802.  Epidote  /7.,  Tr.,  iii.  1801.  Pistazit 
Wern.,  1803,  Ludw.  Min.,  Wern.,  ii.  209,  1804.  Withamite  (fr.  Glenco)  Brewst,  EJ.  J.  ScL,  il 
218,  1825.  Puschkinit  Wagner,  Bull.  Soc.  Imp.  Nat.,  Moscow,  1841.  Achmatit  Ilerm.,  Verb. 
Min.  St.  Pet,  1845-46,  202.  Escherit  (fr.  St.  Gothard;  Sclieerer,  Pogg.,  xcv.  507,  1855.  BeusUt 
Breith.,  B.  H.  Ztg.,  xxiv.  364,  1865. 

Monoclinic.  6^=89°  27' ;  ^'-2  A  ^-2=63°  8^  0  A  1-1=122°  23';  a'.h;.c 
=0-48436  :  1  :  0-30719.  Observed  planes:  (9;  vertical,  i-i,  i\  z-2,  t-4, 
?:-6;  clinodomes,  i-l,  ^\  M;  hemidomes,  \-i,  1-i,  f^,  2-i,  3-^,  5-i,  11-^; 
-i-i,  -l-i  -i-L  -H,  -l-^,  -2-i,  -d-i,  -5-^,  -7-^ ;  hemipyramids,  |,  J,  |,  1, 
Ii;  -i  ;  24,  -24  ;  H,  H.  H.  -H ;  1-2,  -1-2  ;  9-}  ;  5-|,  -5-| ;  3-3,  -3-3  ; 
2-4;  5-5,-5-5;  7-7,-7-7;  4-8;  2-^,-2-^;  -4-4;  5-5,-0-5;  -0-g. 

267  26^ 


266 


6>Ai-i=90°  33' 
OAl-i=154  3 
6)A-l-i=:154  15 
6>Ai-l=141  41 
UaU,  ov.  6^, =64  38 


^-^A3-^=U5M8' 
^-^A5-^=157  29 
^'-i  A -1  =  104  48 
^-^Al  =  104  15 
^.^  A -3-3  =  128  6 


l.tA3-i  =  150°6' 

i-\  A  1  =  145 

l-^A-2-^ov.  6^=110 13 
1  Al,  front,  =  70  i 
lAl,ov.i-;,  =  109  591 


282  OXYGEN   COMPOUNDS.  [ 

i-iA-l-i=:116  18  ^-^  A  3-3  =  127  40  -1  A-1,  front,  =  70  2lj  ■ 

i-i  A  1-^=115  24:  i-i  A  i-2=121  31  -1 A  -l,ov.^4,=:109  35- 

^-^A2-^=133  49  '  -l-^Al-^,ov.(9,=:128  18    3-3  A  3-3,  front, =96  12. 

i-i  A  -2-^=134  23  -1-i  A  l--^;,  ov.  i-i,=51  42  -3-3  A-3-3,front,=96  411 

^^^A-3-^=145  39  -l-^  A-l=:125  13  '^-2Al-^=102  57 

l-^  A  3-^=150  6 

Crystals  nsnally  lengthened  in  the  direction  of  the  orthodiagonal,  or( 
parallel  to  i-i ;  sometimes  long  acicular.    Cleavage :  i-i  perfect ;  1-i  less  so. 
Twins :  composition-plane  1-i ;  also  i-i.     Also  fibrous,  divergent,  or  paral- 
lel ;  also  granular,  particles  of  various  sizes,  sometimes  fine  granular,  and! 
forming  rock-masses. 

H.  =  6— 7.  G.=3"25— 3"5.  Lustre  vitreous,  on  i-i  inclining  to  pearly  ovi 
resinous.  Color  pistachio-green  or  yellowish-green  to  brownish-green,, 
greenish-black,  and  black  ;  sometimes  clear  red  and  yellow;  also  gray  and 
grayish-white.  Pleochroism  often  distinct,  the  crystals  being  usually  least 
yellow  in  a  direction  through  1-i.  Streak  uncolored,  grayish.  Subtrans- 
parent — opaque :  generally  subtranslucent.  Fracture  uneven.  Brittle. 
Double  refraction  strong :  optic-axial  plane  i-l. 

Var. — Epidote  has  ordinarily  a  peculiar  yellowish-green  (pistachio)  color,  seldom  found  in  other ' 
minerals.  But  this  color  passes  into  dark  and  light  shades — black  on  one  side,  and  brown  on  the  ■ 
other.  Most  of  the  brown  and  nearly  all  the  graj-"  epidote  belongs  to  the  species  Zoisite;  and  the  ; 
reddish-brown  or  reddish-black,  containing  much  oxyd  of  manganese,  to  the  species  PiedmonUie^  , 
or  Manganepidote ;  while  the  black  is  mainly  of  the  species  AUaniie,  or  Cerium-epidote. 

Var.  1.  Ordinary.  Color  green  of  some  shade,  as  described,  (a)  In  crystals.  (&)  Fibrous, 
(c)  Granular  massive,  {d}  Scorza  is  epidote  sand,  of  the  usual  green  color,  from  the  banks  of  tho 
Arangos,  near  Muska  in  Transylvania.  The  Arendal  epidote  {Arendalite)  is  mostly  in  dark 
green  crystals;  that  of  Dauphiny  (Thallite,  De/pMniie,  Oisanite)  in  yellowish-green  crystals, 
sometimes  transparent,  and  found  near  Bourg  d'()isans,  in  the  Piedmontese  Alps.  Fuschkiniie 
includes  pleochroic  crystals  from  the  auriferous  sands  of  Katharinenburg,  Urals  ;  G.  =  3'066 ;  color 
emerald-green,  when  viewed  by  transmitted  light  through  l-^,  yellow  transverse  to  this ;  named 
after  Puschkin,  a  Russian  senator.  Achmatile  is  ordinary  epidote,  in  crystals,  from  Achmatovsk, 
Ural.     Escherite  is  a  brownish-yellow,  somewhat  greenish  epidote,  from  St.  Gothard  (anal.  28). 

2.  The  so-called  Bucklandite  from  Achmatovsk,  described  by  Hermann  (anal.  41,  42),  is  black  with 
a  tinge  of  green,  and  differs  from  ordinary  epidote  in  having  the  crystals  nearly  symmetrical,  and 
not,  like  other  epidote,  lengthened  in  the  direction  of  the  orthodiagonal.  G.=3-51.  Hermann's 
Bagrationiie,  from  Achmatovsk,  appears  to  be  essentially  the  same  mineral,  it  agreeing  with  it  in 
angles,  according  to  Hermann  (Bull.  Soc.  Nat.  Moscow,  xxxv.  248,  1862),  and  having  G.  =  3*46, 
while  the  original  bagrationite  of  Kokscharof  is  a  variety  of  allanite  (q.  v.).  It  differs  from  the 
bucklandite  in  containing  a  little  cerium  ''anal.  43). 

3.  WUhamite.  Carmine-red  to  straw-yellow :  strongly  pleochroic ;  the  color  as  seen  through  in 
one  direction,  deep  crimson,  in  another  transverse,  straw-yellow;  H.  =  6  — 6'5;  G.  =  3-137;  in 
small  radiated  groups,  i-i  A-l-i=]\Q°,  -l-iAl-i=l28°  20'.  From  trap,  at  Glencoe,  in  Argyle- 
ehire,  Scotland.     Named  after  Dr.  Witham. 

4:.  Beusiiie.  Grayish- white  to  ash-gray ;  G.==2*859— 2*8'77,  Breith.  Breithaupt  gives  the  angle 
TaP=Io4:''  20',  MaF=110°  30',  which  are  very  near  Oa  1-?',  and  -2-iAl-i.  From  near  Preda  zzo 
in  the  Tyrol. 

Oomp.— 0.  ratio  for  R,  S,  Si=l:  2:  3;  (^Oa^-f  f  (S'e,  ^l))^Si%-  being  Ume-iron-epidote,  the 
mineral  having  for  its  protoxyd  portion  almost  solely  lime  (Ca),  but  containing  sesquioxyd  of  iron 
(Pe)  in  place  of  part  of  the  alumina  (^^l).  The  results  of  the  larger  part  of  the  analyses  conform 
nearly  to  the  above  ratio,  showing  apparently  that  it  is  the  normal  ratio.  Several  appear  to  afford, 
according  to  Hermann,  less  R  and  Si  in  proportion  to  the  R,  giving  different  ratios  between  1:2:3 
and  1 :  1^:  2^ ;  but  with  the  sum  of  the  oxygen  of  the  protoxyds  and  sesquioxyds  always  equal  to 
that  of  the  silica.  The  exact  condition  of  the  iron,  whether  part  is  protoxyd  or  not,  has  not  in  all 
cases  been  ascertained,  and,  therefore,  some  of  the  results  obtained  are  not  free  from  doubt.  Ram- 
melsberg  observes  that  when  this  pouit  is  cleared  up  the  ratio  1:2:3  wUl  probably  be  found  to 
be  common  to  all. 

The  Achmatovsk  "  bucklandite  "  (anal.  41,  42)  gives  nearly  the  ratio  2:3:5;  but  if  the  iron  b€ 
all  sesquioxyd,  1 :  2*1 :  2'9.     Rammelsberg  says  the  crystals  may  contain  some  magnetite. 
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The  ratio  of  Pe  to  ^1  in  most  epidote  is  approximately  1 :  2.  as  in  analy.^ea  1  to  18,  iO,  2'^-r>L 
33,  39  ;  but  other  ratios  occur  between  1 :  2  and  1:6;  and  rarel/  the  amount  of  Vq  ia  80  'lar^'^>  ai 
to  give  nearly  the  ratio  3  :  6.  Ratio  1  :  2\  is  alVorded  by  analysis  19  ;  1 :  3  by  :'.2  ;  1:4  bj  2  J-2i* 
28-30 ;  1  :  5  by  27  •  1  :  G  by  23.  In  analysis  40,  the  silica  is  much  below  the  usual  proportion, 
and  the  0.  ratio  for  K,  R,  Si  is  nearly  3:4:0.' 

Analyses:  1,  Gefi'ken  (Pogg.,  xvi.  483);  2,  Kiihn  (Ann.  Ch.  Pharm.,  lix.373);  3,  Rammelsberg 
(2d  Suppl.,  48);  4,  id.  (Min.  Ch.,  752);  5,  ti,  Hermann  (J.  pr.  Ch.,  Ixxviii.  295);  7,  Schooror(PoxK'.. 
xci.  378,  xcv.  601);  8,  Richter  (ib.);  9,  v.  Rath  (Pogg.,  ic.  3(.7):  10,  Kiihn  (1.  c);  11,  Her- 
mann  (J.  pr.  Ch.,  xliii.  :'.o,  81);  12,  Rammelsberg  (Pogg.,  Ixxxiv.  453);  V\  Baer  (J.  pr.  Ch.,  xlvii. 
4()1);  14,  Stockar-Escher  (see  Scheerer) ;  15,  Scheerer  (I.e.);  IG,  Hermann  (J.  pr.  Ch.,  IxiviiL 
295);  17,  Scheerer  (1.  c);  18,  19,  Rammelsberg  (1.  c.) ;  20,  21,  Kuhn  (1.  c);  22,  Hermann  (1.  c); 
23,  V.  Rath  (ZS.  G.  xiv.  428);  24,  2G-3(),  Stockar-Escher  (Pogg.,  xcv.  501);  25,  Scheerer  (1.  c): 
31,  32,  Hermann  (1.  c);  33,  Rammelsberg  (Min.  Ch.,  754);  34-37,  39,  Hermann  (L  c.) ;  :^8,  Oser- 
sky  (Verb.  Min.  St.  Pet,  1842,  GG);  40,  IgelstnJm  (CEfv.  Ak.  Stockh.,  18'-.7,  11);  41,  Hennauu  (1. 
c.) ;  42,  Rammelsberg  (1.  c.) ;  43,  Hermann  (Bull.  Soc.  Nat.  Moscow,  xxxv.  248) : 
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22  02 

20-78 

20-87 

20-64 

21-76 

20-61 

2198 

14-47 

16-91 

28 '.(O 

26-39 

25-76 

26-40 

28-48 

27-74 

27-53 

27-30 

24-09 

24-92 

2 1  -05 

18-45 

2008 

18-13 

18-64 

18-85 


Fe 


Pe 
14-29- 
16-72 
17-24 
16-35 
11  56 
1 2-96 
16-57 
10-88 
15-55 


16-61 
13-37  Fo 
16-85 
15-97 
15-67 
16-49  . 
15-06  Fe 
16-50  Mn 
12-52  Fe 

9-23   " 
17-42 
13-44 
15-93   " 

7-43 

9-73 

9-99 

8-75 

7-56 

8-26 

8-66 

8-90 
10-60  Fe 

9-54  " 
11-41  " 
12-32  " 
14-22  " 
14-20  " 
14-15  " 
16-34 


Mn 

212 


1-86 
5-20 


5-55- 


1-90 
0-49 
3-59 
2-21 


1-44 


Mg 
2-38 
0-53 
1-11 
0-44 
0-77 

0-41 

0-25 

0-30 
1-40 
017 
0-60 

0-29 

0-46 
0-60 
0-43 
0-27 
2-96 
4-97 
0  10 

0-61 


2-81 
3-25 
3-59 
2  20 
2-39 
4-GO 
2-56 


1-15 
0-39 
0-53 
0-40 

6-1 


Ca 

22-86 
2307 
23-74 
23-71 
22-03 
21-27 
22-64 
22-G2 
22-68 

22-15 
21-19 
23-58 
23-46 
22-54 
22-70 
21-93 
22-32 
21-20 
25-01 
21-98 
30-00 
19-11 
24-30 
23-54 
22-76 
23-90 
22-64 
23-53 
22-87 
23  90 
22- 19 
2245 
22-38 
24-76 
21-61 
21-45 
22-06 
IGoO 


fl 


•  =  100-03  GcfTkeu. 
-=98-72  Kiihn. 
-=100-85  Ramm. 


39.  Sillbohle 


39-67    18-55    1431         3-26     1-62   2053 


40. 
41. 
42. 
43. 


Jakobsberg,  Swed.     (J)  33-81    18-58 

Achmatovsk,   '' BuckC  36-97    21-84 

"  38-27    21-25 


12-57 

10-19 

909 

9-8i 


4-85 
919 
5-57' 
3-82 


3-04 

1-07 
1-98 


26--46 
21-14 
22-75 
17  37 


''BagraC  38-88  2019 

•  Anal,  on  material  after  its  Ignition  ;  some  Tl  0«  with  the  SI  0« 


2-00  =  101-62  liamm. 
2-93  =  9'.r32  Hermann. 
2-86=100-32  IL-nnann. 
2-ll=10o-o5  So'iecrer. 
2-41  =  100-20  Richter. 
2-51,  Xa  0-39,   K  U-23 

=  i>8-74  V.  Rath. 

=102-52  Kiilm. 

1-68  =  99-36  Hermann. 

=100-22  Ramm. 

=,  Xa  0-41=9'.r47  Br. 

2-35  =  99-93  S.-Escher. 
2-09=99-91  Scheerer. 
208  Mn//-.  =  99-64  Herrn'o. 
2-o6,HCl  O-ol  =  1O013  Schr. 
2-il8  =  99-92  Ramm. 
2-82  =  98-65  Ramm. 

=10o-2f)  Kuhn. 

=101-24  Kulm. 

1-20  =  99-64  Hermann. 
0-63  =  100-43  Ritli. 
2-02  =  99-73  S.-Eschor. 
2  05  =  100-16  Scheerer. 
2-46=99-94  S.-Escher. 
2-30  =  99-37  S.-E.scher. 
2-04  =  99-65  S.-Escher. 
2-41=99-75  S.-Eschor 
2-:>3=  100-15  S.-E.scher. 
1-24=99-40  Herinanu. 
3-50=100-11  Hermann 
2  67  =  100  Ramm. 
2-20,  N'a  (j-91  =98-85  Honn 
0  16,  Mn  <r.  =  99-26  llerm. 
1-56  = '.•7 -29  Hermann. 
1-44,  Xa,  Li  2-7S  =  98-60  IL 

,  Mn  9-26,  N'a  1-67,  Li 

0-46  =  98-56  Oscniky 
1-23,  Xa  0-5.',  Mn  tr. 

=  'J1»  68  Hormana 
0-94=100-25  Igolstrxm. 
0-63.  0  0-32  -  iuo-o3  Herra 
2-00=10i>  Ramm. 
1-60  La,  Co.  {){  3-60 

=  97 -21')  MciuMUt 
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In  anal.  5,  Gr.=r3'3Y;  anal.  6,  Gr.  =  3-49;  anal.  8  has  the  form  of  pyroxene;  anal.  9,  Gr.= 
8-223.  has  the  form  of  scapolite;  anal.  11,  G.=3'88;  anal.  12,  Gr=3-4rQ3,  material  analyzsd  aftei 
its  ignition;  anal.  16,  G.  =  3-42;  anal.  23,  G-.  =  3-3fil— 3-316,  in  the  Grisons ;  24,  3-8*73;  26,  Q.= 
3-326;  27,  3-359,  Borderrheinthal :  3*384,  from  Maggiathal;  29,  3*378,  from  Formazzathal ;  30, 
3-369,  Vorderrheinthal ;  31,  3-43;  32,  3-83— 3*34;  33,  3*485;  34,  3*39;  35,3-41;  36,  335;  37, 
G.  =  3*43,  fr.  Werchneivinsk ;  39,  3*45,  near  Helsingfors ;  40,  3*51;  42,  3*46. 

Pyr.,  etc. — In  the  closed  tube  gives  in  most  cases  water.  B.B.  fuses  with  intumescence  at 
3-3*5  to  a  dark  brown  or  black  mass  which  is  generally  magnetic.  Reacts  for  iron  and  sometimes 
for  manganese  with  the  fluxes.  Partiallj''  decomposed  by  muriatic  acid,  but  wheu  previously  ignited, 
gelatinizes  with  acid.  Decomposed  on  fusion  with  alkaline  carbonates.  G.  of  Arendal  epidote 
changes  on  ignition,  from  3-409  to  2-984 

Obs. — Epidote  is  common  in  many  crystalline  rocks,  as  syenite,  gneiss,  mica  schist,  hornblendic 
schist,  serpentine,  and  especially  those  that  contain  the  ferriferous  mineral  hornblende.  It  often 
accompanies  beds  of  magnetite  or  hematite  in  such  rocks.  It  is  sometimes  found  in  geodes  in 
trap ;  9-nd  also  in  sandstone  adjoining  trap  dikes,  where  it  has  been  formed  by  metamorphisai 
through  the  heat  of  the  trap  at  the  time  of  its  ejection.  It  also  occurs  at  times  in  nodules  in  dif- 
ferent quartz-rocks  or  altered  sandstones.  lb  is  associated  often  with  quartz,  pyroxene,  feldspar, 
axinite,  chlorite,  etc.,  in  the  Piedmontese  Alps. 

It  sometimes  forms  with  quartz  an  epidote  rock,  called  epidosyte.  Such  a  rock,  from  Grand 
Matanne  River,  Canada,  having  a  hardness  of  7  0,  and  G.  =  8-04,  gave  T.  S.  Hunt,  on  analysis 
(Logan's  Rep.,  1863,  497),  Si  62*60,  M  12-30,  Fe  9-40,  Mg  0-72,  6a  14-10,  Ka  0-43,  ign.  019  = 
99-71,  which  corresponds  to  61-33  epidote  and  38*22  quartz.  A  similar  rock  exists  at  Melbourne 
in  Canada. 

Beautiful  crystallizations  come  from  Bourg  d'Oisans,  Ala,  and  TraverseUa,  in  Piedmont ;  Zcr- 
matt  in  the  Valais ;  near  Gutanen  in  the  Hashthal ;  at  Kaverdiras  and  Baduz  in  the  valley  of 
Tavetsch  (the  latter  sometimes  referred  to  zoisite,  but  optically  epidote  according  to  Descloizeaux) ; 
Monzoni  in  the  Fassa  vaUey  ;  Zillerthal  in  the  Tyrol,  sometimes  in  rose-red  and  greenish  crystals  cf 
small  size,  resembling  thulite ;  the  Sau-Alpe  in  Carinthia  ;  and  the  other  localities  mentioned  above. 

In  N.  America,  occurs  in  N.  Hamp.  at  -Pranconia,  crystallized  and  granular,  with  magnetite  ; 
Warren,  with  quartz  and  pyrite.  In  Mass.,  at  Hadlyme  and  Chester,  in  crystals  in  gneiss  ;  at 
Athol,  in  syenitic  gneiss,  in  line  crystals,  2  m.  S.W.  of  the  centre  of  the  town;  Newbury,  inhme- 
stone  ;  at  Rome,  in  hornblende  schist;  at  Nahant,  poor,  in  trap.  In  Rhode  Island,  at  Cumberland, 
in  a  kind  of  trap.  In  Conn.,  at  Haddam,  in  large  splendid  crystals.  In  N.  York,  2.  m.  S.E.  of 
Amity,  in  quartz ;  2  m.  S.  of  Carmel,  Putnam  Co.,  with  hornblende  and  garnet;  2  m.  S.  of  Coftee's 
Monroe,  Orange  Co.;  6  m.  "VV.  of  Warwick,  pale  yellowish-green,  with  sphene  and  pyroxene;  at 
Harlem,  in  gneiss,  on  the  banks  of  East  river,  near  38th  St.  In  N.  Jersey,  at  Franklin,  massive  ; 
at  Roseville  in  Byram  township,  Sussex  Co.,  in  good  crystals.  In  Penn.,  at  E.  Bradford.  In 
Michigan,  in  the  Lake  Superior  region,  at  many  of  the  mines ;  at  the  Norwich  mine,  beautifully 
radiated  with  quartz  and  native  copper.  In  Canada,  at  St.  Joseph,  in  a  concretionary  argillaceous 
rock  of  the  Quebec  group. 

For  recent  papers  on  cryst.  see  Kokscharof  Min.  Russl.,  iii.  268,  iv.  106 ;  v.  Zepharovich.  Ber. 
Ak.  Wien,  xxxiv.  480,  xlv.  381;  Descl.  Min ,  i.  1862;  Hesseuberg,  Min.  Not.,  III.;  v.  Rath, 
Pogg.,  cxv.  472. 

Epidote  is  one  of  Haiiy's  crystallographic  names,  derived  from  the  Greek  sTrtJ-io-K,  increase,  and 
translated  by  him,  "qui  a  recu  un  accroissoment,"  the  base  of  the  prism  (rhomboidal  prism)  hav- 
ing one  side  longer  than  the  other.  In  its  introduction  Haiiy  set  aside  three  older  names.  Thal- 
lito  (from  ()a\^<)i,  color  of  young  twigs,  alluding  to  the  green  color)  was  rejected  because  it  was 
based  on  a  varying  character,  color ;  Delphiniie  and  Arendalite,  because  derived  from  localities. 
But  the  name  Epidote  is  now  so  involved  in  geological  as  well  as  mincralogical  literature  that  the 
law  of  priority  cannot  well  do  the  justice  demanded  of  it.  Werner's  name  Pistacite  from  Tnor.i/cin, 
the  pistachio-nut  (referring  to  the  color)  was  not  proposed  as  early  as  thallite  or  epidote. 

Alt. — Epidote  is  less  liable  to  alteration  than  most  of  the  silicates,  partly  because  the  iron  it 
contains  is  mostly,  when  not  wholly,  in  the  state  of  sesquioxyd.  The  analyses  afford  generally 
one  or  two  per  cent,  of  water,  which  is  probably  foreign  to  the  species  ;  and  in  a  green  mineral 
from  Isle  Royale,  having  the  composition  of  epidote,  J.  D.  Whitney  found  5  per  cent,  of  water 
(Rep.  Geol.  L.  Sup.,  1851,  97). 

Artif.— Epidote  has  not  been  found  among  the  crystallizations  of  furnace  slags,  or  formed  in 
the  laboratory  of  the  chemist.  It  has  been  a  frequent  result  of  the  action  of  heat  and  steam  on 
ferruginous  sandstones  accompanying  the  ejection  of  doleryte  and  other  eruptive  rocks;  and 
this  fact  suggests  the  method  by  which  it  may  be  artificially  formed. 

27 6 A.  KCELBINGITE.  (Kolbingit  Breiil  ,  B.H.  Ztg.,  xxiv.  398.  Ainigmatit  BreiiK,  lb.)  Mono- 
clinic.     /A/=:Gt)"' 31',  OAi-i=59o.     Cleavage  :/ perfect ;  t-i  imperfect ;  H  in  traces. 

TJ.=5*5— 6.  G.=3*599,  3*609,  3*613.  Lustre  vitreous.  Color  greenish  to  velvet  black 
Str(  ak  pistachio-green.     Subtrauslucent.     Fracture  conchoidal  to  uneven. 
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Cbmp.— Consists,  according  to  R.  Muiler  (1.  c),  largely  of  the  silicates  of  protoxyd  of  iron  anc; 
lime, 

0&5.— Occurs  at  Kangerdluarsuk,  Greenland,  with  ajgirite,  eudialytc,  etc..  and  resembles  much 
a  black  hornblende.  Unlike  hornblende  and  the  related  species,  tlie  crystal  is  oblique  from  an  acuta 
edge  (as  in  epidote),  and  the  angles  of  the  prism  are  very  diflcrcut.  Arfvedsouitc  dilfcrs  in  hav- 
ing a  celandine-green  streak  ;  and  legerite  a  mountain-green.     It  may  be  epidote. 

jEiugmatite  has  the  form  and  angles  of  koelbingite  ;  butH.  =  5  — 5-5  ;  G.  =  3-833  — H-a6.'} ;  the  iron 
in  the  compound  is  sesquioxyd ;  and  the  streak  is  reddish-brown.     Probably  altered  koelbingite. 

277.  PIEDMONTITB.  Rod  Magnesia  (fr.  Piedmont)  GronsL,  Miu.,  lOG,  1758.  Manganese 
rouge  (id.)  Napione,  Mem.  Ac.  Turinj  iv.,  1790.  Manganese  oxyde  violet  siliciAro  (id.)  IL,  Tr., 
iv.,  1801.  Epidote  manganesifere  (id.)  L.  Cordier,  J.  d.  M.,  xiii.  i:55,  1803;  //.,  Tabl.,  1S()9. 
Piemontischer  Braunstein  Wern.,  Hoifm.  Min.,  iv.  a,  152,  1817.  Manganepidot  Genu.  Pie- 
montit  Kenng.,  Min.,  75,  1853. 

Monoclinic ;  like  epidote  in  form,  and  nearly  so  in  angles,  i-i  A  -l-i= 
115°  20',  -1-i  A  f  ^=98°  50',  f  ^  Af  fcl45°  dT.  Cleavage  i-i  perfect,  -1-i 
less  so.     Also  massive. 

H.  =  6"5.  G.=: 3*404,  Breitliaupt.  Lustre  vitreous,  especially  briglit  on 
i-i  ;  slightly  pearly  on  other  faces.  Color  reddish-brown  and  reddish- black  ; 
in  very  thin  splinters  columbine-red.  Streak  reddish.  Opaque  to  subtrans- 
lucent.     Frao-ile. 

Comp.— 0.  ratio  forR,  K,  Si=l  :  2  :  3;  (^  Ca"  +  |(?Jtn,  ^'e,  Xl))^  Si';  or  epidote  in  which  a 
large  part  of  the  alumina  is  replaced  by  scsquioxyd  of  manganese.  The  proioxyds  may  also  in- 
clude some  protoxyd  of  manganese  as  well  as  magnesia. 

Analyses:  1,  Sobrero  (Arsb.,  1840,  218);  2,  Hartwall  (Ak.  H.  Stockh.,  1828,  171);  3,  GcITkeu 
(Pogg.,  xvi.  483);  4,  H.  St.  C.  DeviUe  (Ann.  Ch.  Phys.,  xliii.  13): 

Si         Xl       3Pe  Mn       Mg       Oa 

1.  St.  Marcel  37-86  16-30     8*23  18*96  13-42,  Mn  4-82,  Sn,  Cu  0-4=100-66  a 

2  "         38  47  17-65     6*60  14*08  1-82  21-05=  100-27  Hartwall. 

3.  "         36-87  11-76  10-34  18-25  22-78  =  100  Geffken. 

4.  "         37-3  15-9       4-8  19  0  0-2  22*8  =100  Deville. 

The  last  three  analyses  correspond  nearly  with  the  epidote  0.  ratio,  1:2:3.  The  mineral  waa 
first  analyzed  by  Napione  (1.  c),  and  next  by  Cordier  (1.  c). 

Pyr.,  etc.— B.B.  fuses  with  intumescence  at  3  to  a  black  lustrous  glass.  Gives  strong  reactions 
for  manganese  with  the  fluxes,  and  also  for  iron.  Not  decomposed  by  acids,  but  when  previously 
ignited  gelatinizes  with  muriatic  acid.     Decomposed  on  fusion  with  alkaline  cari3onates. 

Obs.— Occurs  at  St.  Marcel,  in  the  valley  of  Aosta,  in  Piedmont,  in  brauuite  with  quartz, 
greenovite,  violan,  and  tremolite.  Crystals  rather  long  subrhomboidal  prisms,  very  fragile,  and 
having  most  of  the  surfaces  dull. 

278.  ALLANITE,  Crystallized  Gadolinite?  (fr.  Greenland)  T.  Allan,  Tr.  R.  Soc.  Edinb.,  vL 
345  (read  Nov.  1808)  =  Allanite  Thomson,  ib.,  371  (read  Nov.  1810);  Phil.  Mag.,  xxxvi.  278, 
1811.  Cerin  (fr.  Riddarhyttan)  Ilisinger,  Afh.,  iv.  327,  1815.  Orthit  (fr.  Finbo)  Berz.,  Afh.,  v. 
32,  1818.  Pyrorthit  (fr.  Kararfvet)  Bcrz.,  Afh.,  v.  52,  1818.  Bucklandit  (fr.  Arendal),  Levy, 
Ann.  Phil.,  II.  vii.  134,  1824.  Tautolit  (fr.  L.  Laach)  Breith.,  Schw.  J.,  1.  321,  1826.  Uralor- 
thite  Uerm.,  J.  pr.  Ch.,  xxiii.  273,  1841.  Bagrationit  (fr.  Achmatovsk  )Jrofc?c7i.,  Russiches  Berg. 
J.,  i.  434,  1847  ;  Pogg.,  Ixxiii.  182,  1848  [not  Bagrationite  Zrer7n.,  =  Epidote].  Xanthorthit  (fr. 
Erikberg)  Herm.,  J.  pr.  Ch.,  xliii.  112,  1848.  Erdmannit  (fr.  Stoko)  Berlin,  Pogg.,  Ixxiviiu  1G2, 
1853. 

Monoclinic,  isomorphous  with  epidote.  6^=89°  V  \  0  h  14=122°  50J  , 
t-2  A  t-2=63°  58^;  a:h:  c=0-483T55  :  1  :  0-312187.  Observed  planes: 
0;  vertical,  i-i,  i-2,  i-4:;  clinodome,  1-1;  hemidomes,  1-i,  6-i,  -1-i, -2-*, 
-3-^,  -5-i ;  hemipyramids,  1,  -1,  1-2,  3  3,  -3-3,  2-4,  5-5. 
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0  A  ^-^=90°  59' 
6^Al-'?=154:  0 
6^  A -1-^=154  23 
^-^  A  l-^=115  1 
^-^A-l-^=116  36 
^--2:  A -1=105  12 
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^'-^  A  1=104°  liy 
i-i  A  3-3=127  52 
i-i  A  -3-3=128  32 
^-^A^-2=121  59 
-\-i  A  1-^=128  23 


1-i  A  1-2=144°  54' 
1-^  A  1=125  26 
~\.i  A  -1=125  50 
1  A  1=70  52 
-1  A  -1,  front, =71 
3-3  A  3-3     "     =96 

2t0 


38 
54 


Crystals  either  short,  flat  tabular,  or  lon^  and  slender,  sometimes  acicular. 
Twins  like  those  of  epidote.  Cleavage  :  %-i  in  traces.  Also  massive,  and 
in  angular  or  rounded  grains. 

H.  =  5'5— 6,  G.=3*0— 4'2.  Lustre  submetallic,  pitchy,  or  resinous — 
occasionally  vitreous.  Color  pitch-brown  to  black,  either  brownish,  green- 
ish, grayish,  or  yellowish.  Streak  gray,  sometimes  slightly  greenish  or 
brownish.  Sub  translucent — opaque.  Fracture  uneven  or  subconchoidal. 
Brittle.     Double  refraction  either  distinct,  or  wanting. 

Comp.,  Var. — This  species,  while  closely  like  epidote  in  crystallization,  varies  much  in  the  re- 
sults of  analyses,  and  also  in  external  appearance.  The  more  prominent  ways  of  variation  are  the 
following:  (1)  The  crystals  are  sometimes  broad  tabular,  and  sometimes  very  long  acicular.  (2) 
The  crystals,  when  well-formed,  often  manifest  no  double  refraction,  as  Descloizeaux  has  observed. 
(3)  The  amount  of  water  present  varies  from  none  to  17  p.  c,  and  Ihe  hardness  and  specific  gravity 
correspondingly,  the  kinds  containing  the  most  water  being  lowest ;  and,  in  some,  G.  not  exceed- 
ing 2-53.  (4)  There  is  also  much  diversity  in  pyrognostic  and  other  chemical  characters,  as  ex- 
plained beyond. 

The  varieties  that  have  been  distinguished  are  as  follows : 

1.  AUanite.  In  tabular  crystals  or  plates,  the  crystals  sometimes  8  to  10  in.  long,  5  to  6  wide, 
and  an  inch  or  so  thick.  Color  black  or  brownish-black.  G.  =  3'50— 3*95  ;  3*53  — 3*54,  from  Jotun- 
Fjeld;  3-79,  from  Snarum,  Norway;  3-53,  from  E.  Bradford,  Pa.,  and  3-935,  from  Bethlehem,  Pa.,  * 
Brush;  3*84,  from  Franklin,  N.  J.,  Hunt.  Named  after  T.  Allan,  the  discoverer  of  the  mineral, 
and  found  among  specimens  from  East  Greenland,  brought  to  Scotland  by  C.  Giesecke.  Cerin6 
is  the  same  thing,  named  by  Hisinger,  having  H.  =  6;  G.  =  3'77  — 3*8;  lustre  weak,  greasy;  and 
being  subtranslucent  in  thin  splinters. 

Bucklandite  is  anhydrous  allanito  in  small  black  crystals  from  a  mine  of  magnetite  near  Arendal, 
Norway.  Although  not  yet  analyzed,  it  is  referred  here  by  v.  Rath  on  the  ground  of  the  angles 
and  physical  characters  (Pogg.,  cxiii.  281).  That. of  L.  Laach  is  also  shown  to  have  the  angles  of 
allanite  by  v.  Rath  (1.  c.) ;  the  angles  are  those  cited  above  as  the  angles  of  the  species.  Tautoliie 
£reith.,  is  also  from  the  trachyte  of  L.  Laach,  and  is  probably  the  same  species.  Angles :  i-2  A  i-2 
-10°  48'  and  109°  12',  i-iAl-z=114°  30',  1-*  A  1  =  125°  30',  -1-i A  l-i=128°  37'  and  51°  20', 
Descl. ;  t-2  A*-2  =  70°  14', -l-t'A  1-^=51°  52',  Breith.     H.=:6-5  — 7.     G.  =  3-86. 

2.  Uralorihiie  is  allanite  in  large  prismatic  crystals  from  the  Ilmen  Mts.,  near  Miask.  H.  =  6; 
G.  =  3-4l  — 3-bO,  Herm. ;  3'<i47,  Ramm.  It  is  pitch-black,  gives  a  gray  powder,  and  is  nearly  an- 
hydrous. 

2.  Bagrationite.  Occurs,  according  to  Kokscharof,  in  black  crystals,  which  are  nearly  symmet 
rical  like  the  bucklandite  of  Achmatovsk,  and  not  lengthened,  like  uralorthite,  in  the  direction  of 
the  orthodiagonal.  Angles  the  same  with  those  of  uralorthite,  after  many  measurements  by 
Kokscharof.  H.  =  6"5.  G.  =  3-84,  Koksch.  Streak  dark  brown.  B.B.  intumesces  and  forms  a 
black,  shining,  magnetic  pearl.  In  powder  not  attacked  by  hot  muriatic  acid  or  by  boiling  nitric 
acid.     Not  analyzed.     Named  after  the'  discoverer,  P.  R.  Bagration.    From  Achmatovsk,  UraL 
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irermann  has  described  and  analyzed  wliat  he  calls  hagraiion'^tc,  from  Achmatovsk,  which  he 
states  has  the  angles  of  the  bucklandite  of  Achmal/mk,  and  wliich.  tlierefore,  is  true  epidote 
(q  v.).     The  analyses  by  Hermann  sustain  this  reference. 

8.  OriJute  included,  in  its  original  use,  the  slender  or  acicular  prismatic  crystals,  often  a  foot  long, 
containing  some  water.  But  these  graduate  into  massive  forms,  and  some  orthitcs  are  anhydrous^ 
or  as  nearly  so  as  much  of  the  allanite.  The  name  is  from  o^.W.is,  straight.  The  tendency  to  alter- 
ation and  hydration  may  be  due  to  the  slenderness  of  the  crystals,  and  the  consequent  preat  ex- 
posure to  the  action  of  moisture  and  the  atmosphere.  ir.  =  5  — G.  G.  =  2\S0  — 3-75  •  .'{-Ga  — 365 
from  Fille-fjeld;  8-546,  from  Ilitteroe,  Ramm. ;  3-378,  Scheerer;  3-G9— 3'71,  from' Swampscot, 
Mass.,  Balch;  2'86  — 2'93,  from  Naes  mine,  10  m.  E.  of  Arendal,  a  liydroua  variety  containing  12 
p.  c.  of  water.     Lustre  vitreous  to  greasy 

4.  Xanthorthite,  of  Hermann,  is  yellowish  and  contains  much  water,  and  is  apparently  an  altered 
variety;  G.  =  2*78  — 2-9.     Named  from  fii/yuj,  yellow,  and  orthile. 

5.  Pip'orthiie  of  Berzelius  is  an  impure  orthite-like  mineral,  in  long  prisms  of  rather  loose  tex. 
lure,  containing  as  its  principal  impurity  some  carbonaceous  material  (over  30  p.  c),  and  show- 
ing this  in  its  burning  before  the  blowpipe.  Named  from  r:vp,fire,  and  orthite.  From  Kararfvot, 
near  Fahlun. 

6.  Erdmanniie,  of  Berlin,  from  Stuko,  near  Brevig,  is  near  orthite  iu  composition.  It  occurs  in 
imbedded  grains  and  plates,  with  Gr.  =  3'l,  lustre  vitreous,  color  dark  brown,  and  is  translucent  in 
thin  splinters.    Named  after  Prof  Erdmann.     Contains  4  to  5  p.  c.  of  water. 

Allanite  is  a  ctrium-epidote.  But,  besides  a  large  percentage  of  cerium,  it  contains  generally 
the  related  metals,  lanthanum  and  didymium,  with  also,  sometimes,  a  little  yttrium,  and  rarely 
traces  of  glucinum.  The  condition  of  oxydation  of  the  iron  has  not  been  exactly  determined  iu 
most  of  the  analyses,  and  consequently  the  results  are  discordant.  The  best  determinations, 
according  to  Rammelsberg,  afford  approximately,  the  garnet-ratio  1 :1  :  2,  instead  of  the  epidote 
ratio  1:2:3,  whence  the  formula  (^  R^  +  i  K)"  Si^  In  this  formula  R:=(Ja,  Oe,  La,  Di,  Fe,  with 
sometimes  Mg,  Y,  Mn  ;  and  i{=^l,  5Pe.     Analyses  9-1 1  gave  this  oxygen  ratio  to  Genth. 

Analyses:  I.  Allanite;  1,  Stromeyer  (Fogg.,  xxxii.  288) ;  2,  Credner  (Fogg.,  Ixxix.  414);  3, 
Rammelsberg  (Fogg.,  Ixxx.  285);  4,  Bergemann  (Fogg.,  Ixxxiv.  485);  5,  Zschau  (Jalirb.  Min.,  1852, 
652);  6,  7,  Scheerer  (Fogg.,  IL  407,  465,  Ivi.  479,  Ixi.  636);  8,  Hermann  (J.  pr.  Ch.,  xxiii.  273, 
xhii.  35,  99);  9,  10,  1 1,  F.  Keyser  (Am.  J.  Sci.,  II.  xix.  20);  12,  T  S.  Hunt  (Proc.  N.  H.  Soc.  Bos- 
ton, viii.  57). 

II.  Cerine;  13,  Hisinger  (Afh.  i.  Fys.,  iv.  327);  14.  Scheerer  (1.  c);  15,  P.  T.  Cleve  (CEfv.  Ak. 
Stockh.,  xix.  425,  1862,  J.  pr.  Ch.,  xci.  223);  16,  v.  Rath  (Fogg.,  cxix.  273);  17,  18,  D.  M.  Balch 
(Am.  J.  Sci,  II.  xxxiii.  348). 

III.  Uralorthite ;  19,  20,  Hermann  (J.  pr.  Ch.,  xhii.  102,  105);  21,  Rammelsberg  (Min.  Ch., 
746;. 

IV.  Orthite;  22,  23,  Berzelius  (Hisinger's  Min.  Schwed.);  24,  25,  Berlin  (Jahresb.,  xvii.  221), 
26,  27,  28,  Scheerer  (1.  c);  29,  C.  W.  Blomstrand  (CEfv.  Ak.  Stockh.,  1854,  296,  J.  pr.  Ch.,  Ixvu 
156);  30,  F.  Stifft  (Jahrb.  Min.,  1856,  395);  31,  D.  Forbes  (Edinb.  N.  Ph.  J.,  II.  vi.  112);  32, 
Strecker  (Christiania  Univ.  Programme,  1854,  Ed.  N.  Ph.  J.,  II.  vi.  112);  33,  Zittel  (Ann.  Ch. 
Fharm.,  oxii.  85). 

V.  Xanthorthite  ;  34,  35,  Bahr  and  Berlin  (CEfv.  Ak.  Stockh.,  1845,  86). 
YI.  Erdmannite ;  36,  Berlin  (Fogg.,  Ixxxvhi.  162). 

Si        ^1      J'e      Fe      Mn      Ce     La       f)i       Y      Ca     Mg    It 

1.  Allanite   33*02  15-23  15-10  0-40  21-60 1108 3-0=9940  a 

2.  "         37-55  15-99  16-83  0-23     3-19        9-80  0-56  13  60    0-22  1-80=99  27  C. 

3.  "         31-86  16-87    3-58  12-26 21-27        2-40         10-15    167  l-ll  =  10ri7  R. 

4.  "         33-83  13-61    333  12-72  082        2090 9-86    1-40  2-95=9902  B. 


33-41  10-90  20-88  20-73 0-69  10-52 3-12  =  100-25  Z. 

(1)34-92  15-90  14-98  1-27   13-34         5-80 11-96    0-93  (r5l  =99  61  S. 


5. 

n.         "   (1)34-88  15-95  15-35    —  13  73"         7-80 11-50    066    =99-87  a 

8  "         37-46  18-09  13-84   6-77         9-76         150   13-18    1-02  3-40  =  99-27  H. 

9.         "  (f)3219  12-00    6-34  10-55  0-51  15-37         8-84 9-14    0-84  1-19,  Xa   TOO,  R 

^^^  (»-18  =  l»8  15  K. 

"  (?)  32-89  12-49    7-33     9-02  0-25  15-68       10-10        7-12    1-77  2-49,   Na  U-09,  K 

^^^  0-14  =  99-37  K. 

"  (1)33-31  14-34  10-83     720 13-42         270        11'28    1-23  3-01,    Xa  0-41,   fiJ 

^^'  1'33  =  99-06  K. 

12.  "         30-20  13-05  18-25    ir.      16-60         690        11-76  1*70  1-30  Hunt.   ^^ 

13.  Cerine      30-17  11-31 20-72    28-19 9'12 ,  ^'"  j^^^^.' -' g 


10. 
U. 
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§i        Si     3?e     fe  fin      Ce      La      Di      Y     Ca     ils    fl 


6-49  25-26 

9-10    8-71 

13-66  10-28 

14-73  


18.  Massive    32-94        33-60 


14. 

Cerite 

3206 

15. 

u 

30-99 

16. 

(( 

31-83 

17. 

« 

33-31 

12-69 

8-69 

15-82 


23-83    2-45 
11-35        16-08 


0-40  20-89 

21-94 

20-71 


19.  Vralorih.  35-49 

20.  "         34-47 


18-21  

14-36    8-24 


21. 


34-08  16-86    7-35 


13-03  Mn  2-87  10-85    6-54 
7-67        14-79    7-66 

7-90        


21-38 


22.  Orihite      36-25 

23.  "  32-00 


34-93 
33-81 


24.  " 

25.  " 

26.  " 

27.  " 

28.  " 

29.  " 

30.  " 

31.  " 

32.  " 

33.  " 

34.Xanihorth.32-9Z 

35.  "        27-69 
'SC\  Erdmann.  Zl-85 


14-00 
14-80 
8-18 


36-24 
33-60  12-58 


14-26 
13-04 


11-42 

12-44 

9  06 

13-48 

14-90 


1-36  17-39 

3-40  19-44 

4-98 

4-56 


0-85             21-43 
20-50  


15-65 
14-76         1-12  17-70 
1-08  14-51 


2-31 


22-31 


007     6-74   4-35 
12-76 


0-34     3-92 

v___ 

0-39  20-01 

1-55  11-75 

0-86  34-89 


15-41 


8-08  1-16  0-60=99-90  S, 

9-08  1-36  0-33=99-69  0. 

11-46  2-70    =99-91  R. 

1-32     7-85  1-25  1-49,  Na  undei 

=97-71  B. 

1-32     7-87  1-47  1-49,  Na  undet 

=  99-40  B 

9-25  2-06  2-00  =  99  80  H 

10-20  1-08  1-66=100-03 

Hermann. 

9-28  0-95  1-32,  Cu  0-13=: 

99-25  R 

3-80    4-87 8-70  =  97-79  B. 

3-44     7-84 5-36=98-72  B. 

29-81     6-48  0-61  4-59,  K,  Na 

0-61=99  96  B 
20-83     9-59  1-60  3-34,  K,  Na 

0-62  =  100  B 

1-91  10-42  0-86,0-52  =  10008  8. 

1-45     9-42  0-38  3-38,  K   0-67  = 

98-30  S. 

0-35  11  18  0-50  2-51,  K   0-26= 

98-28  S 

0-69  12-04  0-74  822  (loss  incl.) 

iSraO-14,  K  0-29  =  100  B. 

2-42     9-68  1-20  2-67,  Na  0-34. 

K  0-41  =  101-20  8. 

1-02     6-68  2-06  12-24,  Na   0-5fi, 

KO-90,  Be  3-71  =  99-13  F. 

9-12  1-8613-37     (C  incl.) 

Cu  0-54=99-05  S. 

11-24  0-90  2-47,    0    0-28. 

NaO-24,  K  0-51  =  101-71  Z. 

0-59     6-76  21517-55    (incl.    C) 

=  100-13  B.  &  B. 

2-12     2-28  4-94  11 -46,  C  6-71  = 

100-55  B.  &  B. 

1-43     6-46    4-28=100  Ber. 


Analysis  1,  from  Iglorsoit;  2,  G.  =  3-79,  from  Krux,  Thnringia ;  3,  0.  ratio  1:1:2,  from  Ches- 
ter Co.,  Pa.;  4,  from  "West  Point,  N.  Y. ;  5,  Gr.  =  3-4917,  near  Dresden;  6,  near  Jotunfjeld;  7, 
Snarnm;  8,  C  =  3-48  — 3-66,  from  Werchoturie,  Ural,  the  so-called  bucklandite;  9,  G.  =  3-782, 
H.  =  5-5,  pitch-black,  no  cleavage,  from  Orange  Co.,  N.  Y ;  10,  C  =  3-831,  H.  =  6,  pitch-black, 
from  near  Eckhardt's  furnace,  Berks  Co.,  Pa.;  11,  G.  =  3-491,  H.  =  5,  bnh.-bk.,  Bethlehem,  North- 
ampton Co.,  Pa.;   12,  G.=3-84,  Franklin,  N.  J.,  in  magnetic  iron. 

13,  C.  =  3-77  — 3-80,  Bastnaea;  14,  Riddarhyttan ;  15,  G-.=4-108— 4-103,  0.  ratio  4  :  3  :  7;  16, 
G-.=3-983,  from  L.  Laach;   17,  18,  G-.  =  3-69  — 3-71,  jet-black,  massive,  from  Swampscot,  Mass. 

19,  20.  G.  =  3-41 -3-647,  from  Miask,  in  the  Ural;   21,  G.  =  3-647,  Miask. 

22,  G.  =  3-288,  Fahlun;  23,  Finbo;  24,  25,  G.  =  3-5,  Ytterby;  26,  G.  =  3-63  — 3-65,  Fillcf jeld ; 
27,  28,  G.  =  3-373,  Hitteroe;  29,  Wexio,  Sw.;  3(>,  G.  =  3-44— 3-47,  pitch-bk.  to  bnh.-bk.,  in  syenite 
near  Weiuheira ;  31,32,  G.  =  2-86— 2-93,  gnh.-bk.^  Naes  mine,  Norway,  in  a  granite  containing 
both  orthoclase  and  oligoclase;  33,  Naes  mine,  near  Arendal;  34,  G.  =  2-78,  yellow,  Eriksberg; 
35,  G.  =  2-S8,  black,  KuUberg;  36,  Stoko,  in  the  Langesund  fiord,  near  Brevig,  G.=3-l. 

Rammelsberg  found,  on  examination,  that  the  Hitteroe  orthito  contained  ^e  8-16  and  IFe  830, 
and  thus  deduced  for  the  mineral  the  0.  ratio  1:1:2.  The  cerine  of  Bastnaes  contained,  accord- 
ing to  Damour,  1-74  p.  c.  of  water. 

The  pyrorthite  afforded  Berzelius  (1.  c.)  Si  10-43,  Si  3-59,  Fe  6-08,  Mu  1-39,  Ce  13-92,  Y  4-87, 
Ca  1-81,  H:  26*50,  carbon  (by  loss)  31-41. 

Pyr.,  etc. — 8omo  varieties  give  water  in  the  closed  tube.  B.B.  fuses  easily  and  swells  up 
(P.  =  2-5)  to  a  dark,  blebby,  magnetic  glass.  "With  the  fluxes  reacts  for  iron.  Most  varieties 
gelatinize  with  muriatic  acid,  but  if  previously  ignited  are  not  decomposed  by  aciQ 

Obs. — Occurs  in  albitic  and  common  feldspathio  granite,  syenite,  zircon-syonitfc,  porphyry,  white 
Uraestone,  and  often  in  mines  of  magnetic  iron.      AUanite  occurs  in  Greenland,  in  granite ;  sA 
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Criffel,  in  Scotland,  in  small  crystals :  at  Jotun  Fjcld  in  Norway,  in  a  kind  of  porphyry,  and  at 
Snarura,  in  albite,  along  with  rutile  and  apatite;  at  Plauensclio  Grund,  near  Drosdon ;  in'granite 
near  Suhl  in  the  Thiiriugervvald.  Cerine  occurs  at  Bastniis  in  Sweden  with  horublende'and  chaloo- 
pjrite.  Orthite  occurs  hi  acicular  crystals  soraotimes  a  foot  long  at  Finbo  near  Fahluu,  and  at 
Ytterby  in  Sweden;  at  Skeppsholm  near  Stockhohn,  in  black  vitreous  ma.sses  dissemiiiatod 
through  gneiss ;  also  at  Krageroe,  Hitterc3e,  and  Fille  Fjeld  in  Norway  ;  at  Miask  in  the  UraL 
Uraf orthite  occurs  with  small  crystals  of  zircon  in  flesh-red  feldspar  at  Miask  in  the  Ural. 

In  Mass.,  at  the  Bolton  quarry ;  at  St.  Royalston,  in  boulders ;  in  Athol,  on  the  road  to  West- 
minster,  in  gneiss;  at  Swampscot,  near  Marblehead.  In  Conn.,  at  Allen's  vein,  at  the  gneiss 
quarries,  Iladdam.  In  K  York,  near  W.  Point,  in  tabular  cryst. ;  Moriah,  Essex  Co.,  with  magnet- 
ite and  apatite,  some  cryst.  8-10  in.  long,  G-8  broad,  and  1-2  thick;  at  Monroe,  Orange  Co.  In 
K  Jersey,  at  Franklin  with  feldspar  and  magnetite.  In  Fenn.,  at  S.  Mountain,  near  IBethlehera, 
in  large  crystals;  at  E.  Bradford  in  Chester  Co.  (called  orthite,  0.  =  ;^-.'),  anal.  3);  at  Easton, 
Northampton  Co. ;  near  P]ckhardt's  furnace,  Berk's  Co.,  abundant.  In  Canada,  at  St.  Paul'.s,  C. 
W. ;  Bay  St.  Paul,  C.  E. ;  at  Hollow  lake,  head-waters  of  the  S.  Muskoka  (G.  =  3-255— 3*288, 
Chapman). 

On  cryst.,  see  Kokscharof,  Min.  RussL,  iii.  344,  iv.  37  ;  v.  Rath,  Pogg.,  cxiii.  281,  ZS.  G.,  xvL 
25fi. 

Alt. — The  hydrous  varieties  of  allanite  or  orthite  are  properly  altered  forms  of  the  species. 
They  often  contain  carbonic  acid.  It  is  probable  that  the  carbonates  of  lanthanum  and  of  cerium 
proceed  at  times  from  ihe  alteration  of  allanite. 

At  Sillbohlc,  in  Finland,  there  are  crystals  of  allanite  having  an  epidote  nucleus,  and  crystals 
of  epidote  having  a  nucleus  of  allanite,  apparently  indicating  that  a  change  had  taken  place  from 
one  to  the  other. 


279.  MUROMONTITE.     Kemdt,  J.  pr.  Ch.,  xliii.  228,  1848. 

Amorphous;  without  any  trace  of  crystallization.     In  grains. 
H.  =  7.     G.=:4:*263.     Lustre  vitreous  or  slightly  greasy.     Color  black  or 
greenish- black. 

Oomp. — Apparently  related  to  allanite,  but  containing  much  yttrium,  and  little  aluminum  or 
cerium.    Analysis:  Kerndt  (1.  c): 

Si        Xl      ]Se       Fe       Mu      Oe      La        Y        Ca      Mg      N'a       t.    fi  &  loss. 
31-09     2-24     5-52     11-23     0-91     554     3-54     37-14     0*71     0*42     0-65     017     0*85 

Obs. — From  Mauersberg,  near  Marienberg,  in  the  Saxon  Er^gebirge. 
Named  from  a  Latin  rendering  of  Mauersberg. 

279A.  BODEXITE  Breith.,  Pogg.,  Ixii.  273,  1844,  Kersten,  ib.,  Ixiii.  135,  Kerndt,  J.  pr.  Ch.,  xliiL 
219.  Related  to  muromontite  in  composition,  and  in  containing  more  yttrium  than  cerium,  but 
has  a  larger  percentage  of  alumina  and  hme,  and  no  glucina,  and  is  hydrous.  Composition  ac- 
cording to  Kerndt  (1.  c.) : 

Si  Xl         Fe       Mn       6e       La        Y       Ca      Mg     i^Ta       it        it 

26-12     10-34     12-05     1-62     10-46     7-57     17-43     632     234     084     1-21     3-82  =  100. 

From  Boden,  near  Marienberg,  with  muromontite. 

27 9B.  MiciiAELSONiTE  Dana.  An  orihite-like  mineral  occurring  near  Brevig  with  meliplianito, 
containing,  like  muromontite,  little  alumina  and  some  glucina,  aflbrded  Michaelson  and  Nobel 
((Efv.  Ak.  Stockh.,  1862,  505): 

Si        3tl      Fe       2r      :6e        Ce     La,  ti    Y       Mg       Ca       ^a.       tL 

1.  29-21     2-81     6-42     6*44     427       9-79     15-60     lOS     045     14-93     2-45     5-§0  =  9S-41  Mich. 


2    28-80  17-51  11-47     14-12     149      tr.      16-06     Nobel. 

In  anal.  2,  Nobel  obtained  also  0-83  p.  c.  of  a  precipitate  by  means  of  S  II.  n.=4  — 5  ;  Q.  =  ^-44  ; 
in  thin  splinters  transparent  to  translucent;  lustre  vitreous;  amorphous.  It  diflers  from  muro 
montite  in  containing  but  little  yttria. 
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280,  ZOISITE.  Saualpit  (fr.  the  Sau-Alpe  in  Carinthia)  v.  Zois,  and  CarintUan  Mineralogists^ 
before  1806,  Klapr.,  Beitr.,  iv.  119,  1807.  Zoisitc  (fr.  Carinthia)  Wern.,  1805.  Yar.  of  Epidote 
K,  J.  d.  M.,  xix.  365,  1806,  Bernhardi,  Moll's  Efem.,  iii.  24,  1807.  lUuderit  Leonh,  Syst.  Tab.< 
p.  iv.  1806.  Lime-Epidote.  Zoisite,  sp.  distinct  from  Epidote,  Brooke,  Ann.  Phil.,  II.  v.  382, 
1823.     Thulite  Brooke,  Cryst.,  494,  1823.     Unionite  Silliman,  Am.  J.  Sci.,  II.  viii.  384. 

Jade  (fr.  near  L.  Geneva)  ff.  B.  de  Saussure,  Yoy.  Alpes,  i.  §  112,  17S0.  Bitterstein,  Schweiz- 
erische  Jade,  Eopfner,  Mag.  Helvet.,  i.  291,  Bergm.  J.,  448,  1788.  Nephrite  pt.  Wern.  Leh- 
manite  Belameth.,  T.  T.,  ii.  354.  Jade  tenace.  Jade  de  Saussure,  ff.,  Tr.,  iv.  1801.  Saussurite 
T.  de  Saussure,  J.  d.  M.,  xix.  205.  180fi.  Yar.  of  Zoisite  T.  S.  Hunt,  Am.  J.  Sci.,  II.  xxv.  437, 
1858,  xxvii.  336,  1859. 

Orthorliombic.  I A  7=116°  40',  0  A  l-^=13l;  1^  ;  a^^b  :  c=l-1493  : 1 : 
1-62125.  Observed  planes  :  vertical,  /,  i-t,  i-t,  i-5,  i-2,  ^-f ,  ^-5,  1-4 ;  domes. 
1-1,  ^-i ;  octahedral,  J,  2-4 ;  f-6. 


271 


ta 


i/i 


22^2 


\I 


t 


7  A  f  11=121°  40',  meas. 

7a  ^•-2=165  29 
i-i  hi-^  —  1^1  37 
^-1  A  ^-2  =  162  51 
i-2  A  1-2  =r  145  42 
i-^  Ai-g,  front,  =  56  46 
^-S  Ai-S,  side, =123  14 
1-1  A  1-1,  top, =109  20 
1-1  Al-i,  top,  =  80  3 
i-i  A  1-1=125  20,  meas. 


i-^A 


1-1=120  14 


Tennessee. 


Tennessee. 


iA^=144  5T,  Descl. 


Figure  272,  observed  form,  the  right  I 
and  1-2,  and  i-S  wanting,  and  planes  on 
left  side  of  summit  nearly  obsolete ;  271,  the  normal  form  as  deduced  from 
272.  Crystals,  lengthened  in  the  direction  of  the  vertical  axis,  and  verti- 
cally deeply  striated  or  furrowed.  Cleavage  :  i-l  very  perfect.  Commonly  in 
crystalline  masses  longitudinally  furrowed.     Also  compact  massive. 

H.  =  6— 6*5.     G.=3'll— 3*38.     Lustre  pearly  on  i-i ;  vitreous  on  surface 
of  fracture.     Color  grayish- white,  gray,  yellowish,  brown,  greenish-gray,    | 
apple-green  ;  also  peach-blossom-red  to  rose-red.    Streak  uncolored.    Trans-    ' 
parent  to  subtranslucent.     Double  refraction  feeble  ;  optic-axial  plane  i-i ; 
bisectrix  positive,  normal  to  i-l ;   Descl. 

Var. — A.  LiME-ZoisiTE.  1.  Ordinary.  Colors  gray  to  white  and  brown.  /A  /  in  Z.  of  Saualpe 
116»  48',  Breith. ;  of  Moravia,  117°  5',  A.  Weisbach,  the  crystal  the  rhombic  prism  /  with  tlie 
planes  i-2  and  i-i,  and  basal  cleavage  at  right  angles  to  /  distinct.  For  Z.  of  Rauris,  G.=3'226, 
Breith. ;  of  Saualpe,  3-B45,  id. ;  of  Moravia,  3-336,  id. ;  of  Faltigl,  3-381,  id. ;  of  Titiribi,  N.  Gre- 
nada, 3-381,  id.     JJnionite  is  a  very  pure  zoisite. 

2.  Rose-red,  or  Thulite.  G.  =  3-124;  fragile;  dichroism  strong,  especially  in  the  direction  of  the 
vertical  axis  ;  in  this  direction  reddish,  transversely  colorless. 

B.  Leme-Soda  Zoisite  ;  Saussurite  (in  part).  The  original  saussurite,  from  the  vicinity  of 
Lake  Geneva,  is  a  fine-grained  compact  zoisite,  as  shown  by  Hunt,  both  by  the  specific  gravity 
and  the  composition.  G.  =  3-261,  fr.  the  vicinity  of  Lake  Geneva,  de  Saussure;  3*365  — 3*385, 
Hunt;  3*227,  Fikenscher;  H.  =  6-5  — 7  ;  color  pale  bluish-green,  greenish-gray,  to  white  or  nearly 
BO ;  very  tough.     Hiitlin  and  Pfaffius  have  described  a  saussurite  which  occurs  with  serpentine 
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in  the  Schwarzwald  (anal,  28).  It  was  partly  altered,  and  had  the  low  hardness  3-5  with  G  = 
8-16. 

Oomp.— A.  lime-epidote,  with  httle  or  no  iron,  and  thus  dilTering  fromepidote.  Foirnula  (^Ca 
+  §-^l)^Si^=Silica  it!  9  9,  alumina  22\S,  hme  37:3=l()0.  The  amount  of  sesquioiyd  of  iron  varies 
from  0  to  6-33  p.  c. ;  if  much  more  ia  present,  amounting  to  a  sixth  atomieally  of  the  protoiyd 
bases,  the  compound  appears  to  take  the  monoclinic  form  of  cpidote,  instead  of  the  orthorhombic 
of  zoisite. 

Saiossurite,  according  to  the  analyses,  has  the  0.  ratio  for  K,  ^,  Si=  1  :  2  :  3^,  instead  of  1  :  2  :  3, 
and  it  appears  as  if  this  was  another  case  in  which  an  increase  of  silica  accompanies  the  increase  of 
alkali  in  the  bases.  Both  Hunt  and  Fikenschcr's  analyses  give  the  0.  ratio  2  :  3^^  for  the  sesqiiioxyda 
and  silica.  Hunt's,  however,  has  an  excess  of  protoxyds.  In  a  second  analysis  by  Hunt  (sec  below), 
the  specimen  contained  mixed  talc,  amounting  to  1 0  or  1 2  p.  c. ;  and  if  the  magnesia  in  the  lirst, 
and  in  Fikeuscher's,  is  due  in  part  to  talc,  this  would  subtract  from  the  silica;  and  but  a  small 
reduction  in  this  way  would  make  the  ratio  1:2:3. 

Analyses:  1,  2,  Klaproth  (Beitr.,  iv.  179,  v.  41);  3,  Rammelsberg  (Pogg.,  c.  133);  4,  Bucholz 
(Gehl.  J.,  i.  200);  5,  Geffkeu  (Epid.  Anal.  Dissert.  Jenae,  1824);  G,  Rammelsberg  (l.  c);  7,  Geff- 
ken  (L  c.) ;  8,  Hermann  (J.  pr.  Ch.,  xiiii.  35);  9,  Stromeyer  (Unters.,  378);  10,  Rammelsberg  (1, 
c);  11,  Richter  (Haid.  Ber.,  iii.  114);  12,  Rengert  (Ramm.  Min.  Ch.,  1020);  13,  14,  Rammelsberg 
(1.  c,  751);  15,  Bernard  (J.  pr.  Ch.,  v.  212);  16,  Kuhn  (Ann.  Ch.  Pharm.,  lix.  373);  17,  Rammels- 
berg (1.  c);  18,  Brush  (Am.  J.  Sci.,  II.  xxvL  G9);  19,  Thomson  (Min.,  i.  271);  20,  Genth  (Am.  J. 
Sci.,  II.  xxxiii.  197) ;  21,  Trippel  (ib.) ;  22,  C.  Gmelin  (J.  pr.  Ch..  xliii.) ;  23,  Berlin  (Pogg.,  xlix.  539) ; 
24,  Pisani  (C.  R.,  Ixii.  100);  26,  Boulanger  (Ann.  d.  M.,  III.  viii.  159);  26,  T.  S  Hunt  (Am.  J. 
Sci.,  II.  xxvii.  345) ;  27,  Fikenscher  (J.  pr.  Ch.,  Ixxxix.  456) ;  28,  Hiitlin  and  A.  v.  Pfaflius  (Kenug., 
Ueb.,  1861,  76): 


Si 


itl 


3Pe      Mg     Ca         It 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 

23. 

24. 

25. 
26. 
27. 
28. 


In  anal.  3,  G.  =  3  353;  anal.  6,  G.=:3  361  ;  anal.  10,  G.  =  3-352;  anal  13,  G.  =  3  251  ;  14,  G  ^- 
3-280 -,  17,  G.  =  3-341;  18,  G.  =  3-299;  20,  G.  =  3-344,  some  specunens  pmkish  ;  '^3,  ^•— ^•»*. 
24  G.-=3'02,  H.  =  6-5;  26,  G.=3:3— 3-4,  H.  =  7,  the  mineral  from  the  valley  of  the  Hhoae  It 
Switzcriand,'or  the  region 'of  L.  Geneva;  27,  G.  =  3-227,  same  loc. ;  28,  G.  =  316. 


Saualpe,  gnh.-gy. 

45 

29 

3 

21 

=98  Klaproth. 

"        rdh.-vjhiie 

44 

32 

2-5 

20 

=98-5  Klaproth. 

i( 

40-64 

28-39 

3-89 

0-57 

24-26 

2-09  =  99-84  Ramm. 

Fichtelgebirge 

40-25 

30-25 

4-50 

22-50 

2-00  =  99-50  Bucholz. 

u 

40-03 

29-83 

4-24 

18-85 

,  Mn  7-55  =  10(1-50  Geffk. 

(( 

40-32 

29-77 

2-77 

0-24 

24-35 

2-08  =  99-53  Ramm. 

Faltigl,  Tyrol 

40-74 

28-94 

5-19 

4-75 

20-52 

,Mn  1-78  =  101-92  Geffk. 

n 

40-95 

30-34 

5-51 

21-56 

1-69=10005  Hermann. 

Sterzing,  Tyrol,  white 

39-91 

31-97 

2-44 

0-89  •» 

23  85 

0-95,  Mn  0-17  =  100-18  Str. 

(( 

40-00 

30-34 

2-06 

0-23 

24-15 

2-04  =  98-82  Ramm. 

Passeyrthal,  Tyrol 

40-57 

32-67 

5-11 

20-82 

1-22  =  101-39  Richter. 

"   gyh.-white  39-56 

27-64 

;s-oo 

l-ll 

25-00 

2-87  =  99-18  Reugert. 

Thai  Fusch,  ywh.-gy. 

41-92 

27-09 

2-94 

1-21 

22-73 

3-67  =  99-56  Ramm. 

Mt.  Rosa,  gnh. 

42-35 

28-30 

3-08 

0-56 

21-60 

3-18,  K  0-91  =  99-98  Ramm. 

Grossarlthal,  Salzburg 

40-00 

26-46 

6-33 

3-60 

20-16 

,  K  1-50  =  98-55  Besnard. 

Zwiesel,  Bav. 

40-G2 

29-18 

619 

0-73 

22-67 

0-42  =  99-81  Kuhn. 

Goshen,  Mass. 

40-06 

30-()7 

2-45 

0-49 

23-91 

2-25  =  99-83  Ramra. 

Uuionville,  Pa.,  Unionite 

40-61 

33-44 

0-49 

tr. 

24-13 

2--i2  =  100-89  Brush. 

Williamsburg,  Mass. 

40-21 

25-59 

855 

23-28 

1-71=99-34  Thomson. 

Polk  Co.,  Tenu.,  gy.,  gnh. 

4004 

30-63 

2-28 

ir. 

25-11 

0-71,    Mn    0-19,   Ou   0-24  = 
99-20  Geuth. 

t(           u 

43-20 

29-60 

2-88 

0-56 

22-72 

0-20  =  99-22  Trippel. 

Tellemark,  Thvlite 

42-81 

31-14 

2-29 



18-73 

0-64,    Na    1-89,    Ma    1-G3  = 
99- 1:^  Gmelin. 

Arendal,           " 

40-28 

31-84 

1-54 

0-66 

21-42 

1-32,    Mn    1-05'',    V    0  22  = 
98-53  Berlin- 

TraverseUa,     " 

41-79 

31-00  f^ 

Bl-96 

2-43 

19-68 

3-70  =  100-65  PisauL 

Orezza,      Saussurite 
L.  Geneva,         " 

43-6 

32-0 

2-4 

21-0 

,  Iv  1-6=100-6  Boulang. 

43-59 

27-72 

2-61 

2-98 

19-71 

0-35,  Xa  3-08=100  04  Hunt. 

45-34 

30  28  F 

3  1-37 

3-88 

13-87 

0-71,  Na  4-23  =  99-68  Fik. 

Schwarzwald,    " 

42-64 

31-OoF 

e  2-40 

5-73 

8-21 

3-83,  Na,  K  383  Uutlia. 

% 

Soda  and  potash. 

'  Made  Mn'  O' 

by  Berlin. 
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Anal.  20  is  of  the  same  mineral  that  was  analyzed  by  Mallet  under  the  name  idocrase  (Am.  J 
Sci.,  II.  XX.  85).  In  anal  28,  1-13  of  the  silica  was  separated  as  soluble  silica.  Hunt  obtained  foi 
another  specimen  of  saussurite  containing  much  talc  (which  was  so  disseminated  through  it  that 
separation  was  impossible)  Si  48*10,  Al  25*34,  3Pe  3-30,  Ca  12*60,  Mg  6**76,  Na  3-55,  ign.  0-66= 
100-31.  If  all  but  3  p.  c.  of  the  magnesia  (the  amount  in  anal.  26)  belonged  to  the  talc,  the 
amount  of  talc  present  would  be  11  p.  c. 

Pyr.,  etc. — B.B.  swells  up  and  fuses  at  3 — 3*5  to  a  white  blebby  mass.  Not  decomposed  by 
acid ;  when  previously  ignited  gelatinizes  with  muriatic  acid. 

OIjs. — This  species  was  instituted  by  Werner  in  18(i5,  first  united  to  epidote  by  Haiiy  and 
Bernhardi  independently  in  1806,  and  separated  again  from  epidote  on  crystallographic  grounds  by 
Brooke,  in  1 823.  Descloizeaux  has  confirmed  Brooke's  conclusion  by  optical  examinations,  and  fur- 
ther has  shown  that  the  crystallization  is  orthometric,  instead  of  clinoraetric.  Thulite  is  referred  to 
the  species  by  Descloizeaux,  together  with  the  hme-epidote  from  most  of  the  localities  mentioned 
in  connection  with  the  analyses.  The  angle  i-2Ai-l  in  thulite  is  near  152°.  Brooke  remarks 
upon  the  isomorphism  of  the  species  with  euclase. 

Zoisite  was  so  named  after  Baron  von  Zois,  from  whom  Werner  received  his  first  specimens ; 
and  Thulite^  after  Thule,  an  ancient  name  of  Norway. 

The  original  zoisite  is  that  of  the  Saualpe  in  Carinthia.  Other  localities  are  as  mentioned.  The 
gray  mineral  of  Fichtelgebirge  in  Baireut,  was  referred  here  by  Bernhardi  (1.  c,  1806),  and  both 
to  epidote.  Thulite  occurs  at  Souland  in  Tellemark,  in  Norway,  with  bluish  idocrase  (cyprine), 
yellowish- white  garnet,  epidote,  and  fluorite;  also  at  the  iron  mine  of  Klodeberg  near  Arendal; 
and  at  TraverseUa  in  Piedmont,  forming  small  veins  with  talc  and  actinolite  in  granite. 

Saussurite  forms  with  smaragdite  the  euphotide  of  the  Alps,  a  rock  which,  as  a  result  of  glacier 
action,  is  widely  distributed  in  boulders  over  the  valley  of  the  Rhone,  and  the  country  about  Lako 
Geneva ;  the  boulders,  as  ascertained  by  Prof.  Guyot,  were  derived  from  the  chain  of  the  Sassgrat, 
through  the  valley  of  the  Sass,  and  are  distributed  to  a  distance  of  150  m.  from  this  place  of  ori- 
gin. Found  also  in  serpentine,  in  the  Schwarzwald,  but  more  or  less  altered  (anal.  '28).  Hunt 
showed  that  both  tho  very  high  specific  gravity  and  composition  identified  the  mineral  with  zois- 
ite. (For  other  minerals  that  have  passed  under  the  name  of  saussurite,  see  Garnet,  Meionite, 
Labrador  ite.) 

In  the  United  States,  found  in  Vermont^  at  Willsboro,  in  columnar  masses  ;  at  Montpelier,  bluish- 
gray  along  with  calcite,  in  mica  schist.  In  Mass.,  at  Chester,  in  mica  schist ;  at  Goshen,  ChesterfiL4d, 
Hinsdale,  Heath,  Leyden,  Williamsburg,  Windsor.  In  Conn.,  at  Millord.  In  Penii.,  in  W.  Brad- 
ford and  W.  Goshen,  Chester  Co. ;  in  Kennet  township  and  E,  Marlboro ;  at  Uniouvillc,  white 
( Unionite)  with  corundum  and  euphyllite.     In  Tenn.,  at  Ducktown  copper  mines. 

Neither  zoisite  nor  epidote  has  yet  been  found  among  furnace  or  laboratory  products. 

On  cryst.,  B.  &  M.,  p.  306;  Dcscl.,  Min..  i.  238.  The  crystal  figured  above  by  the  author  (and 
from  the  cabinet  of  Prof.  Brush)  is  \  in.  long,  but  was  attached  by  one  side  to  a  large  imperfect 
crystal,  and  hence  its  planes  were  irregularly  developed.  The  left  l-^  and  2-4  were  minute  and 
somewhat  rounded.  The  angle  /A  i-l  by  Descloizeaux's  measurement,  is  121°  40',  as  given  above ; 
Descloizeaux  obtained  also  for  i-t  Az-2  =  162''  20',  J-i  A|-t,  top,  — 120°  nearly;  for  t-i  A  2-2=  107°  13', 
whence  2-2  A  ?'-2  =  145°  34',  and  Miller  found  107°^  12',  whence  145°  36'. 

Zoisite  is  closely  isomorphous  with  epidote.  If  the  figure  266  under  epidote  (p.  28)  is  placed 
with  the  longer  planes  vertical,  it  then  represents  very  nearly  the  form  of  zoisite  ;  the  angle  of  this 
prism  i-iAl-i  is  )15"  24',  and  ~1  A-l  =  100°  35';  and  correspondingly,  the  prismatic  angle  of 
Eoisite  is  116°  40',  and  the  brachydome  l-^  has  the  summit  angle  109"  20'.  The  position  given 
the  crystals  of  epidote  by  Haiiy  has  therefore  a  crystallogenic  interest,  and  the  name  he  applied  to 
the  species  peculiar  significance. 

280A.  JADEITIj.    Nephrite  or  Jade  pt.    Jadeite  Damour,  0.  R.,  Ivi.  861. 

Massive,  with  traces  of  a  foliated  columnar  structure  on  a  surface  of 
fracture. 

H.  =  6-5-7.  G.=:3-33-3-35,  fr.  China,  Damour;  3*32,  fr.  Yunnan, 
China,  Brush  ;  3*32,  fr.  ornaments  in  ancient  Swiss  lake-dwellings,  Fcllen- 
berg.  Lustre  subvitreous,  pearly  on  surfaces  of  cleavage.  Color  apple- 
green  to  nearly  emerald-green,  bluish-green,  leek-green,  greenish-white, 
and  nearly  wliite.  Streak  uncolored.  Translucent  to  subtranslucent. 
Fracture  splintery. 

Comp.— 0.  ratio  for  ft,  %  Si=l  :  2  :  6,  with  the  protoxyda  mainly  soda;  {\  (f  Na+J^Tl)^-f 
|Xl)'  Si"''-f-3  Si;  or,  with  half  the  excess  of  silica  basic ;=,  if  R=Oa,  Silica  58-4,  alumina  22-2, 
lime  C-0,  soda  li?*4— luO.    It  has  the  0.  ratio  and  constituents  of  dipyre,  while  hke  zoisitu  iz 
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its  very  high  specific  gravity,  as  remarked  by  T.  S.  Hunt,  who  refers  the  apecics  to  the  epidot4 
group  (C.  R.,  June,  1863),  and  gives  the  species  the  same  position  in  tliat  group  &a  dipyre  in  the 
Bcapolite  group. 
Analyses:  1,  Damour  (1.  c);  2,  Fellenberg  (Nat.  Gres.  Bern,  1S65,  112): 

Si         ^1        Fe       Mg     Oa       Na       K        Tl 

1.  China  5917     22-58     1-56     M5     268     1-2-93       tr. 

2.  Swiss  Lake-hab.      58  89     22-40     1-66     1-28     3'12     12-86     0-49 


=100-07  Damour. 

0-20,  Zn  0-73=1101-03  Fell 


In  an  imperfect  analysis  of  a  specimen  from  the  province  of  Yunnan,  China,  obtained  by  R 
Pumpelly,  Wm.  Cook  found  (priv.  contrib.)  Si  59-35,  ^1  2'l-07,  Mg  tr.,  Oa  07 7,  Na  13-01,  k 
0-lb(,  ii  0-80  =  97*60.  The  analysis  shows  that  Mr.  Pumpelly  rightly  indeutifies  this  stone,  the 
Feitsui  of  the  Chinese,  with  jadeite  (Geol.  China,  etc.,  117,  1 18,  18G6,  Smithson.  Contrib.,  No.  202) 

Pyr.,  etc. — B.B.  fuses  readily  to  a  transparent  blebby  glass.  Not  attacked  by  acids  after 
fusion,  and  thus  diflering  from  saussurite. 

Obs. — Jadeite  is  one  of  the  kinds  of  pale  green  stones  used  m  China  for  making  ornaments, 
and  passing  under  the  general  name  of  jade  or  nephrite.  Mr.  Pumpelly  remarks  laat  the /ciiui  is 
perhaps  the  most  prized  of  all  stones  among  the  Chinese.  He  also  observes  that  the  clialchihuiU 
of  the  ancient  Mexicans,  of  which  he  had  seen  many  specimens,  is  probably  the  same  mineral 
But  W.  P.  Blake  identities  this  name  with  the  turquois  from  the  vicinity  of  Santa  Fe  (Am.  J.  Sci., 
11.  XXV.  227). 


281,  PARTSCHINITE. 

Monoclinic. 


Partschin  Haid.,  Ber.,  iii.  440,  1847,  Ber.  Ak.  Wien,  xii.  480. 


148°,  0  A  I:=ll(y°  6' 


H.=6-5-7. 
yellowish,  reddish. 


7a/=91°  52',  6^=52°  16',  (9  A  ^-^=127°  U\  (9  A  14= 
,  14  A  14,  ov.  0,=116%  0  A  •i=zl26°  51'. 

G.=4:-006,  V.  Hauer.  Lustre  a  little  greasy,  feeble.  Color 
Subtranslucent.     Fracture  suhcoiiclioidal. 


Von  llauer 


Comp.— 0.  ratio  for  R,  IJ,   Si,   1:1  :  2,  as  in  garnet,   and   near  spessartiqe. 
obtained  (1.  c,  |)  Si  35-63,  ^^tl  18-99,  Fe  14-17,   Mn  29  28,  Oa  2-77,  A  O.'JS. 

Obs. — In  very  small  dull  crystals  and  rounded  fragments,  in  the  auriferous  sands  of  Ohlapian, 
Transylvania. 

282.  GADOLINITE.  Schwarzer  Zeolith(fr.  Ytterby)  G^eT/er,  Crell's  Ann.,  1788.  Ytterbit  (Sill 
cate  of  Alumina,  Ox.  Iron,  and  a  new  earth)  Gadolin,  Ak.  H.  Stockh.,  1794;  Ekeberg,  ib.,  1797 
(naming  the  earth  yttria).     GadoUnit  Klapr.  (Ak.  Berhn,  1800),  Beitr.,  iii.  52,  1802. 

Orthorhombic.     I A  7=116°,  0  A  1-1=114°  24';    a:b:  c=2-205-l  :  1  : 
1*6003,  Nordenskiold,  or  near  zoisite,  if  a  he  made  ia.     Observed  planes : 


273. 


274. 


Ytterby. 


Ytterby. 


<9;   vertical,  7,  ^-^,  i-t,  ^-2 ;   bracliydomes,  K  14,  24;   macrodomcs,  ^ 
H;  octahedral,  1,  i,  l-2»  2-2,  ff,  2-f 


Cleavage  none. 
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6^  A  1-1=125°  58' 
6^  A  24=109  57 

0  A  1=90 


6>  A  1=111°  2' 
2-ZA24,  top, =39  54 
■i-iA-|4,  top,=110  52 
1-iAl-i,  top,=71  56 


7a  a=122° 
/A  ^'-2  =  160  40' 
/A  1=158  58 
^'-2  A  1-2,  ov.  '2^1,= 122  40 


H.=6-5-7.     G.=4-4-5 


4.286-4-456,  H.  Rose ;   4-35, 


of  Ytterby  4-097— 4*226,  but  after  heating 

from  Hitteroe,  Scheerer.     Lustre  vitreous. 

Color  black,   greenish-black ;    in    thin   splinters  nearly  transparent,  and 

frass-green  to  olive-green.  Streak  greenish-gray.  Double  refraction  in 
[itteroe  crystals,  sometimes  distinct,  with  optical  axes  very  divergent,  in 
others  often  wanting.  In  the  mass  subtranslucent — opaque.  Fracture 
conchoidal. 


Oomp.,  Var. — Gadolinite  varies  widely  ia  its  crystals,  and  physical  and  chemical  characters, 
even  in  specimens  from  the  same  locality,  and  much  more  so  in  those  of  different.  The  crystals 
are  usually  rough  and  irregular,  and  sometimes  oblique  in  different  directions.  Haiiy  (Min.,  1822), 
Phillips  (Min.,  1823),  Levy  (Min.  Heuland,  ii.  46),  Kupflfer,  Scheerer  (Gasa  Norvegica,  313),  and 
Waage  (Forh.  Selsk,  Christiania,  1864,  and  Jahrb.  Min,  1867,  696)  have  made  it  monocUnic;  and 
Brooke  and  Miller  (Min.,  322,  using  the  same  cryst.  examined  by  PhiUips),  Scheerer  (Jahrb.  Min., 
1861,  134),  A.  E.  Nordenskiold  (OEfv.  Ak.  Stockh.,  1859,  287),  and  Maskelyne  and  v.  Lang  (PhU. 
Mag.,  lY.  xxviil.  145)  have  made  it  orthorhombic : 


OM-i 

OAl-i 
JM 


OALl 
OAi-i 
lAl 


Phillips, 
fr.  Kararfvet. 
98° 
150 

115 


B.  &  M., 
fr.  Kararfvet. 

90° 


119    30' 


Levy. 

96°  30' 
149     49 

115 

Nordenskiold, 

fr.  Kararfv.  & 

Broddbo. 

90° 
144     2' 
124    34 
116 


Scheerer, 
fr.  Hitteroe. 


125°  45' 
116 

Scheerer, 
fr.  Ytterby. 

90° 

144  30' 

125  58 

116  30 


"Waage, 
fr.  Hitteroe. 

90°  36' 
146  38 
127  12 
116 

Lang, 
fr.  ytterby. 


90' 
145 


32' 


Maskelyne  and  v.  Lang  state  that  the  crystals  from  Ytterby  are  sometimes  oblique  in  the  direction 
of  one  diagonal,  and  sometimes  in  that  of  the  other;  they  adopt  Nordenskiold's  calculated  results. 
Waage,  who  makes  the  form  monoclinic,  enumerates  the  planes  0,  /,  i-i,  i-2,  1,  -1,  ^,  -^,  1-2,  ^4, 
l-i.  His  measurements  were  made  with  the  reflective  goniometer,  and  agree  well  with  his  cal- 
culated results ;  which,  in  addition  to  the  above,  are,  Oa/=89^  81',  0 A  1  =  111°  29,  OA-l  = 
112°  21',  OA^-i=136°  7',  1A-1  =  136°  10', /A  1  =  158°  8',  /A -1  =  158°  2'.  Waage  points  out  a 
relation  in  angles  to  epidote,  observing  that  the  prismatic  angle,  116°,  which  is  nearly  that  of 
zoisite,  corresponds  to  f-i  A  f-i  in  epidote  (=115°  32'). 

The  Ytterby  crystals  examined  by  v.  Lang  were  partly  altered.  Descloizeaux  found  crystals 
from  this  locality  part  a  mixture  of  double  and  singly  refracting  material,  and  part  without  any 
action  on  polarized  Ught.  Amid  the  diversity  of  results  it  is  impossible  to  decide  which  is  the 
correct  form. 

The  variations  in  composition  are  also  considerable.  The  Ytterby,  Finbo,  and  Broddbo  gadolinite 
afford  approximately  the  formula  R"^  Si ;  *that  of  Hitteroe,  R^  Si^,  the  0.  ratio  between  the  bases 
and  silica  being  approximately  4  :  3,  as  in  euclase.  That  analyzed  by  Bahr  and  Bunsen  has  the 
0.  ratio  3  :  2. 

Analyses:  1,  2,  Berzelius  (Afhandl.,  iv.  148,  389);  3-6,  Berlin  (Dissert.  Gadol.  Upsal,  1844, 
and  GEfv.  Ak.  Stockh.,  1845,  86);  7,  Berzelius  (1.  c);  8,  Richardson  (Thom.  Min.,  i.  410)-  9,  10, 
Scheerer  (De  Foss.  AUauit,  etc.,  Berolini,  1840,  and  Pogg.,  IvL  479);  11,  Konig(Ann.  Ch.  Pharn.., 
cxxxvii.  33): 


Si 

Se 

Y 

Oe 

fe 

Oa 

1.  Finbo 

2.  Broddbo 

25-80 
24-16 

45-00 
45-93 

16-69 
16-90 

10-26 
11-34 

,  ign.  0-60=98-35  Berzelius. 

,  ign.  0-60  =  98-93  Berzelius; 
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29i 


8.  Ytterby 
4.        " 


25-62 


fie 


Y 

50-00 


1-90 


25-26      45-53       6-08 


Kararfvet 


24-65 
24-85 
29-18 


2-13 

4-80 
200 


9.  Hitteroe 
u 
? 


10. 
11. 


24-65  11-05 

25-78  9'51 

25-59  10-18 

22-61  6-96 


49-60 
51-46 
47-30 
45-20 

45-67 

44-96 
34-64 


7-64» 
5-24" 


l7-38»' 
*  With  oxyd  of  Lanthanum. 


i'Q         Ca 
14-44     1-30,    Mg  0-54,  3tl  0-48,  ft  0-19,  Xa  0-18=: 

100«)5  Berlia 
20-28     0-50,  Mg  0-11,  itl  0-28,  k  0-21,  Na  0-i(t=. 

98-40  Le.ua 
15-03     0-46,  Mg,  Mn  <r.  =  99-51  Berlin. 
13-01     0-50,  Mn,  Mg  TI  1  =  100-97  Berlin. 
3-40   3Pe8-00     315,  Mn  1-30,  ft  5-ii0  =  99-53  Berzei'  n 
4-60  Fe  14-55     ,  ft  0-50  =  100-55  Richardson. 

1-81       11-68     0-34,  fca  4-75  =  100-71  Scheerer. 

12-13     0-23,  ta  6-33  =  99-42  Seheerer. 

9-76     0-83,  Fe  473,  Mg  0-15,  Na  0-38,  ft  193  = 

99-37  Konig. 
^  E  2-93,  be  2-S6,  D  8-38,  La  3-2L 


Of  Berlin's  analyses,  the  first  two  were  of  the  glassy  gadolinite. 

The  oxygen  ratio  between  the  bases  and  silica  in  anal.  1  is  1  :  1-02;  in  2,  1  :  1  ;  in  3,  1  :  0-94; 
in  4,  1  :  0-94;  in  5,  1  :  0-85;  in  6,  1  :  092  ;  in  9,  10,  1  :  0-72.  Connell  obtained,  for  a  specimea 
labelled  Fahlun,  Si  2700,  ]6e  6-0o,  Pe  14-50,  Y  36-50,  <ge  14*33,  Oa  0-50  =  98-83  (Edinb.  N.  Phil. 
J.,  1836,  June);  which,  taking  the  iron  as  protoxyd,  gives  the  oxygen  ratio  for  ft  +  Be,  Si, 
1  :  0-92. 

Pyr.,  etc. — The  glassy  variety  is  unchanged  in  the  closed  tube,  but  if  heated  B.B.  the  assay 
gives  for  a  moment  a  bright  hght,  as  if  it  had  taken  fire,  swells  up,  cracks  open,  and  becomes 
grayish-green  in  color  without  fusing.  The  splintery  variety  swells  into  cauliHower-like  ramifi- 
cations and  becomes  white,  rarely  glowing.  With  borax  gives  an  iron  reaction.  Only  slightly 
acted  upon  by  salt  of  phosphorus.     Decomposed  by  muriatic  acid  with  gelatinization. 

Obs. — GradoUnite  occurs  principally  in  the  quarries  of  Kararfvet,  Broddbo,  and  Finbo,  near 
Fahlun  in  Sweden  ;  also  at  Ytterby,  near  Stockholm ;  at  each  place  indistinctly  crystallized,  and 
in  rounded  masses,  which  are  often  encircled  with  a  yellow  crust,  and  imbedded  in  coarse-grained 
granite.  At  Kararfvet  crystals  have  been  obtained  4  in.  long.  It  has  also  been  met  with  at 
Disko  in  Greenland ;  in  trap  near  Galway,  Ireland ;  imbedded  in  granite  in  Ceylon ;  at  Brevig 
and  Hitteroe  in  the  southern  part  of  Norway,  crystals  sometimes  4  in.  across  and  twins  at  thia 
last  locality. 

Named  after  the  Russian  chemist.  Prof.  Gadolin. 


283.  MOSANDRITE.    Erdmann,  Jahresb.,  ixi.  178,  1841. 

Orthorhombic?  /A /about  117°  16^  lAi-t=12V  10' to  120° 40',  i-iAi-i 
=139°  40'  to  141°,  /A'^-2  =  160°  to  161°,^-iAf  5=151°  20,  Descl.  Cleav- 
age :  i-l  perfect.  Crystals  long  prisms,  usually  flattened  parallel  to  i-i,  and 
longitudinally  striated.     Also  massive  and  flbrous. 

H.=:4.  G.  =  2-93— 3-03.  Lustre  of  cleavage-face  between  vitreoua 
and  greasy,  of  other  surfaces  resinous.  Color  reddish-brown,  but  altering 
to  dull  greenish  or  yellowish-brown.  Streak-powder  pale  yellow  or  gray- 
ish-brown. Thin  splinters  translucent,  bright  red  by  transmitted  light. 
Double  refraction  feeble  ;  optic-axial  plane  vertical,  and  normal  to  i-i ; 
acute  bisectrix  negative,  and  apparently  at  right  angles  to  i-i,  Descl. 

Comp. — Analysis  by  Berlin  (Pogg.,  156,  1853): 

Si  Ti      Oe,La,  i)       J'e         Mg  Ca  ISTa  fi 

.    29-93         9-90         26-56         1-83         075         19-07         2-87         0-52 

There  is  some  Mn  with  the  ^^e.  Reckoning  the  Ti  with  the  bases,  ns  forming  part  of  a  Bosqui- 
oxyd,  as  in  sphene  and  keilhauite,  the  oxygen  ratio  of  the  proto.xyds,  sesquioxyds,  and  silica,  la 
nearly  1:2:3,  or  of  bases  and  silica  1  :  1  (precisely  16-57  :  15-86),  affordmg  the  formula 
(^  R'+5  3S)''  Si'-f  H  S.  This,  excluding  the  water,  is  the  formula  of  epidote,  to  which  the  speaea 
may  be  related.  *  ,  *       u 

Pyr.,  etc.— In  the  closed  tube  gives  water.  B.B.  fuses  with  intumescence  at  3  to  a  hrowc 
glass.     With  salt  of  phosphorus  in  R.F.  gives  a  violet  bead  (titanic  acid)  and  with  borax  in  U.t 


8-90= 100-33 
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gives  an  amethystine  bead  (manganese).  Decomposed  by  muriatic  acid,  with  separatior  of  silica 
and  formation  of  a  dark  red  solution,  which,  on  heating,  gives  off  chlorine  and  becomes  yellow. 

Obs. — Occurs  at  Brevig,  in  syenite,  with  leucophanite,  eucolite,  elaeolite,  jcgirite,  black  mica 
on  the  island  of  Lammanskaret  near  Brevig,  Norway.     Readily  undergoes  alteration. 

Desoloizeaux  observes  that  mosandrite  may  be  regarded  approximately  as  isomorphous  wilh 
toisito,  in  which  in  Ai-S=15r  48',  I A  1=116"  16'  (Min.,  i.  633). 

284.  ILVAITE.     Tenite  (fr.  Elba)  Lelicvre,  J.  d.  M.,  xxi.  65,  1807.   Ilvait  Steffens,  Orykt.,  i.  356, 
1811.     Lievrit  Wern.,  Hoffm.  Min.,  ii.  a,  376,  1812.     Wehrlit  v.  Kob.,  Grundz.,  313,  1838. 

Orthorhombic.     I A  1=112°  38',  0  A  1-1=14:6°  24' :  aih:  c=0-66608  : 


1 : 1'5004.    Observed  planes  :  0 ;  vertical,  /,  ^-^,  i-l,  i-2,  ^'-J,  i-^,  ^'-g,  i-X,  ^-|-? 
domes,  l-^,  3-^,  ^-i^  2-i ;  pyramids,  1 ;  in  zone  i-i :  1,  2-5,  3-3,  4-4  ;  in  zone 
i-i 


1,  2-5,  3-5. 

275 


12 


12 


ii 


0  A  3-1=116°  39' 
0  A  2-^=138  29 
6>  A  1^:141  24 
0  Ai-i=167  31 

0  A  2-2^:138  29 

1  A  1,  mac., =139  32 


1  A  1,  brach.,=117''  27' 
i-2Ai-2  =  14:S  8 
l-^  A  1-1=112  49 
i-^  A  ^'-5,  brach.,=106  15 

/A^-5=160  34 

I A  -^-5=164  45 


^<:d^ 


Lateral  faces  ■usually  striated  longitudinally.  Cleavage  : 
parallel  to  the  longer  diagonal,  indistinct.  Also  columnar  or 
compact  massive. 

H.  =  5-5-6.  G.=3-7-4-2;  3-994,  fr.  Elba,  Haidin^er ; 
3-9796,  ib.,  Stromeyer;  3-825-4-061,  ib.,  Lelievre  ;  3-711, 
fr.  ISTassau,  Tobler.  Lustre  submetallic.  Color  iron-black,  or  dark  grayisli- 
black.  Streak  black,  inclining  to  green  or  brown.  Opaque.  Fracture 
uneven.     Brittle. 

Comp.— 0.  ratio,  from  Tobler's  anal.  (No.  7),  for  "k,  ^,  Si=3  :  2  :  5,  whence  (|il3+|K)''Si* 
=Si]ica  32*8,  sesquioxyd  of  iron  23-4,  prot.  id.  31*5,  lime  12-3  =  100 ;  and,  as  the  specimens  were 
partly  in  crystals  (having  the  planes  «-5,  1-i,  I,  1),  this  may  be  the  normal  composition  of  the  spe- 
cies.    This  variety  is  of  low  specific  gravity,  and  contains  much  manganese.     - 

The  other  analyses  show  a  deficiency  of  silica  for  a  unisilicate.  In  Eammelsberg's  (No.  3)  the 
0.  ratio  for  R,  fi,  Si,  H=ll-08  :  6-76  :  1590  :  1-42 ;  or  forlJ+B,  Si,  H=9  :  8  :  075.  In  anal.  2, 
the  last  ratio  is  7  :  6  :  04,  and  in  No.  5,  6  :  5  :  0. 

Stadeler  found  water  a  constant  ingredient,  and,  as  it  was  not  expelled  below  ignition,  regards 
it  as  basic.  His  closely-agreeing  analyses  give  for  1ft +K,  Si,  H  the  0.  ratio  9:8:1,  and  for  Oa, 
Fe,  3Pe,  2:4:1.  If  II  be  basic,  the  0.  ratio  of  bases  and  silica  is  5  :  4,  which  is  expressed  in  the 
formula  (H^,  R^  ^f  Si^ 

But  in  view  of  the  variation  in  ratio  in  the  analyses  of  the  Elba  mineral,  and  its  opacity,  we 
may  reasonably  infer  that  impurities  are  present  (as  staurohte  exemplifies,  p.  388),  and  that  these 
impurities  are  mainly  hydrated  oxyd  of  iron,  of  the  species  g5thite,  which  mineral  loses  its  water 
at  a  high  temperature.  Allowing  for  this  admixture,  all  ilvaite  may  come  under  the  general  for- 
mula (fi*,  5K)^Si^+w3Pefi";  with  the  0.  ratio  for  bases  and  silica  7  :  6,  m  would  equal^. 

Analyses  :  1,  Stromeyer  (Unters.,  372) ;  2,  same  with  v.  Kobell's  estimation  of  the  iron  (Schw. 
J.,  Ixii.  166);  3,  Rammelsberg  (Pogg.,  1.  157,  340,  Min.  Ch.,  740);  4,  5,  Wackernagel  and  Franke 
(Min.  Ch.,  ib.);  6,  Stadeler  (J.  pr.  Ch.,  xcix.  70);  7,  Tobler  (Ann.  Ch.  Pharm.,  xcix.  122): 


Si 

XI 

^e 

t'e 

Mn 

Mn 

Ca 

-^ 

1. 

Elba 

29-28 

0-61 

52-54 

1-59 

13-78 

1-27=99-07  Stromeyer. 

2. 

29-28 

0-61 

23-00 

31-90 

1-59 

13-78 

1-27  =  101-43,  Str.,  Kob. 

8. 

29-83 



22-55 

32-40 

1-50 

12-44 

1-60=100-32  Ramra. 

4. 

29-45 

25-79 

28-60 

0-94 

15-49 

=100-27  Wackernagel 

5. 

29-61 

21-09 

32-71 

1-55 

14-47 

=99-43  Franke. 

6. 

f  29-34 

20-84 

34-13 

1-01 

12-78 

2-43  =  100  53  Stadeler. 

n. 

Nassau 

33-30 

22-57 

24-02 

6-78 

11-68 

1-12=99-47  Toblei 
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"Werner  placed  lievrite  in  his  system  next  to  epidoto. 

Pyr.,  etc. — B.B.  fuses  quietly  at  2-5  to  a  black  magnetic  bead.  "With  the  fluxes  reacts  for  iron 
Some  varieties  give  also  a  reaction  for  manganese.     Gelatinizes  with  muriatic  acid. 

Obs. — First  found  on  the  Rio  la  Marina,  and  at  Capo  Calamita,  on  Elba,  by  M.  Lelievrc,  in  1802, 
where  i*:  occurs  in  large  solitary  crystals,  and  aggregated  crystallizations  in  dolomite  witli  pyrox- 
ene, etc.  Also  found  at  Fossum  in  Norway;  in  Siberia;  near  Andreasberg  in  the  Ilarz;  at  the 
mine  of  Temperino  in  Tuscany,  granular,  in  limestone  with  actinolito ;  near  Predazzo.  Tyrol,  ic 
granite ;  at  Schneeberg  in  Saxony ;  at  Skeen  in  Norway ;  at  Uebrun  in  Nassau  ;  at  Kaugcrdluarsuk 
in  Grsenland. 

Reported  as  formerly  found  at  Cumberland,  R.  I.,  in  slender  black  or  brownish-black  crystals, 
traversing  quartz  along  with  magnetite  and  hornblende;  also  at  Milk  Row  quarry,  Somervillc, 
Mass. 

On  cryst.,  Descloizeaux,  Ann.  d.  M.,  V.  viii.  402,  and  his  Mineralogie,  1862,  from  whom  the  above 
angles  are  taken  ;  his  calculations  were  made  from  1  A  1  and  1-i  A  1-i.  The  observed  angle  /A  / 
was  about  111°.     Also  Hessenberg,  Min.  Not.,  No.  III.  1. 

Named  Ilvaite  from  the  Latin  name  of  the  island  (Elba)  on  which  it  was  found ;  Lievrite  after  \i9 
discoverer;  Yeniie  (should  have  been  Jenite)  in  commemoration  of  the  battle  of  Jena,  in  l^OG. 
The  Germans,  and  later  the  French,  have  rightly  rejected  the  name  yeniie,  on  the  ground  that 
commemorations  of  pohtical  hostility  or  triumph  are  opposed  to  the  spirit  of  science.  Descloi- 
zeaux adopts  Ilvaite. 

A  boulder  from  near  Bytown,  Canada,  analyzed  by  T.  S.  Hunt,  gave  (Logan's  Rep.,  1853,  1803) 
Si  27-80  — 28-jO,  dPe  10-80,  Fe  56-52,  Mg  259,  Oa  0-64,  ign.  l-2o=:99-55 ;  and  is  referred  by  him 
to  lievrite.  It  is  black,  submetallic,  and  magnetic,  with  two  obhque  cleavages;  n.  =  5-5;  G.= 
4-15—4-16;  and  in  powder  it  gelatinizes  with  acids.  The  composition  is  essentially  that  of  fay 
alite :  and  the  substance,  although  stated  to  contain  some  black  mica  and  red  granular  garnet,  haa 
been  supposed  to  be  a  furnace  slag. 

Wehrlite  is  probably  lievrite,  as  suggested  by  Zipser.  It  is  massive  granular.  n.  =  0— 6*5. 
G.  =  3-U0.  Analysis  by  Wehrlc,  Si  34-GU,  i?e  4->'38,  Hn  0-28,  ^1  U-12,  Fe  15-78,  Ca  5-84, 11  l-QO 
=  100.  B  B.  fuses  with  difficulty  on  the  edges.  Imperfectly  soluble  in  muriatic  acid.  From 
Szurrasko,  Hungary. 

If  i-J  be  taken  as  /  in  lievrite,  the  form  becomes  very  nearly  tetragonal,  a£fording  /A  /within 
half  a  minute  of  90^  0  A  14=146°  24',  14  A  14=112°  49'. 

285.  AXINITE.  Espece  de  Schorl  (fr.  Oisans)  Schreiber,  1781,  de  Lislo's  Crist.,  iL  353,  1783. 
Schorl  violet.  Schorl  transparent  lenticulaire  (fr.  Oisans),  de  Lisle,  ib.,  and  J.  de.  Phys.,  xxvi.  66, 
1785.  Thumerstein  (fr.  Thum)  Wern.,  Bergm.  J.,  54,  261,  1788.  GlasschOrl  Blumenb.,  Nat., 
1791.  Schorl  violet,  Yanolite,  Delameih,  Sciagr.,  i.  287,  1792.  Axinite  IT.,  J.  d.  M.,  v.  264, 
1799,  Tr.,  iii.  1801.    Thumite. 


Triclinic.     Crystals  usually  broad,  and  acute-edged. 

276  277 


278 


Cornwall 


Dauphiny.  Dauphiny. 

M^kmc:m=0,F^'/I,u=I\  a  (brachyd.)  :  I  (macrod.)  :  cr.0-4926C  :  1 


0-45112.     Observed  planes,  v.  Rath  : 
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OXYGEN   COMPOUNDS. 


In  zone  P^m,  P \  r=^ly  3=^2,  m=Oy  e=:-l 

P,  u,  P ;  h=^i-^Sy  l=i-i,  I3=i-i\  a,  u=zl\  v=i-'i,  w=i''i 
P,s,P;  iz=-3-3,  s=2-%  x=V,  y=2-i\  c^-3-S,  ^=-5-6 

^  (0),  y,v;  g=.^-i\f=l-i\  y=2-V,'V=i-i,  l=2-% 

m  {0),  o^w^rrh\  ^=-|-Sj  c=-3-S,  w=i-^^,  k=Q-'^,  7i=3-'S,  5=: 

r  {V),  d,w,y;  d=4:-'^,  f='^-%  w=i-'^^  y—%1' 


u 


f'ii 


With  also  A'^=2-f . 


Interfacial  angles : 


Pa  ^=116  24 
P  A  m  (6>)=90  4 
PaZ=151  5 
P  A  ^,  adj.,=134  40J 


P  A 'i^  ==135°  31' 
Pa  5=146  42 
P  Ay,  ov.  5, =100  48 
P  hw,  adj..  =  119  31 
'z^  A  5=152^3 


u  A  'y=147°  31' 
u  A  Z=164  26 
^  A  5=143  35 
7'Acc=139  13 
rA'W=115  38 


Cleavage 


Also: 


i-%  (v)  quite  distinct ;  in  other  directions  indistinct, 
massive,  lamellar,  lamellae  often  curved  ;  sometimes  granular. 

H.=:6'5— 7.  Gr.  =  3'271,  Haidinger;  a  Cornish  specimen.  Lustre  highly, 
glassy.  Color  clove-brown,  plum-blue,  and  pearl-gray  ;  exhibits  trichroism, 
different  colors,  as  cinnamon-brown,  violet-blue,  olive-green,  being  seen  in 
different  directions.  Streak  uncolored.  Transparent  to  subtranslucent. 
Fracture  conchoidal.  Brittle.  Pyroelectric,  with  two  axes,  the  analogue  (L) 
and  antilogue  (T)  poles  being  situated  as  indicated  in  figure  276  (G.  Rose). 
Double  refraction  strong. 

Oomp.— 0.  ratio  for  R,  B,  B,  Si,  1:1-8:  0'5  :  3-6 ;  whence  for  R+Jj+B,  Si,  3-3  :  3-6.  or  \  :  1; 
whence  {iC'f  Si='  +2W Si3+i B^ Si'^CR',  S,  B)^  Sil  According  to  Rose,  R'(Si,  B)'^+  2 fi(Si,  B). 
Analyses  :  1,  Hisinger  (Min.  Schwed,,  170);  2,  Wiegmann  (Schw.  J.,  xxxii.  462);  3-6,  Rammels- 
berg(Pogg.,  1,363): 

K 

,  ign.  0-30=:98-56  Hisinger. 

=100  Wiegmann. 

0-64=100-43  Ramm. 
und.  Ramm. 

,  B,  K  and  loss  6*62  Ramm. 

,  B,  K  and  loss  5*81  Ramm.. 

Rammelsberg  states  that,  in  the  last  two  analyses,  4*5  of  the  last  entry  in  each  is  not  too  large 
an  estimate  for  the  boric  acid. 

Pyr.,  etc. — B.B.  fuses  readily  with  intumescence,  imparts  a  pale  green  color  to  the  O.F.,  and 
fuses  at  2  to  a  dark  green  to  black  glass ;  with  borax  in  O.F.  gives  an  amethystine  bead  (man- 
ganese), which  in  R.F.  becomes  yellow  (iron).  Fused  with  a  mixture  of  bisulphate  of  potash  and 
fluor  on  the  platinum  loop  colors  the  flame  green  (boric  acid).  Not  decomposed  by  acids,  but 
when  previously  ignited,  gelatinizes  with  muriatic  acid. 

Obs. — Axinite  occurs  in  implanted  glassy  clove-brown  crystals,  at  St.  Cristophe,  near  Bourg 
d'Oisans  in  Dauphiny,  with  albite,  prehnite,  and  quartz;  at  Santa  Maria,  Switzerland;  at  the  sil- 
ver mines  of  Kougsberg,  in  smaller  crystals ;  with  hornblende  or  mag-netic  iron  in  Normark  in 
Sweden ;  in  Cornwall,  of  a  dark  color,  at  the  Botallack  mine,  where  it  also  occurs  massive,  form- 
ing a  peculiar  kind  of  rock  with  garnet  and  tourmaline ;  at  Trewellard,  at  Cam  Silver  near  La- 
morran  creek,  and  st  Boscawen  Cliffs  in  St.  Burien ;  in  Devonshire,  at  Brent  Tor,  4  m.  north  of 
Tavistock ;  at  Thum  near  Ehrenfriedersdorf  in  Saxony.  It  occurs  with  gray  cobalt  near  Coquim- 
bo,  Chili,  at  the  mine  La  Buitre  ;  at  Phipsburg,  Maine,  with  yellow  garnet  and  idocrase  ;  at  Wales, 
Maine  ;  at  Cold  Spring,  N,  Y. 

For  recent  articles  on  cryst,  Descl.  Min.,  1.  515;  Hessenberg,  Min.  Not,  No.  Y.  p.  2T,  f.  23; 
V.  Rath,  Pogg.,  cxxviii.  20,  227.  Figs.  2,  3,  and  the  above  list  of  planes  and  angles,  are  from  v. 
Rath.    Fig.  1  is  from  Rose  and  Riess  on  the  Pjroelectricity  of  Axinite,  Schrift.  Ak.  Berlin,  lix.  376 

Axinite  admits  of  a  high  pohsh,  but  is  deficient  in  dehcacy  of  color. 


Si 

B 

^1 

^e 

Mn 

Ca 

]&g 

1. 

"Wermland 

41-50 

13-56 

7-36 

10-00 

25-84 

2. 

Treseburg 

45-00 

2-00 

1900 

12-25 

9-00 

12-50 

0-25 

3. 

Dauphiny 

43-68 

5-61 

15-63 

9-45 

3-05 

20-67 

1-70 

4. 

t( 

43-46 

und. 

16-30 

10-25 

2-74 

19-90 

1-55 

5. 

Treseburg 

43-74 

15-66 

11-94 

1-37 

18-90 

1-77 

6 

Ural 

43-72 

16-92 

10-21 

1-16 

19-97 

2-21 
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"V^ell  named  from  a^ii>r,,  an  axe,  in  allusion  to  the  form  of  the  crystals.     The  name  yanolite  is  of 
jarlier  date ;  but  it  moans  violet-stone,  aud  violet  is  not  a  cliaracteristic  color  of  the  mineral 
Alt. — Crystals  altered  to  chlorite  occur  on  Dartmoor  in  Devonshire,  England. 

286.  DANBURITE,     Danburite  Shepard,  Am.  J.  Sci.,  xxxv.  137,  1839. 

Triclinic.     Approximate  angles,  PaM=110°  and  70°,  MaT=54^  and 

L26°,  r  A  T  =  93"  nearly,  P  A  e  =  135°.      Cleavage  :  distinct,  parallel   to  M 

[ttid  P,  less  so  parallel  to  T.     Crystals  imbedded,  and 

|)ften  an  inch  broad.     Also  disseminated  massive,  with- 

|)ut  regular  form. 

H.  =  T.  G.  =  2-95,  Silliman,  Jr.  ;  2*957,  2-958, 
Brush.  Color  pale  yellow,  whitish.  Lustre  vitreous, 
)ut  usually  rather  weak.  Translucent  to  subtranslucent. 
Very  brittle. 


L'7n 


M 


Ca 

Mg 

ign. 

22-41 

0-40 

0-60=100. 

22-33 

undtt. 

0-50=99-20. 

Oomp.— 0  ratio  for  R,  B,  Si  =  l  :  3  :  4;  Ca^  Si+B'  «i'=(i  Ca'  +  fH)' 
>i^=Si]ica  48-9,  boric  acid  28-4,  lime  22-7  =  loO.  Analyses:  1,  2,  Smith 
nd  Brush  (Am.  J.  Sci.,  II.  xvi.  365) : 

Si  iB  AlPe  Mn 

1.  4810  27-73  0-30  0*56 

2.  48-20  27-15  1-02 

Erni  was  the  first  to  detect  the  boric  acid,  but  as  he  admits  (Erni's  Mineralo;?y  simplified,  p. 

47),  his  analysis  was  incorrect — the  mineral  not  containing  tlie  10  p.  c.  of  alkalies  announced  by 

iin,  as  directly  proved  by  Smith  and  Brush.     Sliepard  stated  (1,  c.)that  the   niii'.eral  had  8  p.  c. 

t  water  without  boric  acid ;  and  yet  it  is  certain  that  the  mineral  was  the  same  that  was  invcsli* 

l.ated  by  Smith  and  Brusli. 

I    Pyr.,  etc. — Yields  no  water  in  the  closed  tube.     B.B.  fuses  at  3*5  to  a  colorless  glass,  and 

Kirts  a  green  color  to  the  O.F.;  this  is  heightened  by  moistening  the  assay  witli  sulphuric  acid 

•re  heating.     Not  decomposed  by  muriatic  acid,  but  sufficiently  attacked  for  the  solution  to 

'  the  reaction  of  boric  acid  with  turmeric  paper.     When  previously  ignited  gelatinizes  with 

.uiiatic  acid. 

Obs. — Occurs  with  orthoolase  and  oligoclasc  in  dolomite  at  Danbury,  Connecticut.  It  has  some 
semblance  to  chondrodice  in  color,  lustre,  and  brittleuess,  but  is  distinctly  cleavable,  although 
le  planes  of  cleavage  are  often  irregular ;  it  may  be  readily  recognized  by  its  pyrognostic  char* 
cters. 

187.  lOLITE.  Spanischer  Lazulith  v.  Schlottheim,  HoS"  Mag.  Min.,  i.  160,  1801.  lolith  (fr. 
Spain)  We^/i.;  Karst  (with  descr.),  Tab.,  46,  92,  1808.  lolithe  U.,  Tabl.,  61,  2-il,  1809 
Dichroit  Cordier,  J.  d.  M.,  xxv.  129,  1809,  J.  de  Phys.,  liviii.  298,  1809.  Steinheilite  GadoUn, 
Mem.  Ac.  St.  Pet,  vi.  565.  Pehom  (fr.  Bodenmais)  Wem.,  Iloflm.  Min.,  iv.  b,  117,  1817 
Cordierite  Lucas,  Tabl.,  ii.  219,  1813;  ff.,  Tr.,  iii.  5,  1822.  Hard  Fahlunit.  Luchssaphir 
Wassersaphir  in  Germ.,  Saphir  d'eau  in  Fr.,  of  Ceylon  Jewelry. 


Orthorhombic.    In  stout  prisms  often  hexagonal.    /A  7=119°  10'  an 
0',  6>.M -1=150°  49'.     Observed  planes:   0\  vertical, 
domes,  ^i,  l-i,  2-z;  pyramids,  -J^,  J,  1,  3-5. 


d60' 


,  v-i^  ^-^,  t-S  , 


280 


|3 


U 


a 


)  A  1  =  132°  12',  0  A  i=150°  7',  /A  ^-3  =  150°,  i-i  A  t-3 
=  150°  25',  1-5  A^-3  =  120°  50'.  Cleavage:  i-2  distinct ; 
■I  and  0  indistinct.  Crystals  often  transversely  divided 
r  foliated  parallel  with  0,  Twins :  composition-face 
'     Also  massive,  compact. 

H.=7-7^5.      G.  =  2-56-2-67;    2-5969,    Greenland, 
tromeyer;  2*65— 2*6643,  Haddam,  Thomson;  Ostgoth- 
md    2-64,    Siidermanland    2-61,   Schutz ;    2-60r),    Mui-sinlca,    Kokscl 
iUStre  vitreous.     Color  various  shades  of  blue,  light  or  dark,  sniuky-l 


ian>f. 
>liie ; 
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OXYGEN   COMPOUNDS. 


§i 

Xl 

Fe 

Mn 

Mg 

Ca 

1. 

Bodenraais 

48-35 

Sl-Tl 

8-32 

0-33 

1016 

2. 

Greeuland 

49-17 

33-11 

4-34 

0-04 

11-45 

3. 

Fahlun 

50-25 

32-42 

4-01 

10-85 



4. 

Ostgothland 

48-6 

30-5 

10-7 

01 

8-2 



5. 

Siidermanland     49'7 

32-0 

6-0 

0-1 

9-5 

0-6 

6. 

Krageroe 

(1)  50-44 

82-95 



12-76 

1-12 

1. 

Mursinka 

50-65 

30-26 

4-10 

0-60 

11-09 



8. 

Finland 

48-54 

31-73 

5-69  Mn  0-70 

11-30 

9. 

K 

49-95 

32-88 

5-00 

0-03 

20-45 



10. 

U 

48-9 

30-9 

6-3 

0-3 

11-2 

11. 

Haddam,  Ct. 

49-62 

28-72 

11-58 

1-5L 

8-64 

0-23 

12. 

Unity,  Me. 

48-11 

32-50 

7-92 

0-28 

10-14 



pleocliroic,  being  often  deep  bine  along  the  vertical  axis,  and  brownisl 
yellow  or  yellowish-gray  perpendicular  to  it.     Streali  uncolo.'ed.     Tram™ 
parent — translucent.     Fracture  subconchoidal.     Double  refraction  feeble 
bisectrix  negative,  normal  to  0. 

Comp. — 0.  ratio  for  bases  and  silica  4  :  5  or  1  :  l^J.  The  state  of  oxydation  of  the  iron  is  sti 
unascertained,  and  hence  there  is  uncertainty  as  to  the  proportion  between  the  protqxyds  an 
sesquioxyds.  The  ratio  usually  deduced  for  R,  R,  Si  is  1  :  3  :  5.  The  formula  2  R  Si+R*  S 
which  corresponds  to  this  ratio,  =,  if  Mg  :  Fe=:2  :  1,  Silica  49-4,  alumina  33*9,  magnesia  8-f 
protoxyd  of  iron,  7-9=100. 

Analyses:  1-3,  Stromeyer  (Unters.,  329,  431);  4,  5,  Schiitz  (Pogg.,  liy.  565);  6,  Scheerel 
(Pogg.,  Ixviii.  319);  7,  Hermann  (Koksch.  Min.  Russl.,  iii.  257);  8,  Stromeyer  (Untersuch.,  32!l 
431);  9,  Bousdorff  (Schw.  J.,  xxxiv.  369);  10,  Schiitz  (Pogg.,  liv.  565);  11,  Thomson  (Min., 
278);  12,  C.  T.  Jackson  (This  Min.,  1844,  406,  a.  Rep.  N.  Hamp.,  184): 


H 

0-59=:99-46  Stromeyer. 

1-20  =  99-31  Stromeyer. 

1-66,  Mn  0-68  =  99-87  Stromeye 

1-5,  undec.  0-2  =  100-3  Schiitz. 

2-1,  undec.  0-6=100-6  Schiitz. 

l-O'i,  }?e  1-07  =  99-36  Scheerer. 

2-66,  Li  0-64=100  Hermann. 

1-69=99-65  Stromeyer. 

1-75=100-06  BonsdorfiF. 

1-9,  undec.  1-6=101-1  Schiitz. 

=100-30  Thomson. 

0-50=99-49  Jackson. 


Pyr.,  etc. — B.B.  loses  transparency  and  fuses  at  5—5-5.  Only  partially  decomposed  by  acids 
Decomposed  on  fusion  with  alkaline  carbonates. 

Obs. — lolite  occurs  ingranitej  gneiss,  hornblendle,  chlorite  and  talcose  schist,  and  allied  rocks 
with  quartz,  orthoclase  or  albite,  tourmaline,  hornblende,  audalusite,  and  sometimes  beryL  Als 
rarely  in  volcanic  rocks. 

At  Bodenmals,  Bavaria,  it  is  met  with  in  granite,  in  c;7Stals,  along  with  pyrrhotine,  blende. 
chalcopyrite  ;  the  variety  is  the  peliom  of  AVerner,  named  from  TrtXioj  in  allusion  to  its  smoky  blu 
color.  It  occurs  in  quartz  at  Ujordlersoak  in  Greenland;  in  granite  at  Cape  de  Gata,  in  Spain i 
at  Krageroe  in  Norway;  Orijerfvi,  in  Finland  [steinheiliie) ;  'Tunaberg,  in  Sweden;  Finspaong  i: 
Ostgothland;  Brunhult  in  Sudermanland ;  FaMuu  (hard  faJiluniie) ;  Lake  Laach,  with  sanidini 
at  Campiglia  Maritima,  Tuscany,  in  a  trachytic  rock,  containing  also  mica,  quartz,  and  sanidiri 
Ceylon  affords  a  transparent  variety,  in  small  rolled  masses  of  an  intense  blue  color,  the  sapphin 
cTeau  of  jewellers. 

At  Haddam,  Conn.,  associated  with  tourmaline  in  a  granitic  vein  in  gneiss ;  sparingly  at  tLtl 
chrysoberyl  locality,  in  an  altered  or  fahhmite  condition ;  abundant  in  quartz  with  garnet  am 
yellowish-green  feldspar,  near  the  Norwich  and  Worcester  Railway,  between  the  Shetucket  an  t 
Quinnebaug,  where  the  gneiss  has  been  quarried  for  the  road.     At  Brimfield,  Mass.,  on  the  roc 
leading  to  Warren,  near  Sam  Patrick's  with  adularia,  in  gneiss ;  also  good  at  Richmond,  N.  H 
in  talcose  rock,  along  with  anthophyllite. 

lolite  is  occasionally  employed  as  an  ornamental  stone,  and  when  cut  exhibits  different  coloj' 
in  different  directions. 

Named  lolite  from  tor,  violet,  and  \iOns^  stone;  Dichroiie,  from  its  dichroism ;  Cordieriie,  after  Cordie- 
the  geologist,  who  first  studied  the  crystal  of  the  species ;  Steinheilite  by  Gadolin  after  Mr.  Steinhei 
Lucas  and  Haiiy,  who  adopt  cordierite,  rejected  the  earher  names  iolite  and  dichroite  because  th 
former  is  not  always  appHcable,  and  the  latter  is  equally  applicable  to  various  other  stones.  J^i 
dote,  pyroxene,  and  a  multitude  of  other  names,  if  judged  by  the  same  code,  would  be  found  to  liar 
no  better  claim  to  recognition. 

Alt. — The  alteration  of  iolite  takes  place  so  readily  by  ordinary  exposure,  that  the  mineral  is  moa 
commonly  found  in  an  altered  state,  or  enclosed  in  the  altered  iolite.  This  change  may  be  a  sim 
pie  hydration  {fahlunite,  etc.) ;  or  a  removal  of  part  of  the  protoxyd  bases  by  carbonic  acid ;  o: 
the  introduction  of  oxyd  of  iron ;  or  of  alkalies,  forming  pinite  and  mica.  The  first  step  in  th< 
change  consists  in  a  division  of  the  prisms  of  iolite  into  plates  parallel  to  the  base,  and  a  pparb 
fohation  of  the  surfaces  of  these  plates ;  with  a  change  of  color  to  grayish-green  and  greeuish 
gray,  and  Pome times  brownish  gray.    A.<3  the  alteration  proceeds,  the  foliation  becomes  more  com 
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lete;  afterward  it  may  be  lost.  The  mineral  in  this  altered  condition  has  many  names:  oi 
ydroTis  ioHte,  pinite,  cataspilite,  /aldunite,  honsdorffite,  esmarkite,  chlorophyll  He,  gigantoUle,  praseoliie 
spasiolik.  Finite,  as  far  as  it  is  altered  iolite,  includes  properly  the  alkaline  kinds.  Fahlunite  and 
^  following,  excepting  the  last,  correspond  to  iolite +  aq.  In  most  cases  if  the  water  of  the 
Itered  iolite  be  included  with  the  bases,  the  oxygon  ratio  between  the  bases  and  silica  bccomea 

:  1  ;  it  seems,  therefore,  quite  probable  that  the  strong  tendency  of  iolite  to  take  up  water  \a 
wing  to  the  fact  that  its  silica  (whose  amount  of  oxygen  exceeds  that  of  the  bases  by  one-fourth) 
3  not  saturated  with  bases.  Regarding  the  water  of  the  altered  mineral  as  basic,  e-ymar/ole,  chlo- 
ophylliie,  giganiol.'te,  and  praseolite  will  have  the  formula  (R'',  K)  Si ;  and  fahlunite  and  bvisdorfile, 
ontaining  twice  as  much  water  as  the  preceding,  would  have  the  formula  (iV,  ii)  Si-f  11.       If 

:  3  :  5  :  0  be  the  oxygen  ratio  for  K,  H,  Si,  H  in  iolite,  1:3:5:1  will  be  the  ratio  for  esmar- 
;ite,  etc.,  and  1  :  3  :  5  :  2,  for  fahkmite,  etc.  Weissiie,  ibertte,  Imronlte  are  names  of  other  min- 
>rals  supposed  to  be  altered  iolite. 

For  the  distinguishing  characters  and  analyses  of  the  different  kinds  of  altered  iolite,  see 
?INITE,  Fahlunite,  and  Cataspilite,  under  Hydrous  Silicates. 


MICA   GROUP. 

[  The  minerals  of  the  Mica  group  are  alike  in  having  (1)  the  prismatic 
xngle  120° ;  (2)  eminently  perfect  basal  cleavage,  affording  readily  \(ivy  thin, 
cough,  laminjB ;  (3)  potash  almost  invariably  among  the  protoxyd  basea 
ind  alumina  among  the  sesquioxyd;  (4)  the  crystallization  either  he.xa- 
yonal  or  orthorhombic,  and  therefore  the  optic  axis,  or  optic-axial  plane,  at 
right  angles  to  the  cleavage  surface. 

Soda  is  sparingly  present  in  some  micas,  and  is  characteristic  of  the  hydrous  species  paragonlte 
'p.lST).  Lithia,  rubidia,  and  cassia  occur  in  lepidolite.  Fluorine  is  often  present,  probably  re- 
placing oxygen.  Titanium  is  found  sparingly  in  several  kinds,  and  is  a  prominent  ingredient  of 
ohe  species,  astrophyllite.  It  is  usually  regarded  as  in  the  state  of  titanic  acid  replacing  silica ; 
but,  for  reasons  elsewhere  given,  it  is  here  made  basic. 


)D5'i 

li 

\A 
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1.   0.  ratio  for  hoses  and  silica  1:1. 

288.  PiiLoaoPiTE.  (1)  Contains  magnesia,  with  little  or  no  iron,  and  much  alumina.  (2)  0.  ratio 
for  fi,  K  between  2  :  1  and  5  :  3.  {:',)  Optic-axial  angle  3' — 2U\  (4)  Folia  tough,  and,  if  not  al- 
tered, elastic. 

289    BiOTiTE.     (1)  Contains  magnesia  and  iron,  with  much  alumina.    (2)  0.  ratio  for  H,  U  about 

:  1  (rarely  1  :  1|  or  1  :  2.)  (3)  Optically  uniaxial,  but  often  slightly  biaxial  through  irregularity. 
(4)  Folia  tough  and  elastic. 

2'JO.  Lepidomelan'E.  (1)  Contains  much  iron  and  little  magnesia,  with  much  of  the  alumina 
replaced  by  sesquioxyd  of  iron.  (2)  0.  ratio  for  S,  S  about  1  :  3.  (3)  Optically  like  biotito.  (-i) 
Folia  brittle,  hardly  at  all  elastic. 

291.  Annite;  lepidomekne  having  the  0.  ratio  for  S,  1*{=1  :  2. 

292.  Astrophyllite.  (i)  Contains  much  titanium,  zirconium,  etc,  with  little  alumina,  (2)  0. 
ratio  for  K,  tt  between  2  :  1  and  5  :  3,  nearly  as  in  phlogopite.  (3)  Optic-axial  angle  exceeding 
90 ^     (4)  Folia  brittle,  but  slightly  elastic. 

2    0.  ratio  for  bases  and  silica  1  :  1  ^  to  1  :  2. 

293.  Muscovite.  (1)  Contains  potash  almost  alone  among  protoxyds,  \vith  no  magnesia,  or 
rarely  a  little;  and  alumina  as  the  principal  sesquioxyd.  (2)  0.  ratio  for  fi,  fi  1  :  tJ  to  1  :  12,  and 
for  R+fJ,  Si  mostly  1  :  1^.  (3)  Optic-axial  angle  40°  —75'.  (4)  Folia  tough,  clastic,  except  in 
some  hydrous  or  altered  kinds. 

294.  Lepidolite.  (1)  Contains  lithia,  rubidia,  and  caesia,  with  potash  as  the  principal  protoxyd, 
and  with  alumina  as  the  principal  sesquioxyd.  (2)  0.  ratio  for  li-hn,  Si  mostly  1  :  U.  (.5)  Optic- 
axial  divergence  70° — 78 '.  tS     w   ••• 

295.  Cuyopiiyllite.  (1)  Same  constituents  as  lepidolite.  (2)  0.  ratio  for  U+it,  Si=l  :  2.  (:i) 
Optic-axial  angle  50^—60°.     (4)  Foha  tough,  elastic. 

The  species  of  the  Mica  group  graduate  into  the  hydrous  micas  of  the  Margarodite  group  (p 
) ;  and  through  these  they  also  approach  the  foliated  species  of  the  Talc  and  Chlorite  groups, 
especially  the  latter.  j    j-    •     ♦     ti 

The  micas  were  regarded  as  of  one  species  until  1792,  when  lepidolite  was  made  distmct  lli« 
earlier  synonymy  therefore  may  be  conveniently  given  here. 
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Pliny  probably  included  the  mineral  mica  with  the  Lapis  specularis  (xxxvi.  45)  or  Stienile;  andit 
the  shavings  or  scales  of  Lapis  specularis  strown  over  the  "  Circus  Maximus,  "  to  producfe  anit 
agreeable  whiteness,  were  probably  those  of  a  soft  sQvery  mica  schist.     His  Hammochrysos  alsa=' 
(xxxvii.  73,  named  from  a^u/i/r^j,  sand,  xpurroi,  gold)  was  probably  sand  from  a  yellowish  mica  schist, 
which  abounds  by  the  road-side  in  many  mica-schist  regions.     Agricola  speaks  of  the  deceptiv  )]^ 
character  of  this  silvery  and  golden  dust,  as  cited  below.     This  silvery  and  golden  mica  in  scalea 
is  the  Cat-silver  and  Cat-gold  of  mediaeval  Europe.     The  following  is  the  synonymy  of  the  mineral 
since  the  time  of  Pliny : 

Mica,  Ammochrysos,  colore  argento  ita  simile  sit,  ut  pueros  et  rerum  metallicarum  imperitos 
decipere  possit,  Germ.  Glimmer,  Katzen-Silber,  Agric,  Foss.,  254,  447,  Interpr.,  466,  1546.  Specu- 
laris lapis  adulterinus  flexihs  sexangulorum  Capeller,  Prodr.  Cryst.,  26,  1723.  Mica  [Talc  not 
included],  Vitrum  Muscoviticum,  V.  Hutheniticum,  Skimmer,  Var.  alba  (Kattsilver),  flava  (Katt- 
gull),  rubra,  viridis  [Chlorite  fr.  Sahlberg],  nigra,  squamosa,  radians,  fiuctuans,  hemispherica) 
Wall.,  Min.,  129,  131,  1747.  Mica  pt.  [rest  Talc,  Chlorite],  Verre  de  Moscovie,  etc.,  Fr.  Trl.  Wall, 
i.  241,  1753.  Mica,  Glimmer,  Yitrum  Muscoviticum  (in  plates),  Mica  squamosa  (in  scales)  Cronst., 
Min.,  88,  1758.  Isinglass  (in  large  plates),  Glimmer  or  Mica  (in  small  scales)  pt.  (rest  Talc. 
Chlorite)  Hill,  Foss.,  10,  13,  1771.  Glimmer  [Chlorite  and  Talc  excluded]  Wern.,  Bergm.  J.,  37  '< 
1789. 

The  word  mica  has  been  said  to  come  from  the  Latin  7nica,  a  crumb  or  grain,  as  it  was  formerly 
applied  especially  to  the  mineral  in  scales.  It  is  usually  derived,  however,  from  the  Latin  micare, 
signifying  (Uke  the  German  name  Glimmer)  to  shine. 

288.  PHLOGOPITE.     Magnesia-Mica  pt.     Rhombic  Mica.     Hhombenglimmer  pt.    Phlogopit 
(fr.  Antwerp,  N.  Y.)  Breith.,  Handb.,  398,  1841. 


Orthorliombic.      /A  7=120°,  and 


281 


282 


Antwerp. 


habit  hexagonal.  Prisms  "Qsnally.i 
oblong  six-sided  prisms,  more  orr' 
less  tapering,  with  irregular  sides  ; ; 
rarely,  when  small,  with  poHshed 
lateral  planes.  Cleavage  basal,  J 
highly  eminent.  I^ot  known  in 
compact  massive  forms.  ' 

H.  =  2-5-3.  G.  =  2-78-2-85. 
Lustre  pearly,  often  submetallic,  on  i 
cleavage  surface.  Color  yellowish-  • 
brown  to  brownish-red,  with  often 
something  of  a  copper-like  reflec- 
tion ;  also  pale  brownish-yellow, 
green,  white,  colorless.  Transpar- 
ent to  translucent  in  thin  folia. 
Thin  laminae  tough  and  elastic. 
Optical-axial  divergence  3° — 20°, 
rarely  less  than   5°  ;    in  flg.   282, 


which  represents  the  optical  character  of  the  mica  of  Natural  Bridge,  15' 


Oomp. — Mostly  (-f,-  R'+-i^i-  3S)'^  Si^;  the  bases  include  magnesia  and  little  or  no  iron.  Possibly 
for  all  (§  S^+a  ^Y  Si^,  as  in  anal,  by  Rammelsberg.     Phlogopite  is  a  true  Magnesia  mica. 

Analyses:  1,  Meitzendorfif  (Fogg.,  Iviii.  157);  2-4,  Craw  (Am.  J.  Sci.,  II.  x.  383);  5,  Ram- 
melsberg (ZS.  G.,  xi  v.  758) ;  6,  Svanberg(Ak.  H.  Stockh.,  1839,  176);  7,  Delesse  (Bull.  G.  Fr., 
IL  ix.  121);  8,  id.  (Ann.  d.  M.,  V.  x.  519);  9,  C.  Bromeis  (Pogg.,  Iv.  112): 


Si 

1.  Jefferson  Co.,  N.  Y.  (f)  41-30 

2.  Edwards,  N.  Y.  40-15 


^1       3Pe 

Mg      Oa 

N^a       is: 

fi 

P 

15-35     1-77 

28-79    

0*05»   9-70 

0-28 

3-30  Meitzend. 

17-36      

28-10    

0-63  10-56 

— 

4-20=101  Crawft 

•  With 

some  lithia 
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XI 

tQ    Mu     %      Ca 

l?fa 

It 

rt 

F 

Edwards,  N.  Y. 

40-36 

16-45 

29-55 

4-94 

7-23 

0-95 

=99-48  Cra^e. 

u 

40-36 

16-08 

30-25 

4-39 

607 

2-65  =  99-80  Crawe. 

Gouverneur 

41-96 

13-47 

2-12  0-55  27-12  0-34 

ir. 

9-37 

0-GO 

2-93  =  98-9G  Riimiii. 

Sala 

42-46 

12-86 

7-11   1-U6  25-39 



6-03 

3-17 

0-62,  Mg()-3G,  CaOlO 

Vosges 

37-54 

19-80 

1-61  0-10  30-32  0-70 

1-00 

7-17 

l-ol 

=  y9-l<i  8vaiiber>f 
0-22  =  99-97  Dek'sso. 

"       &n.,  gnh. 

41-20 

12-37 

9-51"  1-50'' 19-03   1-63 

1-28 

7-94 

2-90 

1-06,  Li  0-22  =  98-64 

Horrchenberg,  hr. 

42-89 

6-09  3Pel0-59    24-33  0-76 

0-36 

13-16 

2-30 

l)ele88« 
=100-47  Brom. 

»  Includes  503  of  Fe'' o'.  ^  Reckoned  as  1-67  Mn' o'. 

i  The  Sala  mica  of  No.  6  has  not  been  examined  optically ;  yet,  as  it  agrees  nearly  in  atom' 
proportions  with  phlogopite,  it  appears  to  belong  here.  It  was  dark  green  in  color,  and  inelastic, 
md  is  called  chlorite  by  Svanberg;  the  analysis  is  here  cited  from  the  original  paper  by  Svanborg. 
'rawe's  analyses  afford  the  0.  ratio  1-77  :  1  :  2-69  =  7  :  4  :  11,  and  Meitzendorft"s  nearly  the  same. 
I'he  silico-fluorids  in  the  former  are  about  .i\,  and  in  the  latter  /„•  G  of  No.  5,  2-81,  Raininels- 
aerg.  Analysis  7,  by  Delesse,  affords  the  0.  ratio  3:2:5;  and  8,  about  4^  :  3  :  9.  The  latter 
nica  is  a  brown  or  greenish  kind  from  the  rock  called  by  Delesse,  Minette,  occurring  at  .Ser- 
i^ance  in  the  Vosges;  the  ratio  may  become  that  of  biotite  when  the  state  of  oxydation  of  tho 
ron  is  ascertained  ;  Gr.  =  2-842.     No.  9  gives  the  ratio  12^  :  6  :  22|;  it  is  from  near  L.  L:iach. 

Pyr.,  etc. — In  the  closed  tube  gives  a  little  water.  Some  varieties  give  the  reaction  for  fluorine 
n  the  open  tube,  while  most  give  little  or  no  reaction  for  iron  with  the  fluxes.  B.B.  whitens  and 
uses  on  the  thin  edges.  Completely  decomposed  by  sulphuric  acid,  leaving  the  silica  in  thiu 
jcales. 

Obs. — Phlogopite  is  especially  characteristic  of  serpentine,  and  crystalline  limestone  or 
iolomite. 

Occurs  in  limestone  in  the  Vosges  (anal.  7,  8),  Includes  probably  the  mica  found  in  limestone 
it  Alt-Kemnitz,  near  Hirschberg ;  that  of  Baritti,  Brazil,  of  a  golden-yellow  color,  having  tlie 
)ptical  angle  5°  30'  and  parallel  to  the  shorter  diagonal  (Grailich);  and  a  brown  mica  from  Ume- 
ijtoue  of  Upper  Hungary,  affording  GraiUch  the  angle  4°  — 5°. 

Occurs  at  the  following  localities  in  the  U.  States ;  specimens  from  which  afforded  the  optica] 
mgles  annexed,  all  measured  by  B.  Silliman,  Jr.  (Am.  J.  Sci.,  IT.  x.  37  2),  excepting  one  by  Blake 
lb.,  xii.  6): 


1.  Pope's  Mills,  St.  Lawrence  Co.,  N.  Y.,  glassy  transparent 

2.  Edwards,  N.  Y.,  rich  reddish  brown 

3.  St.  Lawrence  Co.,?  N.  Y.,  yellowish 

4.  Vrooraan's  Lake,  N.  Y.,  in  long  crystals  of  a  yellow  color 

5.  Edwards,  N.  Y.,  rich  yellowish-brown  color 

6.  Warwick,  Orange  Co.,  N.  Y.,  in  limestone,  yellowish 

7.  Falls  of  the  Grand  Calumet,  Canada,  yellowish-green  crystals  many 

inches  long 

8.  Pope's  Mills,  St.  Lawrence  Co.,  N.  Y.,  large  crystals,  fine  yellowish- 

brown 

9.  Edwards,  N.  Y. ;  2d  specimen,  yellowish-browm 

•to.  Church's  Mills,  Rossie,  N.  Y.,  resembles  the  Pope's  Mills 

11.  Near  Skinner's  Bridge,  Rossie,  N.  Y.,  silvery-yellow  mica 

12.  Carlisle,  Mass  ,  rich  yellowish-brown 

L3.  Rossie,  N.  Y,,  near  Mrs.  Story's,  Ught  yellowish 
L4  Pope's  Mills,  St.  Lawrence  Co.,  brownish-yellow  hexagonal  crystal 
16.  Natural  Bridge,  Jeffersou  Co.,  N.  Y.,  rich  yellow;  associated  with  ser- 
pentine ;  same  as  analyzed  by  Meitzendorff 

15.  bis.,  ib.,  ib.,  another  specimen 

16.  Edwards,  N.  Y.,  white  silvery,  curved  crystals 

17.  Vicinity  of  Rossie,  N.  Y.,  rich  yellow-brown;  probably  the  same  as 
Gouverneur 

18.  Essex,  N.  Y.,  in  limestone,  deep  rich  brown  color 

19.  Upper  Ottawa,  Canada,  reddisli-yellow,  transparent 
iO.  Moriah,  Essex  Co.,  N.  Y.,  very  dark  smoky  red 
51.  Somerville,  N.  Y.,  faint  brownish 

12.  Burgess,  Canada  West,  bronzy,  almost  metallic,  semi-transparent  if 
thin ;  opaque  in  plates  a  line  thick ;  slightly  elastic  only ;  found  with 
apatite  in  sandstone 
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23.  Franklin,  N.  J.,  bronzy-yellow 

24.  Burgess,  Canada  "West,  whitish-yellow 

25.  Fine,  St.  Lawrence  Co.,  N".  Y.,  very  dark  olive-brown 

26.  Amity,  N.  Y.,  opaque  silvery  white 

27.  Warwick,  Pa.,  brownish  olive-green 

Phlogopite  occurs  also  at  G-ouverneur,  N,  Y.,  of  a  brownish  copper-red ;  at  Sterling  Mine,  Moi 
ris  Co.,  N.  J.,  rich  yellowish-brown,  inchning  to  red,  in  limestone ;  at  Suckasunny  mine,  N.  J, 
deep  olive-brown,  inclining  to  yellow,  in  limestone  ;  Newton,  N.  J.,  yellow,  in  limestone ;  Lock 
wood,  Sussex  Co.,  N.  J^^  deep  ohve-brown,  like  the  mica  of  Fine,  N.  Y.,  in  limestone ;  at  St.  Jc 
rome,  Canada,  reddish-coppery.  The  crystals  at  Clarke's  Hill,  St.  Lawrence  Co.,  are  very  lar 
sometimes  nearly  two  feet  long;  lig.  281  represents  one  in  the  cabinet  of  W.  W.  Jefferis,  whic 
is  20  in.  long,  4  in.  thick  at  top,  and  8^  in.  at  centre,  and  weighs  57^  pounds.  Senarmont  foum 
one  deep  bottle-green  mica  of  unknown  locality  having  the  angle  15°.  ; 

Named  from  ^Aoywrnif,  fire-like^  in  allusion  to  the  color.  I 

Alt.— The  phlogopites  are  quite  liable  to  change,  losing  their  elasticity,  becoming  pearly  i], 
lustre,  with  often  brownish  spots,  as  if  from  the  hydration  of  the  oxyd  of  iron.  In  some  case?: 
an  alteration  to  steatite  and  serpentine  has  been  observed.  A  serpentine  pseudomorph  after  phlog) 
opite  from  Somerville,  St.  Lawrence  Co.,  N.  Y.,  afforded  Lewinstein  (ZS.  Ch.  Phann.,  18G0,  151 
Si  47-24,  ^1  2-32,  Mg  33-23,  Fe  MO,  Na  0-67,  K  0  57,  H  14-87  =  100. 

289.  BIOTITE,  Magnesia-Mica  pt.,  Hexagonal  Mica,  Uniaxial  Mica.  Astrites  meroxenu 
(fr.  Vesuv.)  Breith.,  Handb.,  382,  1841.  Rubellan=: Astrites  trappicus,  Breiih.,  ib.  379.  Bioti 
ffausm.,  Handb.,  671,  1847.  Rhombenglimmer  (fr.  Greenwood  Furnace)  Kenngott,  Pogg.,  Ixxiii 
661. 

Hexagonal.     I^AB=62°  57\  crystals   fr.  Yesuviiis,  Ilessenberg;    a= 
4'911126.     Habit  often  monocliiiic.     Observed  planes :  6>;  rhomboliedrons 
^j  i  -i;  Pi'ism,  t-2;  pyramids,  f 2,  f 2,  f2,  1-2,  f2,  2-2,  |-2,  f2,  4-2 
|-J?  the  form  fr.  Greenwood  Furnace,  the  rest  fr.  Yesuvian  crystals. 

283  6>A^=100°  6>Af2=98°4r 

0  A  i-2=:121  25'  0  A  2-2=95  49 

6>Af-2  =  106  59  6>a4-2=92  55 

6>  A  1-2=101  301  (?  A  1=113  47 

Prisms  commonly  tabular.  .Cleavage  :  basalt 
highly  eminent.  Often  in  disseminated  scales.s 
sometimes  in  massive  aggregations  of  cleavabld 
scales. 

H.=:2'5— 3.     G.  =  2"7— 3*1.     Lustre  splendent,  and  more  or  less  pearl;; 
on  a  cleavage  surface,  and  sometimes  submetallic  when  black ;  lateral  sur-i 
faces  vitreous  when  smooth  and  shining.     Colors  usually  green  to  blackv 
often  deep  black  in  thick  crystals,  and  sometimes  even  in  thin  laminre,  ud 
less  the  laminae  are  very  thin ;  such  thin  laminae  green,  blood-red,  or  ])roAVi: 
by  transmitted  light;   rarely  white.     Streak  uncolored.     Transparent  t( 
opaque.     Optically  uniaxial.     Sometimes  biaxial  with  slight  axial  diver- 'j 
gence,  from  exceptional  irregularities,  but  the  angle  not  exceeding  5°  anC' 
seldom  1°. 

Oomp.,  Var. — Biotite  is  a  magnesia- iron  mica,  part  of  the  alumina  being  replaced  by  sesquv 
oxyd  of  iron,  and  protoxyd  of  iron  and  magnesia  existing  among  the  protoxyd  bases.  Black  is  the 
prevailing  color,  but  brown  to  white  also  occur.  The  results  of  analyses  vary  much,  and  for  the 
reason  already  stated — the  non-determination,  in  most  cases,  of  the  degree  of  oxydation  of  the 
iron;  and  the" exact  atomic  ratio  for  the  species  and  its  hmits  of  variation  are  therefore  not  pre- 
eiselv  understood.  The  0.  ratio,  which  appears  to  be  dominant,  is  1  :  1  :  2,  giving  the-  formula 
(^  j^'-^^jj)^^!',  which  is  the  formula  of  garnet.    In  some  cases  the  ratio  is  apparently  neai 
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:  li  :  2^  and  1:2:3;  and  through  species  coutainiug  much  iron  it  passes  to  miens  of  th* 
species  annite  and  lepidoraelane. 

[    The  analyses  below  are  arranged  in  two  divisions ;  (A)  having  the  0.  ratio  approximately  I  : 
1)1  :  2;  (B)  having  other  various  ratios. 

Analyses:  A.  1,  v.  Kobcll  (Kastn.  Arch.  Nat.,  xii.  29);  2,  '.\  Smith  &  Brush  (Am.  J.  Sci.,  II. 
ivi.  45);  4,  v.  Hauer  (Ber.  Ak.  Wien,  xii.  485);  5,  Smith  &  Brush  (1.  c);  G,  J.  L.  Su)ith  (Am.  J. 
>ci.,  II.  xhi.  91);  7,  v.  Kobell  (1.  c);  8,  v.  Kobell  (J.  pr.  Ch.,  xxxvi.  309);  9,  Bromcis  (Pogg.,  Iv. 
112);  10,  Chodnef  (Pogg.,  Ixi.  381);  11,  Chodnef,  with  oxyd  of  iron  by  Mitsclierlich  (J.  pr.  Ch, 
.xxxvi.  1);  12,  Kjerulf  (J.  pr.  Ch.,  Ixv.  187);  13,  H.  Rose  (Gilb.  Ann.,  Ixxi.  13);  14,  C.  Bromoia 
;Bischof's  Lehrb.  Geol.,  ii.  1418);  15,  Bukeisen  (Kenng.  Ueb.,  1S5G-5T,  8G) ;  16,  Scheerer  (ZS. 
■3r.,  xiv.  GO);  17,  Kiebel  (ib.);  18,  A.  Streng  (B.  H.  Ztg.,  xxiii.  54);  19,  Klaproth  (Beitr.,  v.  78); 
20,  H.  Rose  (Pogg.,  i.  75);  21,  v.  Kobell  (Kastu.  Arch.  Nat.,  xii.  29), 

■  B.  22,  23,  Scheerer  and  Rube  (ZS.  G-.,  xiv.  56);  24,  Yarreutrapp  (Pogg.,  Ixl  381);  25,  Delease 
[Ann.  Ch.  Pliys.,  III.  xxv.  14);  2G,  Svanberg  (Ak.  II.  Stockholm,  1839,  172);  27,  Kjerulf  (L  c); 
28,  Svanberg  (1.  c,  177);  29,  Haughtou  (Q.  J.  G.  Soc,  xviii.  41:^);  3(),  H.  Rose  (No.  20  above), 
SI,  v.Kobell  (No.  21  above),  with  Mitscherhch's  determination  of  the  iron. 


A.   0.  ratio  approximately  1:1:2. 


1.  Monroe 

2.  " 

3.  " 


Si      ^1      3Pe      fe 
40-00  16-16    7-50    


39-88  14-99    7-68 
39-51  15-11    7-99 


4.       "  40-21  19-99    7-96 

6.  Putnam  Co.39-62  17-35    540 

6.  Chester,Ms.39-08  15-38    7-12 
1.  Greenland  41-00  16-88    4-50 

8.  Bodenmais  40-86  15-13  13-00 

9.  "Vesuvius     39-75  15-99    8-29 


LO. 
II. 
12. 
13. 
14. 


L.  Baikal 
L.  Laach 


16.  Tyrol 

16.  Brand 

17.  ♦* 


(1)40-91  17-79  11-02 
40-91  17-79  3-()0 
44-63  19-04  4-92 
42-ul  16-05  4-93 
43-02  16-85  11-63 
38-43  15-71  14-49= 
37-18  17-53    6-20 


5-05 


7-03 


En      Mg       Ca       Na      g        fl 
—    21-54    10-83     3-00 


23-40 

21-15 

23-85 


23-69 1-12    9-11     1-30 

—        10-20         1-35 


0-31 


tr. 

15-35MuO-31 


23-58 
18-86 
22-00 
24-49 

19-04 
19-04 
20-89 
25-97 
18-40 
17-28 
9-05 


1-55    0-90  5-22  2-89 
l-ol  8-95  1-41 

2-63  7-50  2-24 

8-76  4-30 

8-83  0-44 

0-87   8-78  0-75 

0-30 9  96 

0-30  9-96    

2-05  6-97  0-17 

7-55 


0-71     1-15    8-60 

tr. 11-42     2-76 

0-79    2-93    5  14    3-62 


37-06  16-78    6-07   15-37        tr. 


9-02     0-57    2-86    S'OG     3-77 


18.  Harzburg 

19.  Siberia 

20.  Mlask 

21.  " 


36-17  18-09    8-70   1372 

42-50  11-50  22-uO     

40-00  12-67  19-03     


42-12  12-83  20-78 


11-16 

20  9-00 

0-63  15-70 

16-15 


0-52    tr.        7-59    2-28 
10-00    1-00 


8-58    1-07 


rciis 


B.  0.  ratio  approximately  1:2:3,    1  :  H  :  2^,  efc. 

22.  Freiberg     37-50  17-87  12-93      9-95     020    1015     0-45    300      OSS    3-43 
as.        "  36-89  15-00  16-29      695 9-65     1-75  6-06    4  40 


0-50,  Ti  0-2- 

99-76  K 
0-95,  CI  0-44  = 

99-16  S.  iR 
0-95  CI  0-44  = 
98-95  S.  &  B. 

=98-97  II. 

l-20.Clo-27  = 

99-06  S.  &  B. 
0-76=9860.  S. 
ir.  =  99-35  K- 

=100-26  K- 

ganguc  0-1 

=  98-62  B. 

=99-02  C. 

=98-03  C. 

=  98-97  K. 

0-65=97-16  R. 

=100-36»B 

=1 00-09  B. 

Ti  2-47  = 

100-57  8. 

ti  3-64''  = 

lOl-lO  K. 
0-36  =  98-59  S. 

=98  K- 

2  00  ti,  Fe  1-63. 

=  97-27  R. 

=101-53  K. 


-ti  306  = 

99-42  a 

-ti  3  16  = 
100-15  R 


|24  Zillerthal     39-85  16-07  13-21 1560     042  [1368,   loss   incl.],     ^'a"- ,^^  ^^  ^ 

26.  Alps,dyfc.^n.  41-22  13-92  26-90 109      4-70     2-58     1-40       6-05    090     1-58=100-34  D 


•  Much  ammoniacal  water  given  off  on  IgniUon,  and  anal,  mode  on  the  mineral  aftor  thus  drying, 
b  Containing  Fe  and  AL  '  A»  I'ubUahed,  protox^d. 
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Si 

26.  Pargas        42-58 

27.  Eifel,&r.-&/i.43-]0 


OXYGEN   COMPOUNDS. 


28. 
29. 
30. 

31. 


Rosendahl44'41 
Gar. Wood  44-40 
Miask         40-00 


21-68  10-39 
16-05  25-89 

16-86 

21-52  10-72 
12-67     1-97 


Fo 


20-71 

3-96 

15-39 


Jin 
0-75 


0-45 
1-28 
0-63 


42-12    12-83    2-53    15-32 


Mg 

10-27 
10-82 

11-26 

6-14 

15-70 

16  15 


Oa 

1-04 

0-81 

1-50 

2-70 

ir. 


JTa 


0-82 


0-74 


K 

8-45 
4-62 

4-05 
6-18 
5-61 


H 

3-35 
1-50 

1-13 
1-20 


858    1-07 


F 

0-51  =  99-02  S. 

Ti  1-03= 

103-59  K 
0-41=101*68  S^ 

=98-84  H. 

210Ti  1-63  = 
95-70  Rj 
=98-60  K. 


In  anal.  5,  G-.  =  2-80,  the  mica  talc-like,  pale  ywh.-gn.  by  transmitted  light,  inelastic,  waxy,' 
probably  somewhat  altered ;  6,  chlorite-like,  with  emery,  etc.;  8,  Gr.  =  2-7;  16,  17,  from  the  Erz«: 
gebirge  ;  18,  from  gabbro,  opt.  char,  not  given ;  22,  23,  bronze-brown  to  black,  in  gneiss  ;  25,  out 
of  protogine  of  Alps ;  29,  from  granite,  Ireland. 

In  the  Vesuvian  biotite,  anal.  12,  0.  ratio  for  K,  ^,  Si=  10-05  :  10-36  :  23*17  ;  anal  10,  9-37 
12-33:  21-24=1  :  1^:  2i ;  anal.  11  (10  as  modified  by  Mitscherlich),  9-25  :  9-93  :  21-24.  Anal.  16, 
as  it  stands,  gives  the  ratio  1  :  1:^  :  2^ ;  18,  1  :  1  :  If ;  22  to  29,  nearly  1:2:3,  but  some  defi- 
ciency of  protoxyds  in  27,  28,  making  the  ratio  nearer  1  :  2f :  4.  The  last  two,  30,  31,  arc  the 
analyses  by  Rose  and  v.  Kobell,  Nos.  20,  21,  with  the  Fe  and  3Pe  as  recently  determined  by  A. 
Mitscherlich.  Mitscherlich's  results  change  the  ratio  from  1  :  1  :  2  to  nearly  5  :  3  :  10,  or  the  ratio: 
approximately  of  phlogopite ;  and  if  his  determination  should  be  sustained,  the  Siberian  mica 
analyzed  would  appear  to  be  phlogopite. 

A  chrome  magnesia  mica  ( Chromglimmer)  of  a  green  color,  from  Schwarze ostein,  in  Zillerthal,  af-  • 
forded  Schaf  hautl  (Ann.  Ch.  Pharm.,  xlvi.  325)  over  5  p.  c.  of  oxyd  of  chromium,  and  the  0.  ratio 
for  the  whole  6-4  :  9-6  :  24*75  =  2  :  3  :  8.     He  obtained  gi  47-68,  Al  15-15,  €r  5-90,  3Fe  5-72,  Mm 
1-05,  Mg  11-58,  Na  1-17,  K  7*27,  H  2*86  =  98-38. 

Pyr.,  etc. — Same  as  phlogopite,  except  that  with  the  fluxes  it  gives  strong  reactions  for  iron. 

Obs. — Biotite  was  first  shown  to  be  optically  uniaxial  by  Biot,  after  whom  it  is  named ;  and 
later,  to  be  hexagonal  in  crystallization  by  Mariguac  (Bibl.  Univ.,  1847,  Suppl.  vi.  300);  Brookt 
and  Miller  (Min.,  387);  Kokscharof  (Min.  Russl.,  ii.  291);  and  quite  recently,  and  after  careful 
measurements,  by  Hessenberg  (Min.  Not.,  No.  vii.  15,  1866).  But  still  the  crystals  are  often 
slightly  biaxial,  as  first  remarked  by  Silliman  (Am.  J.  Sci.,  II.  x.  372,  1850),  and  W.  P.  Blake 
(ib.,  xii.  6,  1851);  and  later  by  Dove  (Ber.  Ak.  Berlin,  1853),  Senarmont  (Ann.  Ch.  Phys.,  Ill, 
xxxiii.  391,  xxxiv.  171),  G-raihch  (Lehrb.  d.  Kryst.,  1856),  and  others.  On  the  ground  of  the 
biaxial  character  observed,  Descloizeaux,  in  his  Min.,  i.  88,  1862,  made  the  species  orthorhombic. 
Blake  examined  specimens  from  Greenwood  Furnace ;  a  silvery-white  var.  fr.  Easton,  Pa. :  a 
crimson  from  Topsham,  Me. ;  a  fiery-red,  by  transmitted  light,  from  Moriah,  Essex  Co.,  N.  Y. ;  a 
dark  bottle-green  from  Moor's  Slide,  Ottawa,  Canada ;  and  seven  different  varieties  from  Vesuvius. 
But  the  divergence,  which  was  in  all  very  small,  was  not  measured.  One  of  the  uniaxial  micas 
examined  by  Biot  is  stated  by  him  to  have  come  from  Topsham,  Me.  Kokscharof  found  some 
crystals  from  Vesuvius  true  uniaxial. 

The  following  are  the  results  of  measurements  by  Senarmont  and  Grailich  (two  or  three  of  the 
micas  perhaps  phlogopites) : 

1.  Axial  plane  parallel  to  the  longer  diagonal. 

1.  Greenwood  Furnace  0° — 1°  Grailich. 

2.  Pellegrino,  Tyrol ;  hexagonal ;  in  limestone  0  — 1         " 

3.  Karosulik,  Greenland;  sea-green  1  — 2  Grailich. 

4.  Lake  Baikal ;  dark  brown  1  — 2         " 

5.  Adun-Tschilon,  Siberia ;  reddish-brown,  in  dolomite  (phlogopite  ?)  1  — 2        " 

6.  Ceylon ;  clear  green,  transparent  1  — 2  Senarmon* 
1.  Philadelphia ;  clear  olive-green  (phlogopite  ?)  3 


Tsei 


2.  Axial  plane  parallel  to  the  shorter  diagonal. 

1.  Vesuvius ;  so-called  meroxene 

2.  Vesuvius ;  dull  green  to  colorless 

3.  Vesuvius ;  brownish-green 

4.  Vesuvius;  bluish 

5.  Vesuvius  ;  greenish-black  in  pumice 

6.  L.  Baikal ;  deep  brown,  transparent,  hexagonal 


0"— 1'  GraiHch. 
i  " 

2  " 

3  « 

4  •' 

1  Senarmont 
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7.  Easton,  Pa.;  silvery  white  I* 2*  Grailich. 

8.  Fassa,  Tyrol ;  resembling  meroxene  1  3        «« 

9.  Easton,  Pa. ;  green  3  ^         u 

Grailich  found  the  angle  0°,  or  zero,  in  mica  from  Zillerthal ;  Norway,  dark  green ;  Kariat 
dark  olive-green;  Retzbanya,  greenish  to  colorless;  Goshen,  pistachio-green;  Leonfelden,  black- 
Magura,  dark  red ;  Altenberg,  dark  bluish ;  Horn,  black ;  Besztercze,  dark ;  AnaksirksarkUchI 
liver-brown. 

The  Vesuvian  biotite  found  on  Mt.  Somma  (Meroxene  of  Breith.)  occurs  in  brilliant  crystals 
with  numerous  polished  facets.  Other  foreign  localities  are  named  in  connection  with  the  anal- 
yses. The  mica  from  Greenwood  Furnace,  Monroe,  N.  Y.,  analyzed  by  von  Kobell  (anal,  1), 
occurs  in  large  and  very  regular  rhombic  prisms  (sometimes  6  or  6  in.  across)  oblique  from  an 
acute  edge ;  and  also  in  tetrahedral  pyramids ;  the  faces  of  the  pyramids  incline  to  the  cleavage 
plane  at  1 13°  to  1 14° ;  v.  Kobell  gives  for  the  angle  R  A  R  (faces  of  the  pyramid )  7  T  to  72°.  This 
is  the  same  mica  with  that  analj^zed  by  Smith  and  Brush  (anal.  2,  3),  as  Prof  Brush  has  assured 
himself  by  an  examination  of  von  Kobell's  specimens  at  Munich. 

Alt. — Rubellan  is  considered  an  altered  biotite ;  it  occurs  in  small  hexagonal  forms,  of  a  red 
color,  in  a  kind  of  wacke.  Steatite  is  also  a  result  of  the  alteration  of  this  species,  as  in  granite 
at  Briinn  and  Thierscheim.  Among  the  above  analyses,  several  indicate  incipient  change  by  the 
water  and  chlorine  present.     Mica,  altered  to  magnetite,  has  been  observed  in  the  Tyrol. 

The  Eukampiiie  of  Kenngott  (Ucb.,  1853,  58, 1855,  and  described  under  the  name  Chlorit  dhnliches 
Mineral  in  Ber.  Ak.  Wien,  xi.  (509,  185:5)  is  a  hydrous  biotite,  probably  a  result  of  alteration, 
from  Presburg,  Hungary.  It  is  between  mica  and  chlorite  in  its  characters.  Color  nearly  black, 
but  in  very  thin  folia  brown  to  hyacinth-red  or  reddish-yellow;  H.  =  2— 2*5;  G.^2'73.  Com- 
position, according  to  an  analysis  by  v.  Hauer  (1.  c),  Si  38-13,  Al  2rG0,  Fe  19-92,  Mn  2-Gl,  Mg, 
by  losp,  13-76,  H  3-98  =  100,  giving  the  oxygen  ratio  for  R,  K,  Si,  H:=1  :  1  :  2  :  i.  The  Voigiita 
of  Schmid  may  also  be  a  hydrated  biotite.     See  under  Hydrous  Silicates,  p.  393. 

290.  LEPIDOMELANE.     Ilausmann,  Gel.  Anz.  Gott,  945,  1840. 

Hexagonal  ?  In  small  six-sided  tables,  or  an  aggregate  of  minute  scales. 
Cleava2:e  basal,  eminent,  as  in*other  micas. 

E[.  =  3.  G.  =  3*0.  Lustre  adamantine,  inclining  to  vitreous,  pearly. 
Color  black,  with  occasionally  a  leek-green  reflection.  Streak  grayish-green. 
Opaque,  or  translucent  in  very  thin  laminae.  Somewhat  brittle,  or  but  little 
elastic.     Optically  unaxial ;  or  biaxial  with  a  very  small  axial  angle. 

Comp. — An  iron-potash  mica.  0.  ratio  for  bases  and  silica  1:1;  for  R,  Jj,  mostly  1  :  3,  but 
varying  to  1  to  more  than  3 ;  of  doubtful  limits,  on  account  of  the  doubts  as  to  the  state  of 
the  iron  in  most  of  the  analyses.  1  :  3  for  the  ratio  of  R,  R  gives  (i  ft'+ffefSi*.  Differs  from 
biotite  in  the  smaller  proportion  of  protoxyds  and  little  alumina  and  magnesia,  but  appears  to 
agree  with  it  in  optical  characters. 

Analyses:  1,  Soltmann  (Rogg.,  1.  664);  2,  Svanberg  (Ak.  H.  Stockh.,  178,  18:!9);  3-7,  Haugh- 
ton  (J.  G.  Soc,  XV.  129,  xviii.  413,  Phil.  Mag.,  IV.  xviu.  259);  8,  lUing  (Gieb.  u.  Uemtz,  ZS.Nat., 

1854,  339):  .         .         .        ^        •  •        v 

Si        Xl        Pe      Fe    Mn    Mg   Ca    Na      K     H 

1.  Wermland  37-40  11-60  27-66  1243 0-26       9-20  0-60=99-40  Soltm. 

2.  Abborforss  39-45     927  35-78     1'45  2-54  3-29  031 5-(>G  183,  Ca  0-:>2.  F  0^29  = 

99-58  Svanb. 

3.  Jonesed,  Sw.  39-70  12-25  23-55  096  I'OO  7-25  4-48  0-47  7  30  l-oO=99-7G  Ilaughton. 

4.  CarlowCo.  3555  1708  23  70  3-55  1-95  307  0-61  (r35  9-45  4-:^.0  =  99-61   1  aught^u. 

5.  Ballygihen  36-20  15-95  27-19  064  TOO  5-00  (f.^O  0-16  8-.;5  390=99  69      aughton. 

6.  Glenvea-h  3616  19-40  2631  062  0-40  4-29  O-08  0-48  900  2-40  =  99-r.4       aughton. 

7.  Canton  35-50  20-80  19-70  7-74  1-70  4-4.?  0-56  O'lO  9-00  0-25  =  99-81    Ilaughton. 

8.  Haindorf,  Silesia  36-98  20-:^5  23-14 0-16  296  5-44  8  52 =103  45  lllmg. 

The  original  lepidomelane,  anal.  1,  affords  the  0.  ratio  1:3:4.  The  Irish  variety  (anal.  4,  56 
T)  affords  as  a  mean  result,  1:3-3:4-1;  No.  4  is  from  Ballyellin,  and  0,  f,,  from  Donegal  Co.  Tho 
Abborforss  mica  affords  1:4-6:  6-2 ;  but  if  the  water  bo  made  basic,  1  :  3^1  :  43  ;  ami  anal.  8 
corresponds  to  1  :  3-2  :  38 ;  both  near  1:3:4.     The  mineral  of  the  last  has  G.  =  3  96,  and  if 

^^Pyr.retc.— B.B.  at  a  red  heat  becomes  broNvn  and  fuses  to  a  black  magnetic  globule.     Ea.silj 
decomposed  by  muriatic  acid,  depositing  silica  in  scales. 
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Obs. — A  scaly-massive  mineral  at  Persberg  in  "Wermland,  Sweden,  containing  imbedded  prisms 
of  hornblende,  the  scales  half  a  Hne  or  so  across;  mna-like  at  Abborforss  in  Finland;  in  granite 
in  Ireland,  at  Ballyellin  in  Carlow  Co.,  Leinster,  at  Ballygihen  in  Donegal  Co.,  and  at  Canton^ 
mostly  in  largish  crystals  or  plates  (^  inch  across  and  larger).  The  Donegal  and  Leinster  Co.  mica 
is  optically  uniaxial,  according  to  Haughton.  The  granite  contains  also  a  white  muscovite  (see 
anal.  8-11,  under  Muscovite);  and  in  some  cases  the  black  and  white  form  parts  of  the  same 
crystal ;  and,  where  so,  the  optic-axial  divergence  of  the  muscovite  was  diminished,  according 
to  some  trials,  20°.     Named  from  XcTrr?,  scale^  and  /^fAa?,  Uack. 

Alt. — Haughton  gives  the  following  as  the  composition  of  an  altered  form  of  the  black  mica 
of  Donegal  Co.,  Ireland  (Nos.  5,  6,  above);  it  was  from  Castlccaldwell :  Si  31-60,  '^\  19*68,  IPe 
23-35,  Fe  4-04,  Mn  1-20,  Mg  7-03,  Oa  0-45,  Na  0'74,  K  3-90,  H  8*68  =  100-67.  It  approaches  a 
chlorite. 

Pterolite  of  Breithaupt  (B.  H.  Ztg.,  xxiv.  336)  appears  to  be  an  altered  lepidomelane,  of  .'i 
pearly  lustre,  and  a  color  between  olive-green  and  liver-brown ;  scaly  massive  in  texture.  In  the 
analysis  by  R.  Miiller  he  found  part  of  the  mineral  soluble  in  heated  muriatic  acid  and  part  not  • 
and  in  analyses  of  the  whole  and  the  parts  separately,  the  foUowing  results : 


Si 

Xl 

J'e 

Fe 

Mg 

Oa 

Na 

K 

fl 

1. 

The  whole 

39-38 

6-65 

19-89 

16-43 

0-66 

5-47 

2-81 

7-86 

1-39 

2. 

Sol.  part 

36-08 

4-99 

25-98 

14-28 

5-43 

3-68 

7-96 

1-31 

3. 

Insol.  part 

50-14 

12-03 

23-43 

6-88 



7-52 

Li 

K      Na,ilb   fi 

SiP". 

0-59 

10-66       tr.      1-50 

062  =  100-42. 

10-20     1-75 

=100. 

The  0.  ratio  for  the  soluble  part  is  2  :  3  :  5;  for  the  insoluble,  3  :  2  :  10.  It  occurs  at  Brevig, 
Norway,  with  astrophyllite,  wohlerite,  aogirite,  etc. 

,  A  Brevig  mica  afforded  A.  Dufrance  (ZS.  G.,  xiv.  100)  Si  35-93,  ^1  10  98,  Ve  9-82,  Fe  26-9.3, 
Jin  0-72,  Mg  5-13,  Oa  1-04,  Na  5-18,  K  0-24,  H  4-30,  Ti  0-99  =  101-26.  It  is  probably  an  altered 
mica,  as  shown  by  the  amount  of  soda  present. 

Bastonite  is  a  mica  in  large  plicated  plates,  of  a  greenish-brown  color,  greasy  lustre,  very 
small  optical  angle,  easily  fusible  into  a  black  enamel,  discovered  by  Dumont  in  a  quartzite  from 
Bastoigne,  Duchy  of  Luxembourg  (Descl.  Min.,  498,  1862). 

A.  brownish -black  mica  from  Renchthal,  in  the  Schwarzwald,  with  slight  optic-axial  angle  and 
pearly  metaUoidal  lustre,  afforded  Nessler  (Jahresb.,  1863,  820)  Si  38*34,  ^1  3380,  3Fe  13-73,  Fe 
7-40,  Mg  0-36,  Na  0-56,  K  4-22,  H  1-36,  F  tr.,  Ti  0-60  =  10O-37. 

291.  Annite  Dana.  The  lepidomelane  of  Cape  Ann,  described  and  analyzed  by  J.  P.  Cooke 
(Am.  J.  Sci.,  II.  xliii.  222),  differs,  according  to  the  analyses,  in  having  the  0.  ratio  1:2:3,  instead 
of  1  :  3  :  4.  In  optical  and  other  physical  characters  it  is  like  lepidomelane.  It  occurs  in  plates 
and  disseminated  scales;  H.  =  3;  Gr.=3-169  ;  color  black;  streak  dark  green ;  opaque,  except  in 
very  thin  folia.     Cooke  obtained : 

Si         ^1         Pe       Mn       Fe       ]ilg 

A.  (§)  39-55     16-73     1207     0*60     17*48     0*62 

B.  37-39     16-66     13-74     064     19-03     0-59 

Anal.  B  is  deduced  from  A  on  the  supposition  that  the  mineral  was  mixed  intimately  (as  a 
result  of  contemporaneous  crystallization)  with  cryophyllite,  an  associated  species  at  the  locality, 
and  that  the  amount  of  lithia  indicated  the  proportion  of  cryophyllite.  0.  ratio  deduced  for  the 
latter  for  R,  R,  Si,  H=6-2  :  12-1  :  19-9  :  1-6.  It  maybe  found  that  the  biotites  having  the  0.  ratio 
for  ft,  S=l  :  2  should  be  here  placed. 

Occurs  in  the  Cape  Ann  granite,  with  cryophyllite,  orthoclase,  albite,  and  £Jrcon  (cyrtolite). 

292.  ASTROPHYLLITE.    Astrophyllit  Scheerer,  B.  H.  Ztg.,  xiil  240,  1854. 

Orthorhombic ;  habit  monoclinic.  ZaZ=120°.  Usually  in  tabular 
prisms  ;  often  lengthened  into  strips  with  parallel  sides  in  the  direction  of 
the  shorter  diagonal.  Observed  form  a  narrow  tabular  crystal,  terminating 
in  fronl  in  two  planes  of  an  octahedron,  and  below  these  one  of  a  macro- 
dome  ;  the  front  angle  of  the  former  160°,  and  the  edge  between  the  planes 
inclined  to  0  125°  ;  0  on  the  macrodome  130°.  Cleavage  :  basal  eminent. 
Sometimes  in  stellate  groups. 

H.=3.  G.=:3'324,  Pisani.  Lustre  submetallic,  pearly.  Color  bronze 
yellow  to  gold-yellow.     Powder  resembling  that  of  mosaic  gold.     Translu 
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cent  III    tliin   leaves.     Laminae   only  slightly   elastic.     Optic-axial  diver- 
gence 118° — 121:°;  bisectrix  normal  to  the  cleaviige-surface  ;  Descl. 


Comp. — Perhaps  (R',^)''  Si',  the  titanium  oxyd  being  included  with  the  bases.  The  pro 
include  prot.  of  iron  and  manganese,  with  potash,  soda,  etc. ;  the  scsfiuioxyda  those  of  ir 
aluminum  ;  the  deutoxyds  that  of  titanium,  and  perhaps  that  of  zirconium.  Analyses  :  1, 
(C.  R.,  IvL  846);  2,  3,  4,  Scheerer,  Meinecke,  and  Sieveking  (Pogg.,  cxxiL  ll.'J) : 


The  protoxydt 

'  iron  and 

Analyses  :  1,  Pisani 


1. 


Si 

33-23 

2.  32-21 

3.  32-35 

4.  33-71 


Ti 
7-09 

8-24 
8-84 
8-76 


Zr 

4-97 


^1 

4-00 
3-02 
3-46 
3-47 


3Pe 
3-75 

7-97 
805 
8-51 


Fe      Mn  Mg  Oa        Li  Na  I'C  ign. 

23-58     9-90  1-27  1-13       ir.  2-51  5-82  l-86=:99-ll  P. 

21-40  12  63  1-64  2-11  2-24  3-18  4-41=99-05  3. 

18-06  12-68  2-72  1-86 402  2-94  4  53  =  99-51   IL 

25-21   10-59  0-05  0-95  3-69  005  4-85=100-44  a 


Pisani's  analysis  gives  for  the  0.  ratio  of  R,  R,  Ji,  Si,  tT,  978  :  407  :  2*99  :  17-72  :  l-65  =  ap« 
proximately  (water  excluded)  10  :  4  :  3  :  17;  or  for  bases  and  silica  1:1;  and  Sievcking's  analy- 
sis affords  9-28  :  4-17  :  3-42  :  1797  :  4-31=(water  excluded)  1  :  1  for  bases  and  silica. 

Pyr.,  etc. — B.B.  swells  up  and  fuses  easily  to  a  black  magnetic  enamel.  With  soda  or  borax, 
a  strong  manganese  reaction.  Decomposed  by  muriatic  acid  with  a  separation  of  silica  in 
scales. 

Obs. — Occurs  at  Brevig,  Norway,  in  zircon-syenite,  imbedded  in  lamellar  feldspar,  and  associ* 
ated  with  catapleiite,  and  large  prisms  of  black  mica. 

293.  MUSCOVITE.  Common  Mica;  Potash  Mica;  Biaxial  Mica;  Oblique  Mica.  Glimmer, 
Zweiaxiger  Glimmer,  Germ.  Muscovite  i>a/ia,  Miu.,  356,  1850.  Phengit  v.  Kob.,  Taf,  62,  1853. 
Nacrite  (fr.  Maine)  Thorn.,  Rec.  Gen.  Sci.,  332,  1836.  Fuchsite,  Chromglimmer  pt,  SchafhauO, 
Ann.  Ch.  Pharm.,  xhv.  40,  1842.  Talcite  (fr.  Wicklow)  Tlioinson,  Rec.  Gen.  ScL,  iii.  3:52,  1836 
[not  Talcite  Z'i>M;aw= massive  scaly  talc],  Adamsite  Shep.,  Hitchcock's  Rep.  G.  Vt,  I  484, 
1857. 

Orthorhombic.  7a  7=120°  Habit  monoclinic.  Observed  planes:  0\ 
vertical,  7,  i-\  i-i,  i-^  ;  domes,  6-z,  4-i,  2-?:,  ^-i,  l-I,  f  i ;  octahedral  (or  hemi- 
octahedral)  4,  3,  |,  2,  t,  |,   1,  ^,  i,  h  f ;  ^-5,  f^,  fS- 

0  A  4=94°  20'  0  A  i=121°  16'  O  A  l-^=106°  53' 

0  A  2=98  38  Oh  l-z=125  2  Oh  2-z=98  38 


6^  A  4  =  102  50 
6^  A  1=106  53^ 


6^  A  4-2=114  29 
0  A  6-1=92  54 
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6^  a4-z=94  20 
6^  A  6-3=92  31 


284 


286 


Miask,  Ural 


Binnen  Valley. 


Cleavage :  basal  eminent ;  occasionally  also  separating  in  fibres  parallel 
to  a  diao-onal.  Twins  :  often  observable  by  internal  markings,  or  l)y  polar- 
ized ligTit;  composition  parallel  to  7  consisting  of  six  individuals  thiii 
united  ;  sometimes  a  union  of  7  to  i-i.  Folia  often  agi^^regated  in  stellate, 
plumose,  or  globular  forms  ;  or  in  scales,  and  scaly  miussive. 

H.  =  2  — 2-5.     G.  =  2-75  — 3-1.    Lustre  more  or  less  pearly.     Color  white, 
gray,  brown,  hair-brown,  pale-green,  and  violet,  yellow,  dark  olive-green 
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rarely  rose-red  ;  often  different  for  transmitted  and  reflected  liglit,  and  dif 
ferent  also  in  vertical  and  transverse  directions.  Streak  nncolored.  Trans' 
parent  to  translucent.      Thin  laminae   flexible   and   elastic,  very   tou£:h. 

optic-axial  angle  44°— 78°. 


Double  refraction  strong ; 


l^XX 


Comp. — 0.  ratio  for  R+Ki  Si  1  :  1^;  rarely  1 :  1|,  and  for  R,  ^  either,  approximatelj,  1  :  6, 
1  :  9,  or  1  :  12  ;  Il=potash  (K)  almost  solely.  These  ratios  may  hereafter  prove  to  be  different 
after  a  correct  determination  in  each  case  of  the  degree  of  oxydatiou  of  the  iron.  Fluorine  is 
present,  but  not  over  1  p.  c.  has  in  any  case  been  detected. 

Water  is  often  present,  especially  where  the  latter  ratio  is  1  :  6  or  T  :  9 ;  and  it  sometimes 
amounts  to  5  p.  c. ;  and  the  kinds  containing  3  to  5  p.  c.  of  water  have  been  referred  to  the  spe- 
cies Margarodiie ;  making  the  water  basic  in  such  kinds,  the  0.  ratio  for  bases  and  silica  becomes 
1  :  1,  as  in  other  unisilicates.  The  hydrous  kinds  so  graduate  into  the  anhydrous  that  the  analy- 
ses are  here  brought  all  together,  although  the  species  margarodiie  is  introduced  on  page  487. 
The  ratio  1:1^  may  indicate  that  muscovite  is  a  combination  of  3  parts  of  a  uni silicate  and  2  of 
a  bisilicate,  as  in  the  formula  8  (R^,  ^f  Si^+  2  (S^  R)  Si^  But  if  the  mineral  is  a  true  unisilicate,  as 
its  relation  to  biotite  and  phlogopite  would  indicate,  but  with  an  excess  of  silica,  the  formula  may  be 
(K'j  fi)^  Si'^+l|  Si ;  or  else  with  half  the  excess  of  silica  basic.  With  the  0.  ratio  1  :  6  for  R  and  S, 
the  bases  correspond  to  ^K'+f  S;  with  1  :  9,  to  i%  K^+h  S;  with  1  :  12,  to  ,Jy,  K'  +  tI  ^^ 

The  analyses  are  here  arranged  in  groups ;  first,  according  as  the  oxygen  ratio  between  the 
bases  (ft+S)  and  silica  (Si)  is  1  :l^,  or  1 :  1^ ;  and  subordinaiely,  into  those  in  which  the  oxygen 
ratio  between  the  protoxyds  (R)  and  sesquioxyds  (R)  is  either  1 :  6  approximately,  or  1  : 9,  or  1  : 
1'2.  It  is  to  be  remarked  that  the  incipient  alteration  of  a  mica,  attended  with  the  introduction  of 
a  little  magnesia,  lime,  or  soda(Mg,  Ca,  or  Na),  with  a  removal  or  not  of  some  potash  (K),  might 
increase  the  proportion  of  protoxyds  and  thus  change  the  latter  ratio  from  1  :  1 2  to  1  :  6,  or  pro- 
duce the  intermediate  gradations. 

Analyses :  A.  1.  0.  ratio  o/]fe,  K,  1 :  6  ;  1,  Delesse  (Ann.  d.  M.,  TV.  xvi.  202) ;  2,  Rammelsberg 
(Pogg.,  Ixxxi.  38);  8,  Schaf  hautl ;  4-6.  Smith  &  Brush  (Am,  J.  Sci.,  II.  xvi,  46,  47,  xv.  210);  7,  8, 
Haughton  (Phil.  Mag.,  IV.  ix.  272);  9,'  SuUivan  (J.  G-.  Soc.  Dublin,  iv,  155);  10-13,  Ilaughton 
(1.  c,  and  Q.  J.  G.  Soc,  xviii.  414,  xx.  280), 

2.  0.  ratio  of  R,  S,  1:9;  14,  Kussin  (Ramm,,  4th  Suppl.,  75,  and  Min.  Oh.,  657) ;  15,  Roth  (ZS. 
G.,  vii.  15);  16,  Schafhautl  (Ann.  Ch.  Pharm.,  xliv.  40);  17,  18,  Fuchs  (Jahrb.  Min.,  1862,  795); 
19,  Apjohn  (Q,  J.  Sci,  Dubhn,  i.  119);  20,  E.  Boricky  (Ber.  Ak,  Wien,  liv.  287), 

3.  0.  ratioo/n,  fi,  1 :  12  ;  21,  22,  H,  Rose  (Schw.  J.  xxix.  282,  Gilb,  Ann.,  Ixxi.  13,  Pogg,,  i.  75); 
23,  Svanberg  (Ak.  H.  Stockh,,  1839,  155);  24-26,  H,  Rose  (1.  c);  27,  J.  D.  Darrack  (This  Min,, 
1850,  357);   28,  v.  Hauer  (Ber.  Ak.  Wien,  xlvii   216). 

B,  29,  V.  Rath  (Pogg.,  xcviii.  285);  30,  Kjerulf  (Ramm,  Min.  Ch.,  658);  31,  v.  Rath  (Pogg.,  xc. 
288) : 

A.  Oxygen  ratio  of  S+K  to  Si  1  :  IJ,  or  nearly.     In  1,  1  : 1-25 ;  2,  1 :  1-24 ;  3,  1 :  1  '26 ;  4,  5,  1 : 

12,   1:1-26;   13,  1:  125;   14,  1: 
2;  20,  1:1-26;  21,  1:1-23. 


1-25 


6,  1:  1-2;  7,  1:  1-2 
23;'  15,  1:  i-12;  16,  1  :1 
1.   0.  ratio  of  fi,  S,  1 :  6. 


8,  1:1-24;  9,   1:1-22;   10,  1:  1-28; 
25;   17,  1  :l-35;   18,  1:  1-21;  19,  1  :1- 
(Margaeodite  in  part.) 


Si       ^1     IPe    ilg 

CJa 

Na 

t:     fl 

1. 

St.  Etienne 

46-23  33  08  3-48  2  10 

1-45 

8-87  4-12 

2. 

? 

47-84  32-66  3-09  1-28 

0-29 

1-55 

10-25  2-43 

3. 

Zillerthal 

47-05  34-90  1-50  1-95 

4-07 

7-96  1-45 

4. 

Monroe,  Ct. 

46-50  33-91   2-69  0-90 

2-70 

7-82  4  63 

5, 

((        (( 

45-70  33-76  311   115 

2-85 

7-49  4-90 

6. 

Litchfield,  Ct. 

44-60  36-23  1-34  0-37 

0-50 

4-10 

6-20  5-26 

7. 

Dublin  Co. 

43-47   31-42  4-79  113 

1-38 

1-44 

10-71  5-43 

8, 

Glendalough, 

4471  31-13  4-69  0-90 

1-09 

1-27 

9-91  6-22 

9, 

Glenmalure 

47-41   36-21  3-11   1-57 

1-29 

2-51 

5-51   2-37 

10. 

Mt.  Leinster 

44-64  30-18  6-35  0-72 

ir. 

12-40  5-32 

11. 

Donegal,  white 

44-80  29-76  S'BO  0-71 

0-45 

0-32 

12-44  2-00 

12. 

(1           (( 

45-24  35-64  2*24  071 

0-61 

0-54 

10-44  4-00 

13. 

Ttterby,    " 

44-64  35-36  3  62  036 

0-90 

1-44 

10-68  2-80 

ir.,  iln  ^r  =99-28  Delesse. 

=99  06  Ramm. 

=98-88  Schafh, 

0-82,  CI  0-31  =  99-78  S.  &  B. 
0-82,  CI  0-31  =  100  09  S.  <fe  B. 
tr.  =100-60  S.  &B. 

=99-77  Haughton. 

=99-92  Haughton. 

0-86=100-84  SuUivan. 

=99-61  Haughton. 

,  Mn  0-48  =  99  76  Ilaught. 

,  FeO-70,  MnO-24=lPO-26 

Haughton, 
,  Fo  0-3,  Mn  0-2  =  100  20  H 

2.  0.  ratio  o/Ii,  B  1  :  9  approximately  (Margarodite  or  Damourite  in  part)  (in  13,  1  :  10-5 
ji  14,  1  :  9-1;  in  15,  1:  7-5). 


14.  Zsidovacs 


48-07  38-41    ir.     


10*10  3-42   — ^  ilLn  /r.=100  Kussin. 


UNISILICATE8.  311 

Si  3ti  3Pe    ilg    Ca  Na      1^       It      F 

16.  Lisens,  Tyrol  44-71  35*29  4-12  0-:^9  0-98         8-82        5-69    =100  Roth. 

16.  Zillerth.,  Fwchdlc  47'95  34-45  I'SO  071   0-69  0*37  10-75    0-35,  t'r  8-95=1 00-92  Schafh. 

l-I.Harz,  black  45-02  35-00  6-67  3-08  013  104     3-89  3  31   Mrt  Mn  l-75=101-(.5   Fi.chi 

18.  "  ''  44-55  34-63  6-t)0  3-04  0-13  1-03     3-85  3-28  1-16,  Mn  1-73=100  Fucha 

19.  Ross  Hill,  L  46-42  37-92  046  0-17  0-67   1-54     9-63  440    =10]-21  Apiohn 

20.  Dobrowa  48-74  37-96    2412-63    3-07  545    =100-26  Borickj. 

8.  0.  ratio  o/  S,  li  1:  12  (in  15,  1:  12-4-,  in  21,  1:  12-5;  22,  1:9-6;   23,  1  :  13-3-  24  1-  11-fl 
26,  1:  l-i-4;  26,  1  :  11-2).  '  ,       ,*.ii  » 


21.  Uto 

47-50  37-20  3-20 

9-60  2-63 

O-.'J:?,  Mil  0-81  =  101-47  Rose. 

22.  Broddbo. 

46-10  31-60  8-65             , 

8-39   1-00 

l-()6,  Mn  r26  =  9H-(»6  Rose. 

23. 

47-97  32-35  5-37 

8-31  3  32 

0-72,  Mil  l-5o=99-54  Sv. 

24.  Fahlun 

46-22  34-52  6-04  2-11" 

8-22  0-98 

1  03  =  99- 12  Rose. 

25.  Kinvito 

46-36  36-80  453 

9-22   1-84 

0-67  =  99-42  Rose. 

26.  Ochotsh 

47-19  33-80  4-47  2-58" 0-13 

8-35  4-07 

0-28=100-87  Rose. 

27.  Uuionville 

46-75  39-20    tr.     1-02  0-39 

6-56  4-90 

=98-82  Darrack. 

28.  Rio  Janeiro,  hnh 

47-60  35-70  4*31   0-59  0-43 

■  Mn  0  included 

6-07  4  04 

=98-74  Uauer. 

B.  Oxygen  ratio  of  R  +  K  to  Si  1  :  1^,  or  nearly. 

29.  Hirscbberg 

49-04  29-01  5-56  0-75  0-17  0-50 

11-19  4-65 

=100-87  Rath. 

30. 

51-73  28-75  5-37  0-62 2-14 

8-28 

0-83=99-7-2  Kjerulf. 

81.  Pargaa 

50-10  2805  6-46  040  241   1-26 

7-56  3-87 

=99-11  Rath. 

In  anal.  1,  G.  =  2-817,  grayish-'white,  in  graphic  granite;  2,  G.  =  2-831,  silver-white,  with  black 
lourmaUne ;  4,  5,  with  topaz  and  fluorite  ;  6,  G.  =  2-76,  colorless,  pearly,  ■v\ith  cyanite  ;  8,  G.  =  2-793, 
gray,  silver^'-,  trp. ;  10,  gray,  silvery,  trp. ;  14,  G.  =  2-817,  white;  15,  white,  pseud,  after  andalus- 
ite;  16,  18,  Gr.  =  3*123,  in  hexag.  scales,  from  granite,  opt.  char,  not  given;  19,  U.  =  2-802,  in 
coars^^ly  grouped  masses  of  intersecting  laminte;  20,  rjr.  =  2-85;  28,  G.  =  2-86;  29,  G.  =  2-867, 
green,  pseud,  after  orthoclase;  oO,  pseud,  after  orthoclase;  31,  G.  =  2-833,  silvery  white,  11-11, 
Ca  C  removed,  paeud.  after  scapolite. 

The  rose-colored  micas  of  Goshen,  Mass.,  afforded  Mallet  (Am.  J.  Set,  II.  xxiii.  18o)  ^  9-08, 
Na  0-99,  Li  0-64. 

A  greenish-black  mica,  constituting  a  micaceous  schist  or  rock  in  Derby,  Vt. — the  so-called 
Adamsite  of  Shepard — consists,  according  to  G.  J.  Brush  (Ara.  J.  Sci.,  II.  xx.\iv.  216),  Si  47 '76, 
2^1  and  Ic'e  36-29,  Ca  0-24,  Mg  185,  alkalies  (by  loss)  8*77,  ign.  509,  and  has  all  the  ordinary  char- 
acters of  common  mica. 

Thomson  gives  for  the  composition  of  a  mica  reported  to  come  from  Orange  Co.,  N.  Y.  (Min.,  i. 
360)  Si  49-38,  Al  23-67,  3?e  7*31,  K  16*29,  Oa  6*13,  Li  0-06=  101-89.  Little  reliance  can  bo  placed 
on  the  analysis. 

A  schist,  formerly  called  talcose  schist,  from  Zillerthal  in  Tyrol,  and  named  didymiU  by  Schaf- 
hautl  (Ann.  Ch.  Pharm.,  1843,  J.  pr.  Ch.,  Ixxvi.  136,  not  didrimite,  as  sometimes  written)  is  near 
muscovite  in  its  composition.  It  is  feeble  pearly,  and  grayish-white  in  color;  11.=  1-5—2;  G.= 
2-75.  Schafhiiutl  obtained  Si  40-69,  ^1  18-15,  Fe  5  25,  Na  1*23,  K  iri6,  ll  o-60,  Ca  0  22*74  = 
99-82.     It  has  also  been  called  amphilogite.     Probably  only  a  mica  schist. 

A  variety  of  muscovite  (1)  composed  of  scales  arranged  in  plumose  forms  is  called  plumose  rnxoa; 
and  another  (2)  having  a  diagonal  cleavage,  cleaving  sometimes  into  thrcad-liko  pieces,  prismatic 
mica.  An  emerald-green  variety  (3)  is  thefuchsite  or  chrome-mica,  containing  sometimes  nearly 
4  p.  c.  of  oxyd  of  chrome. 

Pyr.,  etc.— In  the  closed  tube  gives  water,  wliich  with  brazil-wood  often  reacts  for  fluorine. 
B.B.  whitens  and  fuses  on  the  thin  edges  (F.  =  6  7,  v.  Kobell)  to  a  gr;.y  or  yellow  glass.  Wxih 
fluxes  gives  reactions  for  iron  and  sometimes  manganese,  rarely  chromium.  Not  decomposed  by 
acids.     Decomposed  on  fusion  with  alkaline  carbonates. 

Obs Muscovite  is  the  most  common  of  the  micas.     It  is  one  of  the  constituents  of  granito, 

gneiss,  mica  schist,  and  other  related  rocks,  and  is  occasionally  met  with  in  granular  limestono, 
trachyte,  basalt,  lava  ;  and  occurs  also  disseminated  sparingly  in  many  fragmental  rot-k.s.  Ccjrsa 
amellar  aggregations  often  form  the  matrix  of  topaz,  tourmaline,  and  other  mineral  species  in 
granitic  veins.  .    . , 

Siberia  affords  laminae  of  mica  sometimes  exceeding  a  yard  in  diameter ;  and  other  romnrkat.e 
foreign  localities  are  at  Finbo  in  Sweden,  and  Skutterud  in  Norway.  See  above  lor  other  l.x-a... 
ties.  Fur.h.nte  or  chroiiie  mica  occurs  at  Greiner  in  the  ZillerUial,  at  Passoyr  m  Tyrol,  and  on  at 
Dorfuer  Alp,  as  well  aa  at  Schwarzonstein. 
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In  iV.  Hamp.^  at  Acworth,  G-rafton,  and  Alstead,  in  granite,  the  plates  at  times  a  yard  acrosjl 
and  perfectly  transparent.     In  Maine,  at  Paris ;  at  Buckfield,  in  fine  crystals;  at  Unity,  of  a  gree; 
color,  on  the  estate  of  James  Neal  (Thomson's  nacrite,  wrongly  referred  to  Brunswick).    In  Mass.,  ^ 
Chesterfield,  with  tourmaline  and  albite  ;  at  Barre  and  South  Royalston,  in  two  localities,  with  beryl; 
at  Mendou  and  Brimfield ;  at  Chester,  Hampden  Co.,  faint  greenish;  at  Goshen,  rose- red  (sometimes  ! 
misnamed  lepidolite) ;  prismatic  mica,  at  Russell.     In  Conn.,  at  Monroe,  of  a  dusky-brown  color, 
having  internal  hexagonal  bands  of  a  darker  shade;  at  Trumbull,  at  the  topaz  vein  in  coarse 
radiated  aggregations  (called  margarodiie) ;    at  Litchfield,  with   cyanite,  colorless  and  pearly/ 
(margarodite),  G.  =  2"76;  in  brown  hexagonal  crystal  at  the  Middletown  feldspar  quarry;    aii 
Haddam,  pale  brownish,  with  columbite,  and  also  similar  at  another  locality  with  garnets.     In,  t 
N.  York,  6  m.  S.E.  of  Warwick,  crystals  and  plates  sometimes  a  foot  in  diameter,  in  a  vein  of| 
feldspar;    a  mile  N.W.  of  Edenville,  in   six-sided  and   rhombic  prisms;    silvery,  near  Eden-l 
ville ;  in  St.  Lawrence  Co.,  8  m.  from  Potsdam,  on  the  road  to  Pierrepont,  in  plates  1  in.  across  A 
town  of  Edwards,  in  large  prisms,  six-sided  or  rhombic;  Greenfield,  near  Saratoga,  in  reddishf  • 
brown  crystals  with  chrysoberyl;  on  the  Croton  aqueduct,  near  Yonkers,  in  rhombic  prisms  witli 
a  transverse  cleavage.     In  Pe7in.,  in  fine  hexagonal  crystals  of  a  dark  brown  color  at  Pcnnsbury, 
near  Pennsville,  Chester  Co  ;  at  Union  ville,  whitish ;  Delaware  Co.,  at  Middletown,  smoky  brown 
with  hexagonal  internal  bands,  which  are  due  to  magnetite  (see  p.  150) ;  at  Chesnut  Hill,  near  the 
"Wissahiccon,  a  green  variety  ;  at  LeiperviUe,  Delaware  Co.,  faint  greenish.    In  N.  Jersey,  in  crystal 
at  Newton  and  Eranklin.     In  Maryland,  at  Jones's  Palls,  a  mile  and  three-quarters  from  Baltl 
more ;  the  plates  show  by  transmitted  light  a  series  of  concentric  hexagons,  the  sides  of  which 
are  parallel  with  the  sides  of  a  hexagonal  prism. 

Marignac  obtained  Oa4=94°  50',  and  OA2  =  d8°  30'  (fig.  286);  Oa  1  =  107°  5',  from  a  Yes  u- 
vian  crystal  Kokscharof  0 A  1  =  106°  5B'  30",  Vesuvian  crystal;  Zepharovich  107°  3'  for  the 
same  angle,  and  116°  13'  for  Oa^-i  (Ber.  Ak.  Wien,  liv.  286). 

The  following  table  contains  the  optic-axial  angle,  as  measured  in  the  air,  for  various  musco* 
vites ; 

1.  American;  as  measured  by  B.  SiUiman  in  1850  (L  c). 


1.  New  York  Island,  4  m.  from  city,  violet-gray     • 

2.  Royalston,  Mass.,  dark  brown,  fine  crystal 

3.  ib.  ib.  ib.  ib.        another 

4.  Pennsbury,  Penn.,  smoky  bro\vn,  striated 

5.  Philadelphia,  greenish-gray,  banded 

6.  ib.,         near  Fairmount,  smoky  brown,  resembles  No.  4 

7.  Oxford,  Maine,  light  brown 

8.  Monroe,  Conn.,  brown  with  patches 

9.  Royalston,  Mass.,  violet-brown,  in  thick  plates 

10.  Local?;  greenish-gray;  in  crystals 

1 1.  Falls  road,  2^  m.  from  Baltimore,  transparent  brown 

12.  Near  EUicott's  MiUs,  Md.,  ib.  ib. 

13.  "Joues  Falls,"  near   Baltimore,   blackish-green,    symmetrically 

banded 

14.  Greenfield,  Conn.,  greenish-yellow 

15.  Haddam,  Conn.  (Quarry  HiU),  clear  brownish-green 

16.  Grafton,  New  Hampshire,  fight  brown,  transparent 

17.  Unionville,  Penn.,  white,  corundum  locality 

18.  Acworth,  N.  H.,  greenish-gray,  in  granite. 

19.  Grafton,  N.  H.,  another  specimen,  light  brown,  with  quartz  and 

tourmahne 

20.  Templeton,  Mass.,  transparent  brown 

21.  Orange,  Mass.,  ib.  ib.,    beautiful  crystals 

22.  Willimantic  Falls,  Conn.,  brownish-green,  transparent 

23.  Pennsbury,  Penn.,  brown  crystals ;  another  locahty 

24.  Royalston,  Mass.,  dark  brown ;  2d  locality 

25.  Grafton,  N.  H.,  Ught  brown ;  3d  specimen 

26.  Middletown,  Conn.,  brownish,  feldspar  quarry 

27.  Chester,  Hampden  Co.,  Mass.,  greenish-white 

28.  Norwich,  Mass.,  greenish-yellow ;  spodumene  locality 

29.  Pennsbury,  Penn.  (3d  local),  brownish-green 

30.  Goshen,  Mass.,  greenish-yellow,  with  spodumene 

31.  Greenfield,  N.  Y.,  brownish;  chrysoberyl  locafity 
82.  Haddam,  Conn.,  brownish ;  in  large  plates 


Apparent  Angle. 

56°  20'— 56°  40' 

57  30 

58—59 

59 

60  30—61 

60—62  30 

62  42—63 

64  30—65  30 
65 

65  30—66 

65  30—65  40 

66  30 

66  15—66  30 

66  30—67 
67 

67  30 
67—67  28 

67  15—67  30 

68  5—68  20 

69  30—69  40 
69  30—69  40 
69  30—69  60 
69  27—70 

69  40—70 
69—69  30 
•70—70  30 
70—70  30 

70  30 
•70—70  30 
70—70  30 
70  45—71 
70 
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,i  88.  Gouverneur,  N.  Y.,  brownish--whito,  in  boulder 

34.  Templeton,  Mass.  (2d  spec),  transparent  brovm 

35.  Leiperville,  Del.  Co.,  Pa.,  faint  greenish,  plicated 

36.  JcfVerson  Co.,  N.  Y.,  greenish;  in  a  boulder 

37.  Hebron,  Maine,  light  brown,  transparent 

38.  Norwich,  Mass.,  yellowish-green,  transparent 

39.  Haddam,  Conn.,  ib. ;  columbite  locality 
iO    E.  Chester,  Westchester  Co.,  N.  Y.,  yellowish-green  boulder 

41.  Paris,  Maine,  ib. 

42.  ib.,         ib.  ib. 

43.  Brunswick,  Maine,  whitish-brown,  silvery 

44.  Gouverneur,  N.  Y.?,  rose  color ;  no  hthia 

46.  Orange,  N.  H.,  gray,  with  flattened  tourmaline,  quartz,  and  feld- 
spar 

46.  Pounal,  Maine,  nearly  colorless;  lithia?  mica 

47.  Goshen,  Mass.,  yellowish-green,  with  indicohte 

48.  ib.         ib.  ib.  ib. 

49.  Lenox,  Mass.,  rose-colored,  with  albite 

2.  Muscovites,  measured  by  Senarmont,  Grailich, 
(1)  Optical  axes  situated  in  the  plane  of  the  longer  diagonal. 


1.  Philadelphia ;  transparent ;  clear  olive-green 

2.  Siberia,  in  white  quartz ;  silvery,  imperf.  transparent 
8.  Arendal,  greenish-brown 

4.  Zillerthal,  in  albite ;  silvery,  imperf.  transparent 

5.  Arendal,  in  a  feldspathic  rock  ;  transparent ;  pal© 

6.  Loc. 1 ;  transparent ;  clear  bro^vn 

7.  Warwick;  yellowish-brown 

8.  Couzeran  ?  ;  silvery,  greenish-gray,  with  concave  surface  of  cleavage 

9.  St.  Gothard,  in  quartzose  gneiss;  hexag. ;  silvery;  clear  gray 

10.  Schwarzenbach,  Austria,  pale  green 

11.  Miask ;  transparent;  clear  olive-green 

12.  Katherinenburg ;  transparent;  clear  pale  rose 

13.  Nertschiusk 

14.  Rothenkopf.  Tyrol;  green 

15.  Gloria,  near  Rio  Janeiro,  Brazil;  colorless 

16.  Schaitansk  ;  imperfectly  transparent ;  rose-colored 

17.  Brittany;  transparent,  rhombic  octahedrons ;  blonde 

18.  Kimito,  Finland;  rhombic  octahedrons;  transparent;  clear  blonde 

19.  Finland;  crystals  silvery;  grayish-green 

20.  Aberdeen ;  transparent ;  blonde 

21.  Josephs- Alpe,  Austria;  G.  =  2-713 

22.  Cape  Gozaz,  Brazil ;  pinchbeck-brown 

23.  Middletown,  Ct. ;  colorless;   G.  =  2  852 

24.  Katherinenburg;  rhombic  prisms  in  feldspar ;  transparent;  nearly 

blonde 

25.  Loc.  ? ;  colorless;  but  affords  |  l^^^^^^j.  ^^^^n 

26.  Nulluk,  Greenland 

27.  Presburg,  Hungary 

28.  Kassigiengoyt,  Greenland;  green 
20.  Kakunda,  Brazil;  pinchbeck-brown 

30.  Cam,  Bohemia;  blonde 

31.  Minas  Geraes,  Brazil ;  pale  green 
82.  ib.  ib. ;  pale  brown 

33.  Horlberg,  Bavaria;  pinchbeck -brown 

34.  Chesterfield,  Mass. ;  G.  =  2'827;  greonish-yellow 

85.  Serra  de  Concei(?ao,  Brazil 

86.  Galmeikirchen.  Upper  Austria;  gray 

87.  Miask,  Ural;  pmchbeck-brown 

38.  Siberia;  gray  or  colorless ;  G.  =  2-302 


Apparent  Anglo 

70^ 

> 

70 

15' 

70 

30- 

-71 

71- 

-71 

30 

71 

40- 

-71 

50 

71 

45 

71 

30- 

-71 

45 

71 

30—72 

72 

15- 

-72 

30 

72 

30 

72 

37- 

-72 

50 

7.3- 

-73 

6 

73- 

-74 

74 

50- 

-75 

75 

76 

30- 

-76 

75- 

-75 

30 

etc. 


Appar.  Anglo. 

57—58 

Sen. 

57—68 

ii 

68 

Grailich 

58—59 

Sen. 

58—59 

(i 

58—59 

It 

59 

Grailich. 

60 

Sen- 

60 

n 

61  12 

Grailich 

62—63 

Sen. 

63—64 

(i 

65 

Grailich, 

66 

it 

66  36 

t( 

67 

Sen. 

68 

It 

67— G8 

u 

67—68 

II 

68 

<( 

69  10 

Graihch. 

69  25 

it 

70 

li 

69—70 

Sen. 

70 

t( 

60 

t( 

70  36 

Grai  ich. 

70  40 

it 

71 

M 

71  25 

l« 

71  40 

U 

71  50 

u 

72  20 

M 

72  25 

u 

72  30—73  30 

It 

74 

« 

74  36 

<f 

76  25 

• 

75—76 

m 
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89.  Cliesterfield,  Mass.,  rose 

40.  Goshen?,  Mass.,  rose-colored 

41.  Presburg,  Hungary 

42.  Alen(,'on  ;  hexag. ;  transparent ;  grayish-blonde 

(2)  Optical  axes  in  the  diametral  plane  of  the  shorter  diagonal. 

43.  Saxony ;  hexag. ;  silvery,  clear  gray ;  transp.,  macled 

44.  Kolhn,  JPrussia ;  gray,  in  granite 

45.  Zinnwald  and  Schlaggenwald ;  in  granite.     Lepidolite  ? 

46.  Tyrol;  in  granite,  gray 

47.  Siberia;  colorless 

48.  Piedmont;  rhombic;  silvery  reflection ;  grayish-green  by  trp. 

49.  St  Fereole,  nearBrive;  transparent;  olive-green 

50.  Milan ;  hexag. ;  greenish-white  ;  silvery  ;  unctuous,  not  elastic 
61.  Possum,  Norway;  hexag.;  clear  olive-green 

52.  Scotland ;  brown ;  in  large  thick  crystals 

53.  Tarascon  (Ariege);  rhombic;  transparent;  colorless 

54.  Ural,  in  graphic  granite  ;  silvery  lustre ;  color  blonde 

55.  Uto;  rhombs;  lustre  silvery;  yellowish-blonde 

Haughton  found  for  the  mica  of  Dublin  Co.,  Ireland,  53°  8';  of  Glenmalure  67°  11';  of  Glenda- 
lough  valley,  70^  4';  of  Mt.  Leinster,  72«  18';  of  Lough  Dan,  70°. 

On  examining  different  micas  pressed  between  two  plates  of  glass,  and  subjecting  them  tOD 
changes  of  temperature,  Senarmont  found  no  perceptible  change  in  the  optical  axes. 

Grailich  shows  that,  with  slight  exceptions,  the  angle  increases  with  the  specific  gravity  in  the 
mica  of  a  given  locality.     Thus  seven  micas  from  Presburg,  Hungary,  gave  the  following: 


Appar. 

Angle. 

t5° 

Grail'cfij 

76  10- 

-76  40 

(( 

'76  12 

({ 

76—77 

Sen. 

44 

Sen. 

50  12 

Grailich  1 

51  50 

(( 

52  12 

(( 

60  30 

Sen. 

63 

(( 

65 

(( 

65 

u 

66 

(( 

68 

(t 

69 

(( 

72 

({ 

72—73 

(( 

Specific  gravity 

2-714 

2-735 

2-755 

2-782 

2-790 

2-793 

2  796 

Angle 

69-7 

70-0 

70'o 

71-2 

72-3 

72-4 

72-0 

Muscovite  was  so  named  by  the  author  in  1 850,  from  Yiirum  Muscoviticum  or  Muscovy-glass, 
formerly  a  popular  name  of  the  mineral.     Fuchsite  was  named  after  the  chemist,  Fuchs. 

Talcite  of  Thomson  (1.  c),  from  Wicklow,  Ireland,  is  nothing  but  margarodite,  according  to  Greg 
and  Lettsom  (Min.,  203),  who  say  that  it  invests  crystals  of  andalusite.    Thomson,  as  his  descrip- 
tion impHes,  considered  the  andalusite  prisms  and  investing  mica  all  one  mineral — the  talcite; 
and  in  view  of  this,  the  analyses  need  not  here  be  cited.     Thomson's  nacrite.  from  "Brunswick, , 
Me.,"  is  the  green  mica  of  Unity,  Me. 

Alt. — Mica  at  times  becomes  hydrated,  losing  its  elasticity  and  transparency,  and  often  some  i 
portion  of  the  potash ;  and  at  the  same  time  it  may  take  up  magnesia,  lime,  or  soda  The  occur-  • 
rence  of  water,  magnesia,  lime,  and  soda  in  some  micas,  especially  the  margarodites,  has  been  . 
attributed  to  incipient  alteration.     See  analyses  under  A,  1,  and  A,  2. 

These  changes  may  be  promoted  by  waters  containing  carbonates  of  these  bases.  E.  Blum.5 
(Jahrb.  Min.,  1865,  269)  gives  the  following  analysis  by  Dr.  Wolkenhaar  of  an  altered  mica ' 
(biotite  ?)  from  the  dioryte  of  Schemnitz,  which  had  lost  nearly  all  its  alumina  and  consisted 
largely  of  carbonates:  Si  33-34,  ^1  3-53,  Fe  16-01,  Mn  0-89,  Mg  2-06,  Ca  21-73,  Na  2-26,  K  0-56, 
C  20-06=100-44.  The  carbonic  acid  would  require  the  Ca  21-73,  and  Mg  2-06,  with  Fe  122, 
making  45  p.  c.  of  carbonates.  Mica  occurs  altered  to  steatite  and  serpentine,  and  Tschermak 
mentions  cases  of  alteration  to  amphibole  and  stilpnosiderite. 


294.  LEPIDOLITE.  Yioletfarbigen  Zeolith  (fr.  Rozena)  v.  Born,  Crell's  Ann.,  ii.  196,  1791. 
Lilalith  (ib.)  v.  Born.  Schuppenstein  Germ.  Lepidolith  Klapr.,  Schrift.  Ges.  Befl.,  xi.  59, 
1794,  Bergm.  J.,  ii.  80,  1792,  Beitr.,  i.  21,  279,  1795,  ii.  191.  Lepidolite  Kirw.,  i.  208,  1794, 
Lithionghmmer  G.  Gmelin,  Gilb.  Ann.,  Ixiv.  371,  1820.  Lithia  Mica.  Lithionit  v.  Kob.,  Taf., 
54,  1853.  Rabenglimmer,  Siderisoher  Fels-Glimmer  (fr.  Altenberg),  Breith.,  Char.,  1823,  1832, 
Handb.,  404,  1841.     Zinnwaldit  Haid.,  Handb.,  521,  1845. 

Orthorhombic.     I A  1=120°.     Forms  like  those  of  niuscovite.     Cleav 
a^e :  basal,  bighlj  eminent.     Also  massive  scalj-granular,  coarse  or  fine. 
H.=2*5— 4.     &.=2-84:— 3.     Lustre  pearly.     Color  rose-red,  violet-gray 
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lilac,  yellowish,  graylsh-wliite,  white.     Tran^^aicent.     Optic-axial  anL'le 
=—78° ;  sometimes  45°-60°.  ^  ^ 

Uomp.— 0.  ratio  for  bases  and  silica  mostly  1:1};  for  K,  U,  between  1  :  3  andl  •  4;^  The 
.toxyds  (R)  include,  besides  potash,  lithia,  rubidia,  and  ciesia;  and  in  the  Zinnwald  mica 
.Ilium  has  been  detected.  Fluorine  is  present,  and  the  ratio  to  oxvgen  mostly  1  :  1 2,  as  in  the 
zena,  as  analyzed  by  Rammelsberg ;  other  ratios  obtained  are :  in  the  Ural,  Chursdorf  Ulc 
I  Rozcna  micas,  1  :  20;  in  the  Altenberg  (Stein),  1  :  60;  in  the  Zinnwald,  1  :  14,  1  :  II  l'-  12- 
the  Juschakova,  1  :  S ;  in  Turner's  Altenberg,  1  :  2o.  But  there  is  mucli  uncertainty'  con' 
!ted  with  all  tlie  determinations  of  the  fluorine. 

The  0.  ratio  for  the  bases  and  silica  1  :  1 1  corresponds  to  a  combination  of  1  unisilicate  to  2  of 
ilicatc,  or  the  formula  (R^  ^f  S'-f-2  (R=',  fi)  Si^" ;  and  also  to  simply  a  unisilicato  with  acco3- 
y  silica  (R^*,  l{,^!Si='+2  Si. 

Analyses:  1,  Klaproth  (Beitr.,  i.,  ii.,  v.);  2,  Graelin  (1.  c);  3,  Kralovanski  (Schw.  J.,  liv.  23o); 
aammelsberg  (5th  Suppl.,  120);  5,  Rognault  (Ann.  d.  M.,  III.  xiii.  151);  6,  7,  Gmeliu;  8, 
rner  U'^dinb.  J.  Sci.,  iii.,  vi.  61);  9,  Klaproth  ;  10,  Lohmeyer  (Pogg.,  Ixi.  :;77);  11,  Stein  (liainm. 
Suppl.,  119);  12,  Rammelsberg  (ib.);  13-lG,  Turner  (L  c);  17,  18,  Resales  (Pogg.,  IviiL 
:)]  19,  Turner  (1.  c);  20,  Stein  (J.  pr.  Ch.,  xxviii.  295): 


Si       ^1         3Pe         Mn     Mg    Na    Li       K      tL       CI 


F 


Rozena 


Cornwall 


54-40 
49-06 
49-08 
51-70 


38-25 
33-61 
34-Ul 
26-76 


0-75 


1-40 
1-08 
1-29 


0-41 
0-41 
0-24 


Chursdorf 
Zinnwald 


62-40 
52-25 
46-23 
44-28 
47-00 
42-97 
48-65 
4G-52 
50-91 
50-35 
50-82 

"  40-06 

Juschakova48-92 

"  46-62 


Uto 
Cornwall 


26-80      M  1-50   

28-35       M  3-66    

14-14      17-97  M  4-57    

24-53pell-33  M  1-66    

20-(iOFe  15-00       1-75    

20-59      14-18        0-83    

17-67¥-'el4  57  M  124  0-53 

2l-8lFe21-48«Ml-96  044 

2817       M  1-08    

28-30       M  1-23 

21-33  Fo  9-08        

22-90      27-06  M  1-79 

19  03 5-59    

21-05       4-12    


3-59 

3-58 

1-15   1-27 

4-85 

4-79 

4-21 

4-(i9 


4-00 

4-18 

4-19 

10-29 


2-50] 

4-24]  Oil      3-40 
4-15]        3-50 


tr. 
0-83 


1-41 
0-71 
0-39 


2-23 


1-60 
2-41 
1-27 
5-67 
5-49 
4-05 
200 
2-77 
und. 


9-14 
6-90 
4-90 
9-47 

14-50    

1002[0-2-i]ti-21 

8-60 

9-09 

9-50    

9-04 

9-86 

4-30 

10-96 

und. 


1-31 
1  01 


Altenberg   4019  22-49Fel9-78  M  202 3-06 

Juschakova47-01  20'35      14-34  M  153 4-33 

*6-80Fe  0  included. 


7-49 
9-62 


1-53  0-40 


4-18 
4-sl 
8  10 
4-88 

6-35 
8-lG 
7-47, 
3-90 
494 
4-56: 

2-l»i: 

10-44, 
10-01, 

3-80: 
1-43 


=  100  Kl. 
=  100  G. 
=  100  Kr. 

Oa  0-40,  1f^  016 
=  100-33  R. 
=  98-87  R. 
=  liM)-76G. 
=  1C0-94G, 
=  10()-J4  T. 
=  98-75  Kl. 
=  i)8-:;8  L. 
=  102-54  8.     [P*. 

if^  013  =  10066 
=  99-23  T. 
=  99-;; 5  T. 
=  99-70  T. 
=  100-27  T. 

Ca  0-14  R. 
Ca  0-12,   rest 
und.  R. 
=  98-83  T. 
=  100-54  S. 


if  n  a  recent  analysis  of  the  Rozena  lepidolito,  made  since  the  discovery  of  the  metals  rubidium 
Jj'  .  caesium,  Cooper  obtained  (Pogg.,  cxiii.  343) : 


Si 
50-32 


28-54 


0-73 


Mg 
0-51 


Ca 
101 


Sb 

0-24 


(53 

tr. 


Li 

0-70 


LiF 
0-99 


NaF 
1  77 


KF 
1206 


3-12  =  99  99 


?he  proportion  of  fluorine  was  determined  by  the  loss.  Reckoning  the  fluorine  as  oxygen,  the 
ratio  for  R,  Jj,  Si  is  1  :  4-25  :  8-43.  0.  D.  Allen  (Am.  J.  Sci.,  II.  xixiv.  369)  found  in  the  He- 
n  lepidolite  cjBsium  0-3,  and  rubidium  0*14;  and  later  (p.  373)  0-3  of  rubidium  nearly, 
lamraelsberg's  analysis  of  the  Zinnwald  lepidolite  (anal.  12)  gave  him  tlio  0.  ratio  115:  3:6-2, 
nearly  1:3:6;  and  that  of  the  Rozena  (anal.  4)  1:4-4:  9-13,  or  approxiiiKitoly  1  :  4^ :  9,  but 
whicli  he  proposeu  1  :  4^^:  7^,  since  the  specimen  he  analyzed  contained  free  quartz  in  visible 
ins,  and  his  silica  might  consequently  have  been  too  high  [the  ratio  1  :  1  i  between  the  ba.soa 
I  sUica  would  require  1  :  4^:  8{].  From  Rosales's  analysis  of  the  Juschakova  (anaL  17),  lie 
.uces  the  ratio  1  :  2-8 :  64,  or  approximately,  as  he  observes,  1:3:6.  .1,11. 

Lual.  11  is  cited  by  Breithaupt  for  his  rabengUmmer ;  G.  =  3-146-3-190;  color  greenish-blacH 
iark  green. 
?he  Zinnwald  mica  has  been  called  zinnwaldite. 
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OXYGEN   COMPOUNDS. 


More  chemical  investigations  are  required  before  the  species  lepidolite  can  be  correctly  s 
divided  or  comprehended.     Physically  it  is  hardly  distinct  from  muscovite. 

Pyr.,  etc. — In  the  closed  tube  gives  water  and  reaction  for  fluorine.     B.B.  fuses  with  intum 
c^nce  at  2  — "i'S  to  a  white  or  grayish  glass,  sometimes  magnetic,  coloring  the  flame  purplish-t 
fX  the  moment  of  fusion  (lithia).     With  the  fluxes  some  varieties  give  reactions  for  iron  and  mirj 
%anese.     Attacked  but  not  completely  decomposed  by  acids.     After  fusion,  gelatinizes  with  ri 
rlatic  acid.  I 

Obs. — Occurs  in  granite  and  gneiss,  especially  in  granitic  veins,  and  is  associated  sometic 
with  cassiterite,  red,  green,  or  black  tourmaline,  amblygonite,  etc.  Found  near  Uto  in  Swedd 
grayish-white  at  Zinnwald  in  Bohemia ;  at  Altenberg,  Chursdorf,  and  Penig  in  Saxony ;  Juschakdj  iJi 
in  the  Ural ;  lilac  or  reddish-violet  at  Rozena  in  Moravia ;  near  Chanteloube,  Dept.  Haute  Vienii 
France;  at  Campo  on  Elba;  brown  at  St.  Michael's  Mount  in  Cornwall;  Argyll  in  ScotlaK 
Tyrone  in  Ireland.  f  ^ 

In  the  United  States,  a  granular  and  a  broad  foliated  variety  at  Paris,  and  also  at  Hebron,  1 
with  red  tourmaline  and  amblygonite;    granular  near  Middle  town,   Conn.     The   rose   mica    ^, 
Goshen,  Mass.,  is  muscovite.  ,|,, 

Tlie  optical  axes  lie  in  the  plane  of  the  longer  diagonal  in  the  following  lepidolites ;  the  angi^f"*"' 
of  divergence  observed  are  as  follows :  ]U 


is, 


74°_U°  30'  Silliman. 
14:  Grailich. 

•75  40  " 

76  " 

•76  30  " 


Kf 


Paris,  Me. ;  whitish-green ;  with  green  tourmalin© 

"  rose-colored 

Siberia 

Rozena,  Moravia  ^ 

Penig,  Saxony 

A  "lepidolite"  from  Bournon's  collection  gave  Senarmont  55°;  and  a  Zinnwald  mica,  silvft' 
or  greenish-blonde,  46°— 47°.     Grailich  made  the  angle  of  mica  from  Zinnwald  and  Schlagge' 
wald  51°  10'.     Each  of  these  varieties,  giving  comparatively  small  angles,  have  the  plane  oft!''"' 
axes  hrachy diagonal ;  and  the  small  angle  may  arise  from  an  interlamination  of  a  brachydiagor 
kind  with  a  macrodiagonal. 

Named  lepidolite  from  AtTrtc,  scale,  after  the  earlier  German  name  Schuppenstein,  alluding  to  i 
scaly  structure  of  the  massive  variety  of  Rozena. 

295 A.  Snarumite  Breith.  (B.  H.  Ztg.,  xxiv.  364,  1865).  A  mica-like'  cleavage  in  one  directio 
and  another  transverse  imperfect.  Occurs  massive  and  in  tufts  columnar  in  structure,  wi 
H.=4— 5*5,  the  least  on  cleavage-surface;  G.  =  2*826;  lustre  on  cleavage-face  pearly,  elsewhe 
vitreous ;  color  mostly  reddish-white,  colorless,  grayish-white.  It  is,  according  to  Richter  (1.  c 
a  silicate  of  alumina,  hthia,  soda,  and  potash.  Comes  from  the  shore  of  the  Snarum-Elf,  nei 
^'narum,  in  Norway. 


le 


'en 


m 


295.  ORYOPHYLLITE.    J.  P.  Cooke,  Am.  J.  Sci.,  II  xliii,  217,  1867. 


UlCl 


Ortborliombic.  I A  1=120°.  In  six-sided  prisms.  Cleavage:  basF 
highly  eminent,  as  in  the  Mica  group.  Twins :  composition-face  i-l.  Alsl 
massive,  an  aggregate  of  scales. 

H.— 2— 2'5.     G.=2'909.     Lustre  of  cleavage-face  bright  pearly  inclir 
ing  to  resinous.     Color  by  transmitted  light  dull  emerald-green,  transvers 
to  axis  brownish-red.     Streak  grayish,  slightly  greenish.     Thin  folia  toug ; 
and  elastic.     Optic-axial  angle  65°  to  60°  ;  plane  of  axes  brachy diagonal. ^ 
Cooke. 

,,  Comp.—O.  ratio  for  R,  B,  Si=3  :  4  :  14;  for  R-l-K,  Si,  1  :  2;  whence  the  formula  (f  R»  +  f  f| 
Si^,  in  which  R=:protoxyd  of  iron,  potash,  and  lithia,  with  a  trace  of  soda,  rubidia,  and  caesis 
But  if  the  micas  are  unisilicate  in  type,  the  formula  may  be  (f-R^-f-f  Jj)^  Si' 4- 3  Si;  or  else,  wit 
half  the  excess  of  siHca  basic.     Analysis:  Cooke  (1.  c.) : 


Si 
(f)  51-49 


Xl 
16-77 


1-97 


0-34 


Fe 

7-98 


fig 
0-76 


K 
18-15 


Li 

4-06 


Na.Rb 

ir. 


SiP' 
3-42=99-94. 


Pyr.,  etc. — In  the  flame  of  a  candle  fuses  easily ;  and  B.B.,  with  some  intumescence  to  a  gray 
Ish  enamel  (F.  =  1'5— 2),  giving  the  flame  a  lithia  reaction.  In  flue  powder  decomposed  by  th( 
dilute  mineral  acids,  the  silica  separating  as  a  powder.  The  fluorine  is  not  expelled  even  at  a  rei 
heat. 

Obs. — Ocwrs  'n  the  granite  of  Cape  Ann,  with  danalite  and  lepidomelane  (annite). 
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SCAPOLITE  GROUP. 


A  list  of  the  species  of  the  Scapolite  group,  with  their  oxygen  nitios 
d  formulas,  aud  the  ratios  of  the  non-alkahiie  to  the  alkaline  protoxyd 
ses,  is  given  on  page  252.      Although  the  oxygen  ratios  vary  from 
1  :  2,  1:2:3,  1:3:4,  to  1:2:4  and  1 :  2  :  6 J,  the  species  are  closely 
h   ike  in  the  square-prismatic  forms  of  their  crystals,  in  the  small  number 
d  the  kinds  of  occurring  planes,  and  in  the  angles.    The  variation  in  the 
fial  angle  of  the  fundamental  octahedron  (1  :  1)  for  the  species  of  the 
oup  is  less  than  40',  the  extremes  being  64°  13'  (sarcolite)  and  03°  40' 
leionite).      The   species   are   white   or  grayish-white   in   color,    exce])t 
tien  impure,  and  then  rarely  of  dark  color;  the  hardness  5  — G'5;  G.= 
5  —  2-8  (2-932?   in  sarcolite).     The   alkali   present,  when  any,  is  soda, 
itli  only  traces  of  potash. 


r?,  I 


if   Meionite  was  the  first  species  of  the  ScapoHte  group  distinctly  recognized.     It  is,  however, 

)bable  that  scapohte  was  included  with  lamellar  pyroxene  under  the  name  of  White  Schorl- 

>ar  (Skorlspat)  by  Cronstedt,  who  mentions  Pargas,  in  Finland,  as  one  of  its  localities.     The 

mes   Wernejite  and  Scapolite  were  both  introduced  by  d'Andrada  (of  Portugal)  in  the  same 

icle  (Scherer's  J.,  iv.  35,  38,  1800),  and  applied  to  specimens  from  the  same  region  in  Norway. 

ernerite  is  the  first  of  the  two  in  the  article.     Ilaiiy  used  the  names  Wernerite  and  Scapolite 

ipposing  the  species  distinct)  in  his  Traite  of  1801.     But  in  his  Mineralogical  Course  for  1804 

1805   arbitrarily  set  aside  the  latter  for  Faranthine.     Montciro,  a  friend  of  d'Andrada,  and 

eakiug  in  his  behalf,  protested  in  1809  (J.  de  Phys.,  Ixviii.  177)  against  the  change,  and  after 

;jj|j  juing  that  wernerite  and  scapolite  were  identical,  both  on  chemical  and  crystallographic  grounds, 

.fi    ged  the  adoption  of  the  name  Wernerite  for  the  species.     In  the  following  pages  tlie  name 

jjfj  apolite  is  retained  for  the  group,  so  that  the  minerals  may  all  be  called  scapolUes,  as  those  of 

e  feldspar  group  are  called  feldspars,  and  those  of  the  mica  and  chlorite  groups,  respectively 

cas  and  clilorites;  and  the  name  Wernerite  is  applied  to  the  most  prominent  division  of  the  old 

ecies.     This  course  meets  satisfactorily  the  question  of  priority,  and  also  the  conveuieuce  of  the 

ience. 

)6.  SARCOLITE.  SarcoHte  i?r.  77iomj95on  (of  Naples),  1 807.  [Not  Sarcolite  duYiccn tin  (  = 
Gmelinite)  Faujas,  Vauq.,  Ann.  d.  Mus.,  ix.  249,  1807,  xi.  42.]  Analcime  caruea  Mont.  &  Cot'., 
Min.  Vesuv.,  1825. 

Tetragonal;    0  A  14=156°  5' ;  a=0-U3o.     (3b- 
rved  planes  as  in  the  annexed  figure;  hemihedral 

the  planes  2-3,  only  the  alternate  occurring.  Oa2 
.128°  33',  2  A  2,  pyr.,  132°  52,  0  A  f =157°  19', 
A  2=141°  27';  /A  6=104°  52^';  1  A  1  (not  oc- 
irring  planes),  bas.,  =  64°  13'.  Crystals  small. 
H.=6.  G.=2-545,  Brooke;  2*932,  Rammels- 
erg.  Lustre  vitreous.  Color  flesh-red  to  rose-red, 
jddish-white.  Transparent  to  subtransparent.  Ex- 
•emely  brittle. 

Comp.— 0.  ratio  for  R,  K,  Si^l :  1 :  2 ;  (4(,^,  Ca  +  ^  ]?J"a)'+^Xl)' 

=Silica  39-7,  alumina  22*8,  lime  33*4,  soda  4-1  =  100.     Analyses  :  1,  Scacchi  (Quadri  Crystullo 
'raphici,  Naples,  66,  1842);  2,  Kammelsberg  (Pogg.,  cix.  570): 
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OXYGEN   COMPOUNDS. 


1.  Si  42-11     3tl  24-50     Ca  32-43     Na  2-93  =  1 01-97  Scacchi. 

2.  (t)      40-51  21-54  32-36  3-30,  K  1-20=98-91  Ramm. 

corresponding  nearly  to  the  composition  of  idocrase. 

Pyr.,  etc. — B.B.  fuses  to  a  white  enamel.     With  acids  gelatinizes. 

Obs. — Of  rare  occurrence  at  Mt.  Somma. 

Named  from  aiio^,  fleshy  and  \iQ<>s^  stone,  in  allusion  to  the  color. 

The  crj'stahization  was  first  correctly  ascertained  by  Brooke  (Ed.  J.  Sci.,  i.  189,   1824),    Haii 
had  pronounced  it  cubic  (Tr.,  iii.  1822).     Kokscharof  found  0  A  2  =  128°  38',  and  0  A  2-^■=138^  3C 
(Min.  RussL,  ii.   110).     Rammelsberg  gives  (1.  c.)   0  A  2  =  128°  45',  and  Oa2-!!=138°  27'.     Th] 
above  figure  is  from  Hessenberg  (Min.  Not.,  No.  I.),     The  plane  usually  made  1  is  here  made 
in  order  that  the  lettering  of  the  crystals  may  correspond  with  that  of  the  crystals  of  other  specie 
of  the  Scapolite  group. 
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MEIONITE,     Hyacinte  blanche  de  la  Somma  de  Lisle,  Crist,  ii.  289,  290,  PL  iv.  f.  1 1^ 

1783.     Meionite  H.,  Tr.,  ii.  1801. 


288 


Tetragonal :     0  M-i  =  156°    18' :    a:r=0439.      Observeo 


planes  :   0  ;  vertical,  /,  i-%  i-3,  i-2  ;  pyramids,  1, 1- 


■^ ;  zircon 


oids,  1-3,  3-3 ;  sometimes  hemihedral  in  the  planes  3-3,  thfi 
alternate  being  wanting. 
°  40;      " 


6>  Alr=M8°10',l  Al, 
Cleavage :  i-i  and  /  rather 


pyr.,  =  136'l 
perfect,  bu1i 


■^5 


11',  basal  63 
often  interrupted 

H.r=5-5-6.  G.=2-6-2-Y4;  2*734- 2*737,  fr.  Somma,  v, 
Hath.  Lustre  vitreous.  Colorless  to  white.  Transparent  tc 
translucent;  often  much  cracked  within. 

Comp.— 0.  ratio  for  R,  S,  Si=  1  :  2  :  3  ;  (^  (H  Ca+-A  Na)'+|-  ^1)'  Si'=SUica 
41-6,  alumina  31-7,  hme  24-1,  soda  2-6  =  100.  Analyses:  1,  L.  G-melin  (Schw. 
J.,  XXV.  36,  XXXV.  348);  2,  Stromeyer  (Unters.,  378);  3,  Wolff  (Bo  Comp.  Eke- 

berg.,  etc..  Ramm.,  2d  Suppl.,  133) ;  4,  v.  Rath  (De  Comp.  Wern.,  Pogg.,  xc.  87) ;  5,  Damour  (L'In« 

Btitut,  1862,  21): 


1 

2. 

3. 

4. 

5. 


Si 

Somma  40-8 
"       40-53 
"       4207 
"       42-55 


^1 
30-6 
32-73 
31-71 

30-89 


41-80  30-40 


Fe    ilg    Ca     Na      K 

1-0    22-1     2-4   ,  C  and  ign.  3-1  =  100  Gmelin. 

24-24       1-81         Fe  0-18  =  99-50  Stromeyer. 

22-43  0-45  0-31,  ign.  0-31=97-29  Wolff. 

0-41  0-83  21-41  1-25  093,    "    0-19  =  98-46  Rath. 
0-46  19-00  2-51  0-86,    "    3-17,  gangue  0-46=98-66  Dam. 


An  opaque  meionite  examined  by  (xmelin  having  Gr.=2-65,  lost  1-6  by  ignition,  and  afforded  some 
carbonic  acid,  it  containing  carbonate  of  lime. 

Pyr.,  etc. — B.B.  fuses  with  intumescence  at  3  to  a  white  blebby  glass.     Decomposed  by  acid 
without  gelatinizing  (v.  Rath).     Gmelin  states  it  to  be  fusible  with  difficulty  on  the  edges,  and 
both  Gmelin  and  v.  Kobell  state  that  it  gelatinizes  with  muriatic  acid.     An  examination  of  aspeci- ' 
men  received  from  Scacchi  fully  confirms  vom  Rath's  conclusions. 

Obs. — Occurs  in  small  crystals  in  geodes,  usually  in  limestone  blocks,  on  Monte  Somma,  near  ' 
Naples. 

Rammelsberg  obtained  (Pogg.,  xciv.  434)  for  1  A  1,  basal,  63°  48' ;  over  summit,  116°  12' ;  1  A  1, 
pyr.,  =  136^  12';  the  former  gives  0  A  1  =  148°  6',  and  1  A  1,  pyr.,  136°  8'.  Kokscharof  found 
lAl,  pyr.,  =  186°  10'  — 13G°  11^'  (Min.  Russl.,  ii.  lo5);  Scacchi,  136"  11'  (1.  c.) ;  vom  Rath,  for 
crystals  from  L.  Laach,  135°  58|  (Pogg.,  cxix.  262),  giving  a=0-442. 

Named  by  Haiiy  from  [iciiov,  less,  the  pyramid  being  less  acute  than  in  idocrase. 


298.  PARANTHITE.  Paranthine  pt.  Skapolit,  Scapolit,  pt.  Wernerit  pt.  Skapolit  (fr. 
Storgord  in  Pargas)  K  NbrdensJciold,  Schw.  J.,  xxxi.  417,  1821 ;  id.  (fr.  Tunaberg)  WahnsiecH 
His.  Min.  Geog.  ueb,  Wohler,  98,  1826. 
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Tetragonal.  Forms  like  those  of  wernerite  ;  difference  in  ani^le,  if  any. 
undetermined.  Observed  planes:  prismatic,  /,  ^-^;  octahedral,  1,  1-i . 
zirconoid,  3-3,  Nord.  Fig.  288,  excepting  tlie  j^lanes  1-2  wanting  (form 
observed  at  Ersby).     Cleavage  lateral.     Also  massive. 

H.  =  5-5.  G.  =  2-736,  Pargas,  Nordenskiold ;  2'8^9,  Tunaberg,  Walm- 
stedt.  Lustre  between  pearly  and  vitreous  ;  outer  surface  sometimes  a 
little  waxy.  Color  white,  grayish-white,  gray,  pale  grayish-green,  sea- 
green,  approaching  celandine-green.     Translucent. 

Comp — 0.  ratio  for  R,  K,  Si=l  :  3  :  4;  (^  Ca'-Hf  *1)'  Si'=SUica  43-0,  alumina  36-9,  lime 
20-1  =  100. 

Analyses :  1-3,  N.  Nordenskiold  (1.  c.) ;  4,  Walmstedt  (L  c.) ;  5,  Wolff  (Comp.  Ekeberg.  Diss. 
Berolini,  1843): 


Si        ^1       Pe     Mg      Ca       Na      K       ll 


43-83 

35-43 

18-96 

1-03=99-25  Nord. 

43-00 

34-48 

18-44 

1-60=97-5-:  Nord. 

41-25 

33-58 

0-54 

20-36 

3-32  =  99  05  Xord- 

43-83 

35-28 

0-68     ■ 

19-37 

=99(»»)Walrast 

45-10 

32-76 

0-68 

17-84 

0-76     ■ —     1-04=98-18  Wolff. 

45-46 

30-96 

17-22 

2-29     1-31    l-29  =  98-53  Rath. 

1.  Ersby,  irl.  crysL 

2.  **       cryst. 
S.  Storgard 

4.  Tunaberg,  cryst. 

5.  Pargas,  Ersby  ?  wh.  or  gnh. 
6  Pargas,  gnh.  cryst. 


Anal.  1,  G.  =  2-736;  3,  G.=2-749;  4,  G.  =  2-849;  5,  G-.  =  2-7l2;  6,  G.  =  2-654. 

Anal.  1,  2,  4,  correspond  to  the  0.  ratio  1:3:4  (more  nearly  1:3-1:  4-3);  anal  3,  to  1  :  2-6  :  3-6; 
anal.  4,  to  1  :  3  :  4-3 ;  anal.  5,  to  1  :  3  :  4*6 ;  each  corresponding  very  nearly  to  the  0.  ratio  for 
bases  and  silica  1:1.  ..... 

An  Ersby  specimen  afforded  Hartwall  and  Hedberg  (Jahresb.,  iv.  155)  Si  48-77,  'M  31*05,  C» 
15-94,  Na  3'-25,  ign.  0-61=99-62;  which  gives  the  0.  ratio  M  :  3  :  5-3,  or  a  considerable  excess 
of  silica,  with  some  soda.     It  is  probably  the  same  mineral  with  that  of  anal  5,  altered. 

Pyr.,  etc. — The  Tunaberg  crystals  B.B.  fuse  easily  with  intumescence  to  a  globule. 

Obs.— Occurs  in  greenish  4- and  8-sidcd  prisms,  some  of  them  terminated,  at  Tunaberg  iu 
Sweden  ;  also  at  Ersby  and  Storgard  iu  the  parish  of  Pargas,  Finland. 

Au  analysis  by  Laugi-er  of  "Paranthine"  from  Arendal  afforded  him  (J.  de  Phys.,  IxviiL  36, 
180,    1809)  Si  45-0,  itl  33-0,  Pe,  Mg  1-0,  Ca  17-6,  Na  1-5,  Iv  0-5,  which  agrees  closely  with  the  last 


Ij 


analysis  by  Wolff.  The  name  paranthine,  substituted  for  scapolito  (and  for  Areudal  specimens) 
by  Haiiy,  was  consequently  connected  iu  France,  almost  as  soon  as  introduced,  with  the  above 
composition,  and  continued  so  to  be  for  nearly  20  years  afterward,  Berzelius  giving  the  formula 
Ca''  Si  +  3  ^1  Si  (and  also  the  name  imranthine)  in  hisN.  Syst.  Min.,  1819,  216.  Although  Lau- 
gier's  analysis  of  the  Areudal  scapohtes  is  not  confirmed  by  later  analysts,  tho  name  paranthxtt 
may  well  be  retained  for  this  section  of  the  ScapoUte  group. 


299.  WERNERITE.  Wernerite  (fr.  Norway)  dCAndrada,  J.  de  Phys.,  11.  244,  1800,  Scherer'a 
J.,  iv.  35,  1800.  ScapoUte  (fr.  Norway)  d'Andrada,  ib.,  246,  and  ib.  38,  1800.  Rapidolith  Abild- 
gaard,  Ann.  Ch.,  xxxii.  195,  1800.  Wernerite,  ScapoUte,  K,  Tr.,  iii.  iv.  ISUl.  Skapoliih, 
Arcticit  [= Wernerite]  Wern.,  1803,  Ludwig's  Worn.,  ii.  210,  1804.  Parauthine  [=Scapolito  of 
Arendal]  K,  Lucas  Tabl.,  205,  1806;  H.  Comp.  TabL,  45,  1809.  Fuscit  (fr.  Areudal)  Schur 
macher,  Yerzeichn.,  104,  1801.  Chelmsfordite  J.  F.  &  S.  L.  Dana,  Outl.  Min.  G.  Boston,  41,  1818 
NultaUite  (fr.  Bolton)  Brooke,  Ann.  Phil.,  II.  vii.  310,  ^824.    Glaukolith  (fr.  L.  Baikal)  v.  F^sdier 

.    Sokoloff's  Bergwerks  J. ;  John.  Chem.  Unters.,  iu  82,  1810;  Glaucolite. 

Tetragonal:  6>  A  l-^  =  156"  UJ';  a=04398.  Ohserved  phmcs : 
0;  vertical,  7,  i-i,  i-2,  ^-3 ;  pyramids,  1,  3;  zirconoid,  3-3.  3-d 
and  i-2  often   hemihedral,  right  or  left,  half  of  the  eight  phiiies  bein^ 
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either  wanting,  or  (as  in  f.  291,  a  top  view)  much  smaller  than  the  othet] 
half. 


289 


290 


0A1  =  US°  6' 

/A  1  =  121  54 
/A^-2=161  34 
/A^-3r=153  26 
^-^A^-3=16J    34 

i-iAi-2  —  lb-o  26 


has. 


,  =  136  7 
63  48 


1-^  Al-^  pyr.,=146  53 

Cleavage :    i-i  and  /  rathei) 
distinct,  but  interrupted.    Alsc 
massive,    granular,  or   with    a; 
faint  fibrous  appearance  ;  some 
times  columnar. 
H.  =  5— 6.      G.  =  2-63— 2-8.    .Lustre   vitreous   to 
pearly  externally,    inclining    to   resinous ;    cleavage 
and   cross-fracture   surface   vitreous.       Color   white, 
gray,  bluish,  greenish,    and   reddish,  usually   light ; 
streak    un colored.       Transparent — faintly    subtrans- 
lucent.     Fracture  subconchoidal.     Brittle. 


Hirwensalo,  Finland. 


Var. — 1,  Ordinary.  In  crystals,  white  to  gray,  grayish-green,  brownish,  and  rarely,  from  im- 
purity, nearly  black.  Kokscliarof  gives  for  the  angles  those  of  meionite,  namely,  1  A  1,  pyr.,  =: 
136°  11',  bas.,  =  63°  42',  l-i  A  l-i,  pyr.,  =  146°  57^,  bas.,  =  47°  26',  i-iAl.i=US"  43',  /A  1  =  121', 
51'  (Min.  RussL,  ii.  82).     The  prisms  are  sometimes  several  inches  thick. 

Nuitalite  (named  after  T.  Nuttal)  is  white  to  smoky  brown  scapolite  from  Bolton,  Mass.     Chem 
ists  have  found  wide  variations  in  composition,  and  have  shown  that  it  is  sometimes  much  altered 
The  crystals  and  massive  variety  of  Chelmsford,  Mass.,  of  gray,  greenish,  and  reddish  shades  of  " 
color,  has  been  called  Chelmsfordite. 

2.  Massive.  Glaucolite  is  of  pale  violet-blue,  bluish,  indigo-blue,  to  greenish-gray  colors, 
sometimes  resembling  cancrinite,  but  having  the  cleavage  of  scapolite.  It  is  from  near  R.  Sliidi 
anka,  beyond  L.  Baikal,  Siberia,  where  it  occurs  in  veins  in  granite.  The  pink  scapolite  of  Bolton 
is  similar.     Named  from  yAav«-o?,  greenish-gray  or  sea-green. 

Comp.--0.  ratio  for  K,  S,  Si=l  :  2  :  4;  or  for  bases  and  silica  1  :  l\.  Formula  (^(Ca,  Na)^  + 
|^l)'Si'4-Si;  or  else  with  half  the  excess  of  silica  (Si)  basic;  =,  if  Ca  :  Na=4  :  1,  Silica  48-4, 
alumina  28-5,  lime  18-1,  soda  5-0=100. 

The  above  is  the  mean  ratio ;  but  the  analyses  show  variations  from  it,  as  seen  below,  due,  in" 
par«  at  least,  to  impurities,  alteration,  or  incorrect  determinations. 

Analyses:  1,  2,  G.  v.  Rath  (Pogg.,  xc.  82,  288);  3,  Thomson  (Min.,  i.  273);  4,  Wolff  (Inaug 
Diss.  Berlin,  1843,  Ramm.  Min.  Cb.,  719);  5,  Wurtz  (Am.  J.  ScL,  IL  x.  325);  6-8,  G.  v.  Ratt 
(1.  c);  9,  Berg  (Jahresb.,  xxv.  356);  10,  v.  Rath  (1.  c);  11,  Wolff  (1.  c): 


1.  Bolton,  hkh.-gn. 

2.  "  " 

3.  " 
4. 
5. 
6. 
7. 


mass. 


'      rdh., 

*  bluish,  " 
Arendal,  ywh.-gn.  " 
Arendal,  ywh.,  cryst 

8.  Malsjo,  bluish,       mass. 

9.  Drothems,  violet,      " 

10.  L.  Baikal,  Glaucolite 

11.  Laurinkari,  Finl. 


Si 

^1 

Pe 

Mg 

Ca 

Na 

K 

44-40 

25-52 

3-79 

1-01 

20-18 

209 

0-51 

45-57 

23-65 

3-38 

1-23 

20-81 

2-46 

0-63 

46-30 

26-48 



18-62 

3-64 

48-79 

28-16 

0-32 

1-29 

15-02 

4-52 

0-54 

47-6'I 

25-75 

2-26 

17-31 

7-76 

4505 

25-31 

2-02 

0-30 

17-30 

6-45 

1-55 

46-82 

26-12 

1-39 

0-26 

17-23 

6-88 

0-97 

47-24 

24-69 

218 

16-84 

3-55 

0-85 

46-82 

26-60 

0-32 

0-55 

17-17 

4-76 

0-32 

47-49 

27-57 

1-54 

0-47 

17-16 

4-71 

0-58 

48-15 

25-38 

1-48 

0-84 

16-63 

4-91 

012 

fi: 

1-24=98-74  Rath. 
0-78  =  98-51  Rath. 
5-04=10008  Thom. 
0-74=99-36  Wolff. 

=100-77  Wurti. 

1-24=99-22  Rath. 
0-33=100  Rath. 
1-75=97-06  Rath. 
l-60"9814Berg. 
0-48  =  100  Rath. 
0-85  =  98-45  Wolff. 
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iolor  blackish-green  and  greenish-gray. 
The  oxygen  ratios  for  R,  fi,  Si,  correspondmg  to  the  analyses  are : 


1. 

1     :  2     :  3-6 

5. 

1:  1-8 

3-7 

8. 

1 

:  1-7  :  4-0 

2. 

1-2  :  2     :  4  1 

6. 

1  :  1-7 

3-4 

9. 

1-1 

20  :  4  0 

8. 

1:2:4 

1. 

1  :  1-8 

3-6 

10. 

1 

2-1  :40 

4. 

1     :  2-2  :  43 

11. 

1-1 

2     :  40 

The  first  two  analyses  by  v.  Rath  of  specimens  named  nuitaUite,  and  attributed  to  Bolton,  are 
jvidently  of  altered  crystals,  as  the  presence  of  over  3  p.  c.  of  oxyd  of  iron  indicates.  The  coloi 
jtated,  "blackish-green,"  is  further  evidence  on  this  point.  Moreover  it  is  a  very  unusual  color 
it  the  locality,  as  nuttallite  is  ordinarily  white,  grayish-white,  and  pale  smoky  brown,  the  darker 
X)lor  occurring  sometimes  in  crystals  that  are  partly  whitish.  V.  Rath  states  that  the  mineral 
;vas  very  difficultly  fusible.  Thomson's  analysis  (No.  3)  was  also  made  on  an  altered  specimen, 
IS  it  gave  5  p.  c.  of  water. 

Muir,  in  an  analysis  of  nuttallite  pubhshed  by  Thomson  (Min.,  383)  obtained  §i  37-81,  'k\  25-10, 
e  7'b9,  Oa  18-34,  Iv  7*30,  H  l-50  =  97-94.  The  potash  and  the  low  silica,  as  well  as  the  iron,  in- 
iicate  an  altered  specimen,  if  the  analysis  may  be  so  far  trusted  as  to  draw  a  conclusion  from  it 
The  color  of  the  mineral  (white,  to  yellowish,  bluish,  or  greenish)  and  the  associated  minerals  on 
;he  specimen  (sphene  and  green  pyroxene)  show  that  Muir  probably  had  true  nuttallite  for  in- 
vestigation. 

Wurtz's  analysis  of  the  pink  scapohte  of  Bolton  gives  more  soda  than  the  rest.  In  a  recent 
xial  (priv.  contrib.)  B.  S.  Burton  found  about  3  p.  c.  of  alkalies,  sustaining  Wolft"'s  results. 

The  bluish-gray  massive  variety  from  MalsjT)  has  been  analyzed  also  by  Suckow  (Verwitt.  Min., 
L38),  but  as  he  found  no  alkalies,  his  results  are  questionable,  cither  on  the  ground  of  the  spcci- 
nen  or  the  analysis.  He  obtained  Si  48*17,  Al  28-27,  Pe  238,  Oa  iy04,  II  2-U0-<)9-86.  Suckow 
malyzed  also  a  kaolin  from  Malsjo,  a  result  of  alteration  of  the  scapoUte  (see  p.  323). 

Pyr.,  etc. — B.B.  fuses  easily  with  intumescence  to  a  white  blebby  glass.  Imperfectly  decora- 
posed  by  muriatic  acid. 

Obs. — Occurs  in  metamorphic  rocks,  and  most  abundantly  in  granular  Hmestone  near  its  junc- 
ion  with  the  associated  granitic  or  allied  rock ;  sometimes  in  beds  of  magnetite  accompanying 
imestone.  It  is  often  associated  with  light-colored  pyroxene,  amphibole,  garnet,  and  also  with 
ipatite,  sphene,  zircon ;  amphibole  is  a  less  common  associate  than  pyroxene.  The  scapolite  of  Par- 
jas,  Finland,  is  in  limestone;  that  of  Arendal  in  Norway,  and  Malsjo  in  Wermland,  occurs  with 
magnetite  in  limestone. 

Some  foreign  localities  of  the  mineral  are  above  indicated.  In  the  following  those  of 
.verncrite  and  ekebergite  are  not  yet  distinguished.  In  Vermont^  at  Marlboro',  massive, 
[n  Mass.,  at  Bolton  and  Boxborough,  in  crystals,  sometimes  large ;  at  Chelmsford ;  Little- 
;on;  Chester;  Carlisle;  Westtield,  massive;  at  Parsonsfield  and  Raymond,  near  Dr.  Swett's  house, 
crystals,  with  yellow  garnet.  In  Conn.,  at  Monroe,  white  and  nearly  fibrous ;  a  stone  quarry  at 
Paugatuck,  Stonington,  massive.  In  N.  York,  at  Two  Ponds  in  Orange  Co.,  reddish-whito 
jrystals  with  pyroxene,  sphene,  and  zircon,  one  crystal  10  in.  long  and  5  in  diameter;  at  Fall  Hill, 
Monroe,  of  white  and  bluish  colors,  massive,  with  lamellar  pyroxene ;  in  Warwick  of  the  same 
jounty,  near  Amity,  milk-white  crystals  with  pyroxene,  sphene,  and  graphite ;  5  m.  S.  of  War- 
jvick,  and  2  m.  N.  of  Edenville,  near  G-reenwooJ  Furnace  (planes  1,  /,  2-2,  z-i),  are  other  good 
ocalities  ;  in  Essex  Co.,  perfect  crystals  and  massive,  nearly  fibrous,  white  and  groonish-whito, 
ibundant  near  Kirby's  graphite  mine,  4  m.  N.  P].  of  Alexandria,  in  Ticonderoga,  associated  with 
3  pyroxene ;  at  Crown  Point ;  in  Lewis  Co.,  in  fine  crystals,  white,  bluish,  and  dark  gray,  present- 
ng  the  play  of  light  not  unusual  with  this  variety;  edges  of  the  crystals  often  rounded.  In  A'. 
Tersty,  at  Franklin  and  Newton,  and  3  m.  W.  of  Attleboro',  crystaUized,  in  limestone.  In  Canada, 
t  G.  Calumet  Id.,  massive  Ulac-colored ;  at  Hunterstown,  in  large  crystals,  with  sphene ;  at 
jrreuville,  with  pyroxene. 

Pisani  has  analyzed  a  scapolite  from  Brakke,  Norway,  which  gives  a  composition  between  that 
)f  paranthite  and  wernerite.    He  obtained  (C.  R.,  Iv.  45u) : 

Si  48-78     ^132-65      3Pe  0-87      lig  MS     Oa  13-32      Na  2-59      fi:  0-63      It  1-30=  101-29. 

[t  had  been  called  Esmarkite. 

One  of  the  minerals  called  saussurite  by  Boulanger,  stated  to  come  from  Mt.  Gen^vre  gave 
aim  G.  =  2-65,  and  the  composition  Si  44-0,  Al  30-4,  Mg  2-5,  Oa  15-5,  Xa  7-5  (Ann.  d.  M.,  IIL 
nil.  159).   It  is  stated  to  be  greenish- white  and  compact,  and  to  occur  associated  with  a  grocm.str 
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brown  smaragdite.  In  low  specific  gravity  it  is  near  scapolite.  But  we  may  suspect  that  there  isl 
Bome  mistake  about  the  specific  gravity,  in  which  case  it  may  be  zoisite  (see  p.  290)  lilce  othei 
Baussurite  of  the  Alps.     It  agrees  rather  nearly  with  the  latter  in  composition. 

Canaanite,  a  grayish-white  or  bluish  white  rock  occurring  with  dolomite  in  Canaan,  Conn.,' 
and  referred  to  massive  scapolite  by  some  authors,  is  massive  whitish  pyroxene,  a  mineral  com^ 
mou  in  crystals  in  the  dolomite  of  the  region. 

A  so-called  glaucoliie  from  the  L.  Baikal  region,  analyzed  by  Bergemann  (Pogg.,  ix,  267)  and' 
Givartovski  (Buh.  Soc.  Nat.  Moscow,  1848,  548)  differs  from  the  true  glaucolite  in  being  difficultly, 
fusible  (as  much  so  as  orthoclase),  and  also  in  composition,  these  analysts  obtaining : 


Si 

^1 

3Pe 

Mn 

Mg 

Oa 

Na 

K 

H 

1. 

2. 

50-58 
50-49 

27-60 

28-12 

0-10 
0-44 

0-85 
0-59 

3-73 

2-68 

10-26 
11-31 

2-96 
3-10 

1-26 
1-00 

1-73  =  99-07  Bergemann. 
l-78=99-51  Givartovski. 

11. 


It  was  massive,  of  a  greenish-blue  color,  with  G.=2-721,  Berg.;  2*65,  Giv.  It  has  been  supposed: 
to  be  a  feldspar. 

Alt. — As  the  altered  scapolites  that  have  been  derived  from  ekebergite  or  paranthite  have  notl 
been  distinguished  from  those  derived  from  wernerite,  the  following  observations  are  made  to: 
include  all: 

In  the  alteration  of  the  scapolites,  one  or  more  of  the  following  changes  occur,  as  illustrated  in  i 
the  following  analyses  of  different  kinds : 

1 .  The  hydration  of  the  mineral. 

2.  The  loss  of  part  or  all  of  the  protoxyd  bases,  often  effected  largely  through  the  action  of  ' 
carbonated  waters  carrying  off  the  lime  as  carbonate. 

3.  The  substitution  of  potash  for  the  soda  or  lime,  due  to  the  action  of  the  carbonates  in  solu- 
tion in  percolating  waters. 

4.  The  increase  in  the  amount  of  soda,  probably  by  the  action  of  carbonate  of  soda  or  chlorid  of 
sodium  in  solution. 

5.  The  introduction  of  oxyd  of  iron,  through  salts  of  lime  (organic,  bicarbonate,   etc.)  -jn 
solution. 

6.  The  substitution  of  magnesia  for  other  protoxyd  bases. 

7.  The  loss  of  silica  as  well  as  protoxyd  bases. 
By  the  substitution  of  potash,  the  mineral  passes  either  to  the  state  of  pinite  (anal.  8  to  1 5)j 

or  to  that  of  a  potash  mica  (anaL  1 5,  1 6).  By  the  acquisition  of  iron  (anal.  17,  18)  it  passes  in  some 
cases  to  epidote  (anal.  19).  By  the  introduction  of  magnesia,  it  may  pass  to  steatite;  or  of  magne- 
sia and  potash,  to  a  magnesia  mica  (anal.  20).  By  a  loss  of  bases,  the  proportion  of  silica  left 
increases  (anal.  4,  5,  6,  21,  22,  23);  and  by  a  loss  of  silica  also  (which  may  become  opal  in  its 
separation),  the  mineral  passes  to  a  kaolin-Vike  compound,  a  common  result  of  its  alteration  (anal. 
24).  Moreover,  silica  may  remain,  and  the  altered  crystal  become  by  additions  a  siliceous  pseudo- 
morph,  as  occurs  at  Pargas. 

Analyses:  I.  Hydrous.     1,  Weibye  and  Berlin  (Pogg.,  Ixxix.  3C2). 

II.  Containing  carbonate  of  lime.    2-6,  Hermann  (J.  pr.  Ch.,  xxxiv.  177);  7,  Brewer  (This  Min., 
1850,  680) ;  7a,  same,  with  the  C  removed. 

III.  Potassic  and  often  also  carbonated.  8,  v.  Kath  (Pogg.,  xc.  288);  8a,  same,  with  the  C  i! 
removed;  9,  T.  S.  Hunt  (Rep.  G.  Can.,  1852-53,  168,  1863,  474);  10,  StadtmiiUer  (Am.  J.  Sci.,  II.  ' 
viii.  394);  11,  T.  S.  Hunt  (ib.,  lO;^);  12,  Crossley  (This  Min.,  1850,  680);  13,  J.  D.  Whitney  (Am. 
J.  Sci.,  II.  xvi.  207);  14,  T.  S.  Hunt  (Rep.  G.  Can.,  1858,  1868);  15,  Bischof  (Ch.  GeoL,  ii.  1483) ; 
16-19,  V.  Rath  (1.  c);  20,  Bischof  (1.  c.) ;  21,  John  (Bend.  Min.,  ii.  94,  1832);  22,  Berzelius  (Afh. 
L  Fys,,  ii.  202) ;  23,  Hartwall  &  Hedberg  (Jahresb.,  iv.  155) ;  24,  Suckow  (Verwitt.  Min.,  138 
1848) : 


gi       ':M  ^e    fe    Ifln  lilg    Ca  Na      K       £[ 

I.    I.  ATenda\,Ather.    38-00  24-10     4*82  0-78  2-80  22*64  6-95  =  100-09  B. 

II.    2.  S'dianka,  Strog.  43*35  30*52    0-95   — -  21-59  3-74 =100-15  H. 

3.  Diana,  gray         47-9i  30-02    2-60 0-26  14-41  2-20    0-73    0-31  =  98-47  H. 

4.  Bolton,  wMe  cr.  56-04  23-92    1-14   0*14  0*20     9-28  8-66    1-27     =100-65  H. 

5.  "     rdh.  mass.  61-GS  29-30    1-16    0-15  0-78  13-51  1-46    0*94    0-82  =  99-8()  H. 

6.  Grulsp,  w.  mass.  53-75  28*06    0-34   0-26  9-24  7*00    0*55    0-67  =  99*87  H. 

7.  FrankHn,^w/i.  (1)47-35  28-77     1*72 2*02  12*00  tr,      1-80,     C     4-72  = 

98-38  B 

la.        "  49-71  80-21 1*81    2*12  1220 1*89  =  98-34  B. 

m.    8.  Bolton,  yellow      49*99  23*00    1-64    1-73     3-35  0*35    7*09    4*23,  Oa  C  7*80= 

99-19  R, 

8a.       "  52-20  24-03    171 1*80     8-06  0-37    7-40    4-43=100-99  R. 
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com 


Si      3^1       3P 


9. 
10. 
11. 
12. 
13. 
14. 
15. 

IV.  16. 
17. 
18. 
19. 

V.  20. 
21. 

VI.  22. 

23. 

VTI.  24. 


Perth                   46-30  26 

Diana                   45*79  30 

Algerite                49-82  24 

"                     49-96  24' 

"                      52-09  18' 

Wilsoniie        (|)  47-60  31 

Arendal,  ifjca     [65-82]b27- 

"            "         44-49  24' 

"      &n■c^--rec^  59-74  16' 

"      Hack        29-52  15 

"      Epidote   37 

Pargas,  Mica      46 

Gabbroniie  54 


92  19 
75  26- 


77  1914 
21  15-55 
15 
00  24-00 
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=  98-99  ITunt. 
=  100-27  8tadtm. 

Ca  0  3-94  =  9'.»-45  II. 

Ca  0  4  21  =  100-21  0. 
0:i04-41,CVP8-12W 
=  99-55  Ilimt. 
=  100  Bisch. 

OaO  11-11=99-11  R. 
=  l()t>-57  Rath. 

Oa  0  4-62=98-45  JL 
=  98-74  Rath. 
=  95-77  Bischof. 
=  100  John. 


Sjosa,  brick-red 
Petteby,  Parg. 
Malsjo,  Kaolin 


61-50 
51-34 
53-32 


25-35  1-50 
32-27  1-91 
44-65     


0-75 


3-00 
9-33 
1-17 


5-00 


5-12 


^[n  1-50  =  99  Bcrz. 
1-00=100-97  II.  &  II, 
=99-11  Suckow. 


•  With  a  little  Fe'^  O' 


Probably  too  high. 


The  following  are  the  characters  of  different  altered  scapolites,  including  those  of  which  analy. 
ses  are  above  given  : 

Atheriastite  Weibtje  (Pogg.,  Ixxix.  302,  1850).     Anal.  1.  Like  scapohto  in  form;  color  greeu- 
ish  ;  opaque.     From  Arendal,  with  black  garnet  and  keilhauite. 


Stroganovite  fferm.  (J.  pr.  Ch.,  xxxiv.  178,  1845)  (Anal.  2).  ITas  theforra  of  scapoUto(Koksch. 
Min.  Rnssl.,  iii.  95).  Color  yellowish  to  light  oil-green ;  lustre  greasy;  trausluceut;  II.  =  55,  G.= 
2-79.  B.B.  fuses  easily  with  intumescence.  From  the  Sliidianka  in  Dauria.  The  analysis  af- 
forded 6-4'p.  c.  of  carbonic  acid,  which  is  above  removed;^  tliis  corresponds  to  11-4  p.  c.  of  Oa  0. 

Anal.  3.  Large  gray  crystals,  containing  9-23  p.  c.  of  Oa  (J;  G.  =  2-74.  In  the  anal,  as  above 
given,  4-06  of  0  is  removed.     Occurs  at  Diana,  N.  Y.,  with  spheno  in  calcito. 

Annl.  4.  White  crystals  with  calcite,  from  Bolton;  G.=:2-66.  In  the  anal,  as  above  given,  2-5 
p.  c.  of  0  is  removed.  Anal.  5,  reddish  massive,  from  B9lton ;  G.  =  2-70.  Anal.  S,  massive,  yel- 
lowish ;  H.=4-5  ;  G.  =  2-787.     Contains  7-80  p.  c.  of  Oa  0.     From  Bolton. 

Anal.  rt.  Whitish  massive,  from  Gulsjo;  contains  3-41  Oa  0 ;  G.  =  2-69.  In  the  anal,  above,  1'5 
p.  c.  of  0  removed. 

Anal.  7.  Greenish  or  yellovrtsh-green,  cleavable,  and  partly  in  crystals,  from  Franklin,  N.  J., 
having  H.  =  3-5,  G,  =  2-78,  with  subresinous  lustre ;  B.B.  very  fusible.  Contains  10-72  p.  c.  of  Oai.. 

Anal.  9,  Greenish-gray,  waxy  in  lustre  to  pearly,  subtranslucent,  with  II.  =  5-5,  G.  =  2-640-  - 
2-667  ;  from  Perth  in  Canada.     Contains  considerable  magnesia  as  well  as  potash. 

Anal.  10.  In  grayish  crystals,  from  Diana,  associated  with  sphene.  (Not  from  Bolton,  as  an- 
nounced ;  the  specimen  shows  by  its  character  and  the  associated  minerals  that  it  is  unquestion- 
ably from  Diana.) 


Algerite  Hunt  (Am.  J.  Sci..  II.  viii.  103,  1849)  (anal.  11  —  13)  occurs  in  slender  square  prisms, 
sometimes  2  or  3  in.  long,  imbedded  in  calcite.  Yellowish  to  gray  and  usually  dull.  Brittle.  II. 
=  3  —  8-5;  some  crystals  more  altered,  2-o.  G.  =  2-697  — 2-71-2,  Hunt;  2-78,  Crossley.  From 
Franklin,  Sussex  Co.,  N.  J.  The  varying  results  of  analyses,  and  the  presence  of  carbonate  of 
lime,  of  maguesia,  and  the  relations  to  known  examples  of  altered  scapolite,  coulirra  the  view 
derived  from  the  form  and  appearances,  that  algerite  is  an  altered  scapolito,  and  related  to 
pmite. 

WiLSONiTE  Hunt  (Logan's  Rep.  Can.,  1853  and  1863,  Am.  J.  Sci.,  IL  xix.  428)  (anal.  14)  is  a  mas- 
sive mineral  from  Bathurst,  Canada,  affording:  square  prisms  by  cleavage,  and  having  H. 
=  3-5,  G.  =  2-765— 2776,  lustre  vitreous,  a  httle  pearly  on  cleavage  surfaces;  color  reddish-whito, 
rose-red,  and  peach-blossom  red.  According  to  Chapman  (Am.  J.  Sci.,  II.  xx.  2ti9),  its  crystaUiza- 
tion  and  other  characters  are  essentially  those  of  scapolite.  It  is  associated  with  apatite,  calcito, 
and  pyroxene.  The  oblique  basal  cleavage,  mentioned  by  Hunt,  is,  as  stated  in  the  Last  edition 
of  this  work,  p.  503,  only  a  fracture.  Hunt  in  Rep.  G.  Can.  1863  makes  it  a  variety  of  giescokito. 
Occurs  also  in  northern  N.  York.     See  further  under  Pivite,  p.  479. 

Ihrenite  of  Emmons  (Rep.  G.  N.  Y.,  1 837,  152)  has  the  form  of  scapolite,  with  H.  =2 ;  G.  =  2-r>3  ; 
luistre  a  httle  pearly;  color  yellowish-white  or  greenish ;  and  is  from  a  small  vein  in  limestone  at 
Antwerp,  N.  Y.  It  has  not  been  analyzed,  but  is  probably  near  algerite  or  wilsouite.  Tho 
Pmitartigen  (pinite-like)  Scapolii  of  Schumacher  (Verz.,  98,  1801),  from  Arendal,  is  probably  simi 
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lar  to  the  algerite  and  other  pinite  pseiTdomorphs.  It  is  described  as  occurring  in  crystals  anci 
massive,  of  a  white,  greenish,  and  other  shades,  and  as  B.B.  fusing  easily.  His  Talkariiger  ScapO'^ 
lit,  from  Arendal,  appears  to  have  been  a  steatitic  pseudomorph,  it  being  B.B.  infusible. 

Mica  from  Arendal,  Norway  {Micarelle  of  Abildgaard).  Anal.  15,  16.  The  mica  occurs  im.( 
bedded  in  quartz,  and  has,  according  to  v.  Rath  (1.  c),  the  form  of  8-sided  crystals  of  scapolitOyi 
6  in.  long.  The  crystals  are  covered  with  mica  externally,  and  within  consist  throughout  of  an 
aggregation  of  the  same  mica.  The  mica  is  greenish-white,  translucent.  H.  =  2  — 3.  G.  =  2'833i 
Oxygen  ratio  (from  v.  Rath)  1:5-6:  10'5 ;  perhaps  1:6:  10|,  giving  1  :  14-  for  the  oxygen  ofi 
the  bases  and  silica.  The  change  from  scapolite  has  consisted  in  the  removal  of  lime,  addition  of 
3Fe,  and  substitution  of  potash  for  soda. 

Mica  from  Fargas,  anal.  20,  is  a  magnesia  mica. 

The  red  scapolite  of  Arendal  (anal.  17)  has  H.  =5;  Gr.— -2*852.  Brownish  or  brick-red.  Dif-i 
ficultly  fusible.  Oxygen  ratio  1:2-4:  7*5.  In  the  change,  ffe,  magnesia,  and  potash  have  beeni 
introduced. 

The  black  scapolite  of  Arendal  (anal.  18)  is  altered  by  a  large  addition  of  magnesia  and  ironi 
Color  graj-ish-black;  streak  grayish- white.  Rather  soft.  G.  =  2*837.  No  cleavage.  B.B.  edges- 
rounded  with  difficulty.     0.  ratio  1  :  2'1  :  2*5  :  1*6,  unless  part  of  the  iron  is  sesquioxyd. 

The  epidote  pseudomorph  of  the  same  locality  (anal.  19)  gives  the  oxygen  ratio  of  epidotei 
1:2:3.  The  crystals  occur  imbedded  in  uralite.  Forchhammer  has  described  other  epidote 
pseudomorphs  after  scapolite  from  Arendal,  which  are  albite  externally  and  epidote  within. 

GTabbronite  of  Schumacher  (Yerzeichn.,  1801)  is  referred  here  by  Ssemann,  who  observes  that 
there  are,  in  the  Ecole  des  Mines  at  Paris,  crystals  of  it  of  the  form  of  scapohte  (This  Min.,  506, 
1854).  Schumacher  describes  it  as  bluish-gray,  inclining  to  leek-green ;  also  grayish  mountain 
green;  lustre  feeble;  fracture  smooth  hke  that  of  flint;  G-.=:2-947  ;  having  some  resemblance  to 
gabbro.  The  bluish-gray  variety  from  the  Kenlig  mine  near  Arendal,  with  black  hornblende 
and  calcite,  and  the  other  from  Fredericksvarn,  Norway,  in  syenite. 

The  kaolin  from  Malsjo,  anal.  24,  is  a  reddish-yellow  clay-like  mass,  retaining  something  of  the 
crystalline  form  of  scapolite ;  G.=:2'l.  The  composition  corresponds  to  1  of  alumina  to  2  of  sihca. 
For  another  kaolin  see  under  Ekebeegite  (Passauite). 

SteaUiic  pseudomorphs  occur  at  Newton,  N.  J.,  and  Arendal  iu  Norway.     A  siliceous  scapolite  P 
of  Pargas,  of  a  gray  color,  in  limestone,  contains   9-2'71  p.  c.  of  silica.     J.Z6z7e  is  announced  by ' 
Tschermak  as  occurring  pseudomorphous  after  scapolite. 

Pseudo- Scapolite  of  N.  Nordenskiold  (Bidrag  Finl.  Min.,  66,  1820)  is  wernerite  altered  to  pyrox- 
ene. The  crystals  are  large  and  contain  crystals  of  pyroxene,  which  are  most  abundant  toward 
the  exterior ;  from  Simonsby,  near  Pargas. 


300.  EKEBERGITE.  Scapolite  (fr.  Arendal)  pt.  Wernerite  (fr.  Arendal)  pt.  [Syn.  under  i 
Werneeite.]  Sodait  (fr.  Hesselkulla)  Ekeberg,  Afh.,  ii.  153,  1807.  Natrohte  of  Hesselkullaa 
Wollaston.  Ekebergite  Berz.,  Arsb.,  1824,  168.  Ekebergit,  Porzellanspath  (fr.  Passau)  J!  iV.'. 
Fuchs,  Denkschr.  Ak,  Munchen,  vil.  65,  1818,  Tasch.  Min.,  xvii.  94,  1823.  Porzellanit  v.  Koo.,  \ 
Taf.,  52,  1853.     Passauit  Naumann,  Min.,  305,  1855. 

Tetragonal.  Like  wernerite  in  form  and  cleavage.  Also  compact,  or 
finely  columnar  massive. 

H.  =  5'5— 6.     G.  =  2'74.     Lustre  vitreous,  somewhat   pearly  or  greasy., 
Color  white,  gray,  greenish-white,  bluish,  reddish.     Transparent  to  sub- 
translucent. 

f 
Comp.— 0.  ratio  for  R,  Jj,  ,Si=l  :  2  :  4-5;   formula  (i(Ca,  ]Sra)+|^l)'Si'+3Si;  or  else  with  i 
half  the  excess  of  silica  (or  l^  Si)  basic;   =,  if  Ca  :  ]Sra=3  :  1,  Silica  51*7,  alumina  26'3,  lime  16'1, 
soda  5-9  =  100;  if  Ca  :  Na=2  :  1,  Silica  51-7,  alumina  26-3,  lime  14-2,  soda  79=  100. 

Analyses:  1,  Hermann  (J.  pr.  Ch.,  xxxiv.  177);  2,  Wolft' (Inaug.  Diss.,  Berlin,  1843,  Ramm. 
Min.  Ch.,  719);  3,  Hartwall  (Berz.  Jahresb.,  iv.  155);  4,  Wolff  (1.  c);  5,  v.  Rath  (Pogg.,  xc.  82, 
288);  6,  Wolff  (1.  c);  7,  Damour  (L'Institut.,  1862,  21);  8.  v.  Rath  (1.  c);  9,  Fuchs  (1.  c);  10,  r 
Kobell  (J.  pr.  Ch.,  i.  89);  11,  Schafhiiutl  (Ann.  Ch.  Pharm.,  xlvi.  340): 

Si        ^1       J'e      ISLg       Oa       Na       K        fi 

1.  HessellkuUa  5102     26-86     2*73     0*37     13-29     4*64    082      ,  Mn  0-26=100  H. 

2.  "         gyh.-gn.  4926     26-40     0-54     1444    614    065     0-69=98-i2  Wolflf. 
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§i        Xl         3Pe      Sig       Oi 


Na       S 


fi 


Pargas  49*42 

Malsjo,  pinky  mass,  49-88 

Arendal,  ywh.-w. 


Gouverneur 

Passau,  Passauite 
it  (( 


50-04 
50-91 
60-30 
62-25 
49-30 
50-29 


25-41 
27-02 
25-68 
2581 
25-08 
23-97 
27-90 
27-37 


1-40 
0-21 

0-75 


0-68 
0-85 
1-06 
0-58 


0-78 


15-59 
12-71 
12-64 
13-34 
14-08 
9-86 
14-42 
13-53 


6-05 
7-59 
5-89 
7-09 
5-98 
8-70 
5-46 
5-92 


0-87 
1-54 
085 
1-01 
1-73 

0-17 


49-20     27-30 


—     15-48     4-53     1-23 


1-46  =  100  UartwalL 
0-77  =99-90»  Wolff. 
2-50  =  99-35  Rath. 
0-41  =  99-74  Wolff. 
3-25  =  99-70  Damour. 
1-20  =  98-49  Rath. 
0-90  =  97-98  Fuchg. 

=97-30  Kobell. 

1-20,  CI  0-92  =  99-65  S. 


ima 


Ih 


\ 


wi 


a 


ifi, 


ffilU 


•  1-85  p.  c.  of  carbonate  of  lime  removed. 


AnaLl,  G.=2-80;  2,  G.  =  2-735;  4,  G.  =  2-623;  5,  G.  =  2-658;  6,  G.  =  2-712;  8,  G.  =  2-633;  9,  G. 
=2-64. 

The  passauite  (Porcellanspath)  has  the  0.  ratio,  in  anal  1,  1:2-4:  4*8 ;  in  2,  1  :  2-4  :  49  ;  in  3, 

;  2-2  :  4-6.  But  a  slight  change  in  the  bases  would  make  the  last  1:2:4-5;  and  it  is  probable 
hat  the  mineral  is  an  altered  ekebergite.  Fuchs  made  the  prisms  probably  about  9-2  "^  and  bo 
Iso  did  Schaf  hautl.  But  Descloizeaux  has  found  that  it  has  but  one  optical  axis— a  negative 
ne — and  this  decides  it  to  be  tetragonal  in  crystallization.  Its  colors  are  white  to  yellowish, 
luish,  and  grayish- white.     The  crystals  are  coarse,  and  irregularly  grouped  or  single. 

Pyr.,  etc. — In  the  closed  tube  yield  a  small  amount  of  water.  B.B.  whitens  and  fuses  with 
atumescence  to  a  blebby  glass.     Imperfectly  decomposed  by  nuiriatic  acid. 

Obs. — From  Hessellkulla  and  Malsjo  in  Sweden ;  Arendal  in  Norway ;  Pargas  in  Finland,  in 
mestone;  Gouverneur,  St.  Lawrence  Co.,  N.  Y.,  in  limestone,  with  apatite  and  sphene,  in  short 
hick  crystals  sometimes  several  inches  in  diameter. 

The  passauite  is  from  Appenzell,  near  Passau,  in  Bavaria. 

Alt. — The  passauite  is  the  source,  by  its  alteration,  of  a  large  bed  of  porcelain  earth  or  kao 
n.  ..Part  of  the  kaolin  has  the  prismatic  form  of  the  passauite.  Fuchs  found  in  one  of  his  analy- 
es  Si  45-06,  Al  32-(iO,  Fe  0-90,  Ca  0-74,  H  18-0(),  undecomposed  mineral  2-96  =  9y-6G;  in  an- 
ther Si  43-65,  ^1  35-93,  J?e  1-00,  Ca  0  83,  H  18-50=99-91.  Opal  occurs  iu  the  kaolin  as  one 
esult  of  the  alteration. 

Paralogite  iV.  Nordensk.  (Bull.  Soc.  Nat.  Moscow,  xxx.  221,  1857).  Has  the  form  and  angles 
f  scapolite  (Koksch.  Min.  Russl.,  iii.  187),  and  is  probably  altered  ekebergite.  Colors  wiiite, 
•luish,  reddish-blue;  G.  =  2-665.  The  crystals,  after  action  of  acids,  are  full  of  worm-like  holes, 
wing  to  the  separation  of  the  carbonate  of  hrae  present.  Aualj^sis  atlbrdod  Si  44-95,  Al  26-89 
in  ir.,  Mg  1-01,  Ca  14  44  [Na  10-86],  ign.  1-85  =  100.  No  potash  was  found.  B.B.  easily  fusi- 
»le.  Tlic"0.  ratio  for  K,  K,  Si  is  1  :  3  :  6  ;  but  supposing  a  loss  of  part  of  the  bases,  it  may  have 
leen  originally  a  true  ekebergite.  From  the  lazulite  locality  near  Bucharei  in  Siberia,  in  the 
Baikal  region. 


301.  MIZZONITE.     ScaccU,  Pogg.,  Ergilnz.,  iiu  478,  1852. 


Tetragonal.    Closely  resembles  meioi 
0,  /,  i-i,  i-2, 1.     0  A  l-t=:156°  6' ;  a= 


meionite  in  its  crystals.    Observed  planes  : 


5cacclii ;  135^  58',  Kokscliarof. 
>mall.     Unknown  massive. 


04430  :  1  A  1  =  135°  56'  and  01°  S' 
Cleavage  as  m  meionite.     Crystals  quite 


H.  =  5-5  — 6.     G.  =  2-623,  v.  Eatb.     Lustre  vitreous.     Colorless  to  white. 
Transparent  to  translucent. 

1  :2  :5i;  or,  for  bases  and  silica,  =  l  :  U;  .formula,  (J(("'a,  S'a) 
half  the  excess  of  siHca  basic;   =,  if  Ca:  Na=l  :  1,  Silica  55-2. 


Comp. — 0.  ratio  for  R,  IJ,  Si: 

+-§AlfSi'4-2iSi;  or  else  with  half 

dumina  24-0,  lime  9-9,  soda  10-9  =  100.   The  analyses  agree  about  as  well  with  the  0.  ratio  1  :  2  :  5J 

Analysis :  v.  Rath  (Pogg.,  cix.  254) 


Si  54-70         Al  23-80         Mg  0-22         Ca  877         Na  9-83         K  2-14,  ign.  0-13  =  99  59. 

Pyr.,  etc.— B.B.  fuses  easily,  but  with  less  intumescence  than  meionite.     Not  adcd  upon  by 
Quriatic  acid.  ,  . 

Obs.— Occurs  on  Somma,  like  the  meionite  but  is  as.sociatcd  with  feldspar  nistont  ofcaiato 
Named  from  ,u.^w^,  greater,  the  axis  of  the  prism  being  a  little  longer  than  m  meioujto 
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302.  DIPYRE.  Schorl  blancMtre  de  Mauleon  (Pyrenees)  (discov'd  by  Gillet-Laumont  in  1 18&i 
Leucolite,  Delameth.,  Sciagr.,  i.  289,  ii.  401,  1792.  Dipyre  K,  Tr.,iii.  1801.  Schmelzstein  Werri} 
Steff.  Orykt.,  i.  411,  1811.  Couseranite  Charpentier,  Ann.  Ch.  Phys.,  xxxix.  280,  1828.  Cou 
zeranite.     Prehnitoid  Blomsirand,  (Efv.  Ak,  Stockh.,  1854,  297. 

Tetrao-onal.  Form  and  cleavage  same  as  for  wernerite  and  meionito. 
Crj^stals  small  or  large,  single  or  grouped.     Sometimes  columnar. 

H. =5—5*5.     G.= 2*64:6.     Lustre  vitreous  to  somewhat  pearly.     Color«P 
less,  whitish,  yellowish,  greenish,  and  sometimes  reddish ;  opaque  white  J 
Transparent  to  subtranslucent.  i 

Dipyre  occurs  in  rather  coarse  crystals,  often  large  or  stout,  and  rarely  columnar,  in  metamor 
phic  rocks,  while  mariaUie  is  found  only  in  very  small  colorless  or  white  crystals,  in  igneous  rocks, 
and  contains  more  alkali.     Prehnitoid  is  similar  to  dipyre. 

Comp.— 0.  ratio  for  R,  ^,  Si=ii  1 :  2  :  6 ;  formula  (i(i  Ca+i  Na)«+f  ^1)^  Si^+  6  Si=,  if  Oa  :  Na 
=  1:1,  Silica  58*3,  alumina  22-6,  lime  9*1,  soda  lO-Q. 

Analyses:  1,  Vauquelin  (Haiiy's  Tr.,  iii.  1801);  2,  Delesse  (0.  R,  xviii.  994,  1844);  3,  Damour 
(LTnstitut,  16,  1862);  4,  Pisani  (Descl.  Mm.,  i.  227);  5,  Blomstrand  ((Efv.  Ak.  Stockh.,  1854): 

Si      ^1       ]Sln    ]yig     Ca    Na    K      H 

\.  Dipyre  60       24 10  4  2=100  Yauq. 

2.  "      Libarens  55-5     24-8 9-0  9*4    0-7    =99*4  Delesse. 

3.  "       Pouzac  56-22  23-05 9-44  7-68  090  2'41  =99-70  Damour. 

4.  "      Libarens  56-69  22-68  039  0*49     6-85  8*65  0*78  4-55  =  101-08  Pisani. 

5.  Prehnitoid  56-00  22-45  0-18  0-36     7-79  10-07  0*46  1-04,  Fe  l-01  =  99-36  BL 

Pyr.,  etc. — B.B.  fuses  with  intumescence  to  a  white  blebby  glass.  Some  specimens  are  phos- 
phorescent when  heated.     Imperfectly  decomposed  by  acids. 

Obs. — From  the  region  of  the  Hautes-Pyrenees,  in  granular  limestone ;  at  Pouzac,  near  Bag- 
neres-de-Bigorre,  with  a  white  uniaxial  mica ;  near  Libarens,  about  a  mile  and  a  half  from  Mauleon, 
with  mica  or  talc ;  at  the  baths  of  Aulus  in  the  Dept.  of  Ariege ;  in  a  black  schist  on  the  right 
bank  of  the  Les,  near  Luzenac,  Ariege;  in  the  vicinity  of  Loutrin,  near  Angoumer,  in  blocks  of 
granular  limestone,  with  pyrite,  sphcne.  The  prehnitoid  is  from  a  locality  between  Kongsberg 
and  Solberg  in  Sweden,  with  coarsc4y  crystallized  hornblende ;  its  hardness  is  stated  by  Blom- 
strand to  be  7,  and  G.  =  2-50. 

The  name  dipyre,  from  Ji?,  twice,  and  ttvo,  fire,  alludes  to  the  two  effects  of  heat, /ws/on  andphos- 
phorescence.     Prehnitoid  refers  to  a  resemblance  to  prehnite. 

Alt. — Dipyre  undergoes  very  easy  alteration,  much  easier  than  wernerite,  and  this  it  probably 
owes  to  the  large  percentage  of  soda.  At  all  the  localities  the  mineral  occurs  to  a  large  extent  in 
a  crumbling  state.     Some  of  it  appears  to  be  changed  to  a  kind  of  greenish  leuchtenbergite. 

Couseranite  appears  to  be  the  same  mineral  in  an  altered  form.  It  occurs  in  the  same  region, 
and  the  dipyre  may  be  seen  passing  into  couseranite.  *  Its  square  prisms  are  usually  rough  or 
rounded  exteriorly,  and  bluish-black  or  grayish-black  to  deep  black  in  color,  but  sometimes  whit- 
ish and  blackish  on  the  same  specimen.  It  is  often  soft  and  fragile.  Charpentier's  mineral  came 
from  the  department  of  Ariege  (formerly  Couserans).  Analyses :  1,  Dufrenoy  (Ann.  d.  M.,  II. 
iv.  327);  2,  Pisani  (Descl  Min.,  i.  234): 

Pe  Mff  Ca  iN'a  K  ti 

=98-55  Dufr. 


Si 

XI 

1. 

2. 

52-37 
58-33 

24-02 
2U-20 

Mg 

Ca 

:N-a 

K 

1-40 

11-85 

3-96 

5-52 

7-20 

0-99 

0-76 

8-82 

1-90         7-20  0-99         0-76         8-82  2  35  =  lu0-55  Pisani. 

Pisani's  analysis  was  made  on  large  square  prisms  from  Pouzac.  It  has  the  composition  of 
agalmatolite.     Both  of  the  analyses  indicate  the  alteration  by  the  amount  of  potash  present. 

Other  locahties  are  near  Bagneres-de-Bigorre ;  at  Sentenac  near  Seix,  Ariege,  in  hard  lime* 
Btone.     An  orthoclase  of  the  region  has  sometimes  been  mistaken  for  couseranite. 

303.  MARIALITE.    v.  Rath,  ZS.  G.,  xviii.  635,  1866.     [Not  MariaHte  of  Ryllo.] 

Tetragonal.     Closely  resembles  meionite  in  its  crystals.     Form  like  £ 


UNI8ILICATE8. 


00  7 


and   3-3   arc 


wan  tin  jr. 


1  Al  =  13G°  0', 
Lustre 


288,  except  that  0  is   present, 
nearly. 

H.=:5-5  — 6.     G.=2'626;    but,  allowing   for  impurity,  2*530. 
vitreous.     Colorless,  or  white.     Transparent  to  transhiceiit. 

Oomp.— O.  ratio  for  II,  B,  Si=l  :  2  :  6,  like  dipyre;  but  having  the  alkalies  and  lime  in  the 
ratio  2  :  1  instead  of  1  :  1.  Formula  (^  (^  Si+^  Na)*+tl  ^1)'  ^i'  +  ^  Si^SUiea  58-.'i,  alumina  22  3, 
lime  b-o,  soda  13-4=:100.  Or  perhaps  latio  1:2:6^,  which  gives  silica  02-1,  alumina  202,  lim« 
6-5,  soda  12-2,  agreeing  better  with  the  analysis.  Analysis:  v.  Rath  (L  c);  \a  is  the  analysis 
with  Fe  removed  as  mixed  magnetite: 


Si  itl 

59-50         20-10 
62-72         21-82 

Pyr.,  etc. — Like  those  of  mizzonite. 

Obs. — From  a  volcanic  rock  called  piporno,  occurring  at  Pianura,  near  Naples. 


1. 

la. 


Pe 

Mg 

Oa 

]?fa 

K 

4-45 

0-29 

4-39 

8-90 

l-09=99-32 

0-31 

4-63 

9-37 

1-15  =  100. 

cki 


oui 


1304.  NEPHIjLJTfi.  Sechsseitige  weisse  durchsichtige  Schorlsauler  mit  oder  ohne  Pyramide 
an  der  Spitze,  etc.  (fr.  Vesuvius  (Somma)),  J.  J.  Ferber,  Briefo  aus  Walschland,  1G6,  1773;  = 
Basaltes  crystallisatus  albuG  crystallis  prismaticis  v.  Born,  Llthoph.,  ii.  73,  1775;=:Sommito 
Delameih.,  T.  T.,  ii.  271,  l797;=:ISrepheline  K,  Tr.,  iii.  1801.  Pscudo-sommite,  Pscudo-nephe- 
line  (fr.  0.  di  Bove),  Fl.  Bellevue,  J.  de  Phys.,  Ii.  458,  1800;  id.,  var.  of  Sommite,  Delaineth.,  L  c. 
Nefeliua,  Cavolinite,  Davina,  3Io7ii.  &  Covelli,  Min.  Yesuv.,  1825. 

Fettstein  Wern.,  1808,  Klapr.  Beitr.,  v.  170, 1810,  Steffen's  Orykt.,  i.  472,  1811.  Elaeolith  (fr.  Nor- 
way) Klapr.,  Mag.  Ges.  Fr.  Berl.,  iii.  48,  1809,  Beitr.,  v.  176,  1810.  Pierre  grasse  K,  Tabl, 
65,  228,  1809.     Phonite  (fr.  Norway)  Descl.  Min.,  i.  289,  1863. 

Hexagonal.    0  A  1  =  135°  55' ;  a=0-S39.    Observed  planes  :   0  ;  prisms, 
/,  ^'-2,  i-| ;  pyramids,  f,  i,  f,  1,  2,  4,  6;  2-2,  4-2.      Usual  forms  six-sided 
'.[and  twelve-sided  prisms  with  plane  or  modified  summits.     Fig.  292,  sum- 
mit planes  of  a  crystal. 


)fi 


292 


0  A  2=117°  18' 
0  A  1=147  9 
0  Ai=154°  9' 
0  A  4=104  28 


/A  1  =  134  5 

/A  2=152  42 

1  A  1,  pyr.,  =  139  IT 

1  A  1,  bas.,  =  88  11 


I A  ^-2=150 

Cleavage:  /distinct,  6>  imperfect.     Also  massive, 
compact ;  also  thin  columnar. 

H.  =  5-5— 6.  G.=2-5— 2-65.  Lustre  vitreous- 
greasy;  a  little  opalescent  in  some  varieties. 
Colorless,  white,  or  yellowish  ;  also  when  inassive, 
dark  green,  greenish  or  bluish-gray,  brownish  and 
brick-red.  Transparent — opaque.  Fracture  subconchoidal. 
fraction  feeble ;  axis  negative. 


Vesuvius. 

Double   ro- 


1.  Glassy,  or  Sommite.  Usually  in  small  crystals  or  grains,  with  vitreous  lustre  first 
.^  ^.^  Mt.  Somma,  in  the  region  of  Vesuvius;  G.  =  2  5-^,  fr.  Vesuvius,  Scheercr;  2^b37,  ib., 
ith.  Davyne  is  nephclite  from  Vesuvius,  with  feeble  lustre,  containing,  accordmg  to  Kammoia- 
?,  12-14  p.  c.  of  carbonate  of  lime,  which  he  attributes  to  partial  alteration;  and   CavoUmU 


Var.— 

found  on 

Breith. 

berg 


is  of  the  same  locality;  it  has  a  silky  lustre  owing  to  longitudinal  rifts  within. 
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Kokscharof  found  the  angle  1  A  1  =  139*  17';  whence  /A  1  =  134°  5'  22",  and  a=0-838926 
(Min.  Russl.,  ii.  16o).      Breithaupt  made  /A  1  =  134°  5' ;  Haidinger  134'  3';  Scacchi  133^  57^. 

2.  Eloeolite.  In  large  coarse  crystals,  or  massive,  with  a  greasy  lustre.  G.= 2-597,  fr.  Miask, 
Breith. ;  2-65,  fr.  Arkansas,  Smith  &  Brush.  •  ;. 

Comp.— 0.  ratio  for  R,  fi,  §i=l  :  3  :  4i.  Formula  perhaps  (Na^  K'')2Si'+3  ^P  Si3+3  Si- 
(^  R3^l  ^1^2  gjs^i  sj^  Possibly  7  (i  fi'+f  ^If  Si'+2  (i  R'+f  ^tl)  Si',  making  it  a  combination 
of  a  unisilicate  and  a  bisilicate.  The  percentage  corresponding  to  either,  is,  if  Na  ;  K=5  :  1, 
Bihca  44*2,  alumina  33*7,  soda  16-9,  potash  5*2  =  100. 

Analyses:  1,  Arfvedson  (Jahresb.,  ii.  97);  2,  3,  4,  Scheerer  (Pogg.,^xlvi.  291,  xlix.  359);  5, 
Gmelin  (Neph.  im  Dolerit,  etc.,  Heidelberg,  1822);  6,  Heidepriem  (J.  pr.  t^h.,1.  500);  7,  Monticelli 
&  Covelli  (Prod.  Min.  Vesuv.,  375,  and  Pogg.,  xi.  47-0);  8,  9,  Rammelsberg  (Pogg.,  c\x.  579,  and 
Min.  Ch.,  652);  10,  11,  12,  Scheerer  (Pogg.,  xlvi.  291,  xUx.  359);  13,  14,  Bromeis  (Pogg.,  xlviil 
677);  15,  P.  V.  Pusirevsky  (Koksch.  Min.  Russl.,  iii.  78);  Smith  &  Brush  (Am.  J.  Sci.,  II.  xvi 
371);  17,  J.  P.  Kimball  (Am.  J.  Sci.,  II.  xxix.  65) ;  18,  D.  M.  Balch  (Proc.  Essex  Inst.,  iv.  5)  • 

/.  Nephelite.  Si         3tl        ^e      Ca        Na       K        fi 

1.  Vesuvius  44-11     33*73    20-46    

2.  "  44-03     33-28     0*65*    1-77     15*44     4*94 

3.  "  44*29     33*04     0-39''   1*82     14*93     4*72 

4.  Odenwald  43*70     32*31     1-07     0*84     15*83     5-60 

5.  "  48-36     33-49     I'oO     0-90     13*86     7*13 

6.  Lobau  43-50     32*33     1*42     3*55     14-13     5*03 

7.  Davyne  42-91     33-28     125     2*02      7*43 

8.  "  38-76     28-10    9*32     15*72     MO 

9.  "  36-81     28*66    10*33     15*85     1*21 

II.  ElceoUie. 

10.  Fredericksv'n,  gn.  45-31     32-63     0*45     0*33     15*95     5-45 

11.  Brevig,  bn.  44*59     32*14     0*86     0*28     15*67     6-10 

12.  Miask,  white  44*30     33-25     0*82     0-32     16*02     5-82 

13.  "         "  42*51     33*73    0*20     14*01     6-91 

14.  "         "  42-33     34-39    0*47      16*26     5*95 

15.  Marienskaja  44*94     30*29     0*72     1*15     21-80     1-48 

16.  Magnet  Cove,  Ark.  44*46     30-97     2*09     0-66     15*61     5*91 

17.  Salem,  Mass.  44*31     32*80      ir.      0*40     16-43     5-50 

18.  "         "  44*32     32*69    0*59     17*02     5-09 

*  With  Mn^  O'- 

In  the  last  analysis,  the  mineral,  previous  to  analysis,  had  been  dried  at  150°  C. ;  when  dried  at 
100  C,  it  afforded  1*31  p.  c.  of  water.  Traces  of  muriatic  acid,  and  also  of  sulphuric,  were  detect- 
ed by  Scheerer  and  Bromeis;  and  in  one  nepheline  from  Mt.  Somma  they  found  0*22  of  the  former 
and  0-10  of  the  latter.  Other  analyses:  of  E.  fr.  Norway,  Scheerer,  Pogg.,  cxix.,  145;  N.  fr. 
Meiches  in  the  Vogelsgeb.,  A.  Knop,  Jahrb.  Min.,  1865,  686*. 

Pyr.,  etc. — B.B.  fuses  quietly  at  3*5  to  a  colorless  glass.     Grclatinizes  with  acids. 

Obs. — Nephelite  occurs  both  in  ancient  and  modern  volcanic  rocks,  and  also  metamorphic  rocks 
allied  to  granite  and  gneiss,  the  former  mostly  in  glassy  crystals  or  grains  (sommite),  the  latter 
massive  or  in  stout  crystals  (eheolite).  A  doleryte  containing  much  disseminated  uephehne,  such 
as  occurs  at  Katzenbuckel,  near  Heidelberg,  has  been  called  neijhelinophyre  and  nephelindoleryie.  A 
granite-like  rock  found  near  Miask,  in  which  elseolite  replaces  quartz,  has  been  named  miascyie, 
from  its  locality.  A  rock  composed  of  orthoclase,  elasolite,  and  sodaUte,  from  Ditro  in  Transyl- 
vania, is  the  diirdyte  of  Tschermak.     The  zircon-syenite  of  Norway  contains  much  etoolite. 

Nephelite  occurs  in  crystals  in  the  older  lavas  of  Somma,  with  mica,  idocrase,  etc. ;  at  Capo  di 
Bove,  near  Rome  (the  locahty  of  the  pseudo-nepheline) ;  in  the  chnkstone  of  Katzenbuckel,  near 
Heidelberg ;  at  Ilamberg  in  Hessia ;  Aussig  in  Bohemia ;  Lobau  in  Saxony.  Elseolite  is  found  at 
Brevig,  Stavern,  and  Frederlcksvarn,  Norway,  imbedded  in  zircon-syenite ;  in  the  llmen  Mts., 
Urals,  along  with  white  feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore,  etc.;  at  Mariens- 
kaja in  the  Tunkinsk  Mts.,  Siberia,  with  graphite,  caucrinite,  zircon.  The  crystal  measured  by 
Scacchi  was  of  the  variety  sommite,  or  davyne,  occurring  at  Somma  in  a  geode  in  limestone  with 
Bodalite  (Pogg.  Ergauz.,  iii.  478,  1858). 

Elaeohte  occurs  massive  and  crystallized  at  Litchfield,  Me.,  with  cancrinite ;  in  the  Ozark  Mts., 
Arkansas,  with  brookite  and  schorlomite ;  in  a  boulder,  with  sodalite,  at  Salem,  Mass. 

Named  nepheline  by  Hauy  (1801),  from  ^e^iAr,,  a  cloud,  in  allusion  to  its  becoming  cloudy  when 
immersed  in  strong  acid;  elcEoUie  (by  Klaproth),  from  eXaiot^,  oil,  in  allusion  to  its  greasy  lustre,  the 
variety  having  been  made  a  distinct  species  earlier  by  Werner  (1808),  under  the  Germau  name  of 
Fettstein.  The  name  sommite,  derived  from  the  Vesuvian  locality,  given  in  1797  by  Delametherie, 
has  the  priority.  But  Werner  early  adopted  Haiiy's  name,  and  later  authors  have  all  taken  the 
same  course. 


0*62 =98-92  Arfved. 
0*21=100-32  Scheerer. 
0*21=99-40  Scheerer. 
1-39  =  100*74  Scheerer. 
1*39  =  101*13  Gmelin. 
0*32,  Mg  0*11  =  100*39  Held. 

=96*89  M.  &  0. 

1*96,  CI  tr.,  C  5*63  =  99*59  Ramm. 
1*96,  01  ir.,  0  6*01=100*83  R. 

0*60=100*72  Scheerer. 
2*05=100*69  Scheerer. 

,  Mg  0*07  =  100*60  Scheerer 

,  Mg  0*77  =  98*13  Brown. 

0-92,  Mg  0*45=100*77  Brown. 

,  Mg  01 5  =  100-53  Pusir. 

0-95  =  100*65  S.  &B. 
1*47  =  100*91  Kimball. 
=  99*71  Balch. 
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A  mineral  from  Norway,  of  a  yellowish-brown  color,  called  pJionite,  is  very  much  like  elffiolito, 
according  to  Descloizeaux. 

Alt. — Nephelite  or  elaeolite  is  liable  to  ready  alteration,  and  usually  produces  a  zeolite,  as  thoTn 
sonite.  The  Ozarkite  of  Shepard,  according  to  Smith  and  Brush,  is  thom^ionite  (q.  v.),  and  its  situa. 
tion  in  cavities  in  elaeohte  shows  that  it  is  a  product  of  altcrutiou.  The  largo  amount  of  soda  in 
nephelite  compared  with  the  siHca  lits  it  especially  for  generating  zcoUtes.  Blum  attributes  berg- 
mannite  to  the  alteration  of  elaeolite  (Pogg.,  Ixxxvii.  315,  and  cv.  13o). 

Gieseckite  is  shown  by  Blum  to  be  a  pseudomorph  after  this  species.  It  differs  mainly  in  con 
taining  several  per  cent,  of  water.  It  occurs  in  six-sided  greenish-gray  prisms  of  greasy  lustre, 
in  Greenland,  having  0  A  1  =  135°  nearly;  and  also  at  Diana,  in  Lewis  Co.,  N.  Y.,  witli  the  same 
angles,  for  the  most  part,  although  the  results  of  measurement  vary  between  131"  and  1:59'.  The 
crystals  of  Diana  are  hexagonal  in  cleavage ;  yet  the  planes  of  cleavage  are  often  separated  by 
layers  of  a  waxy  appearance,  without  lustre  or  cleavage.  According  to  Descloizt-aux,  the  material 
of  the  crystals  acts  on  polarized  hght  lilce  a  gum  or  colloid,  and  is  evidently  a  result  of  alteration. 
Liebeneriie,  from  the  valley  of  Meims,  in  the  Tyrol,  is  considered  by  Blum  a  similar  pseudomorpli, 
and  Descloizeaux  sustains  this  conclusion.     See  further  Finite,  under  Hydrous  Silicates. 

Elaeohte  has  been  observed  altered  also  to  mica  and  opaL  Davyne  is  regarded  as  altered 
nephelite,  due  to  the  introduction  of  carbonic  acid,  as  stated  above ;  and  cancrinite  is  supposed 
to  have  had  the  same  oriprin. 


304A.  CANCRINITE.    G.  Rose,  Pogg.,  xlvil  779,  1839. 

Hexagonal,  and  in  six  and  twelve-sided  prisms,  sometimes  with  ba?al  edges  replaced  ;  0  /".  \  — 
154°  T, /A^=115''  53',  -^  A  1=154"  47';  also  thin  columnar  and  massive.  H.  =  5  — 6.  G.= 
2'42  — 2-5.  Color  white,  gray,  yellow,  green,  blue,  reddish;  streak  uncolored.  Lustre  sub- 
vitreous,  or  a  little  pearly  or  greasy.     Transparent  to  translucent. 

COMP. — Formula  the  same  as  for  ncpheline,  with  some  R  C  and  n  Tl,  K  of  the  silicate  to  that 
of  the  carbonate  being  mostly  as  3  :  1.  Rose  found  no  water.  Analyses:  1,  2,  G.  Rose  (Pogg., 
xlvii.  779);  3,  Pusirevsky  (Kokscli.  Min.  Russl.,  iii.  76);  4,  5,  J.  D.  Whitney  (Pogg.,  Ixx.  4;;i); 
6,  V.  Struve  (Pogg.,  xc.  615);  7,  Pusirevsky  (1.  c);  8,  G.  Tschermak  (Ber.  Ak.  Wien,  xliv.  131); 
9,  Pisani  (Ann.  Ch.  Phys.,  IIL  Ixvii.): 


Si 

1.  Ilmen  Mts.  40-59 

2.  '•  40-26 

3.  "  (f)  35-96 

4.  Litchfield,  yellow      37-42 

5.  "  greenish  37-20 

6.  Tunkinsk  Mts.         38-33 

7.  "  37-72 

8.  Ditro  37-2 

9.  Barkevig  41-52 


^1       Ca       Na        K       C 


S 


28-29  7-06  17-38  0-57  6-38 =  100-27  G.  Rose. 

28-84  0-34  17-66  0-82  638 =H9-70  G.  Rose. 

29-57  5-68  18-53  5-55  3-70, 3Pe,Mn  0-19,  S0-o2r^  99-50  P. 

27-70  3-91  2u-y8  0-67  5-95  2-82,  Mn,  Fe  0-86=  I0(i-31  Wh. 

27-59  5-26  20-46  5-50  5-92  3-28,  Mu,  ^Q  0-27  Whitney. 

28-55  4-24  20-37  (0  &  fl)  8-51  =  100  Struve. 

27-75  3-11  21-60  5-61  4-07  =  99-80  Pusirevsky. 

30-3  5-1  17-4  5-2  4-0=99-2  Tschermak. 

28-09  4-11  17-15  3-00  6-00=101-07  Pisanu 


G.  =  2-448,  yellow,  fr.  Litchfield,  Me.,  Whitney;  2-461,  green,  ib. ;  2-489,  rose-red  (anal.  3,  fr. 
Ilmen  Mts.,  Pusirevsky;  2454,  yellow  (anal.  7),  fr.  Tunkinsk  Mts.,  id.;  2-42,  fr.  Ditro  (anal.  8^ 
Tschermak;   2*404,  fr.  Barkevig,  Pisani  (anal.  9).  -.v  ..  • 

Cancrinite  is  closely  like  nephelite  in  crystaUine  form,  and  it  is  probably  identical  with  it  lu 
atomic  ratio,  excepting  the  carbonate  and  water,  which  may  be  due,  as  stated,  to  alteration. 
Davyne  is  intermediate  m  composition,  and  differs  only  in  that  it  has  the  carbocic  acid  combiued 

with  lime  alone.  ,      ,         -  xi_     ir-    i  •   -f^  ;» 

Whitney  found  a  trace  of  chlorine  in  his  analyses.  The  red  color  of  the  Miask  cancrinite  ih 
due  to  disseminated  grains  of  hematite,  according  to  Kenngott,  wlio  also  found  c.ilcite  m  micro- 
scopic grains,  and  suggests  that  this  may  be  the  source  of  the  carbonic  acid  of  cancnn  te. 

PYRTETC.-In  the  closed  tube  gives  water.  B.B.  loses  color,  and  luses  (L.  =  J)  ^v.th  m tu- 
mescence to  a  white  blebby  glass,  the  very  easy  fusibility  distinguishing  it  readily  from  nephelite. 
Effervesces  with  muriatic  acid,  and  forms  a  jelly  on  heating,  but  not  belore 

OBS.-Found  at  Miask  in  tlie  Urals:  of  citron-yellow  color  at  the  Marienskoy  graphite  mmo  ir 
the  Tunkinsk  Mts.,  400  versts  west  of  Irkutsk,  in  a  coarse  granite,  with  Y/\^"\/"'.i  ^u/ne 
magnetite;  at  Barkevig,  in  the  Langesund-fiord,  Norway,  whitish  and  pa  e  3;e^o^^..^^^^^^ 
sodlilite  and  "  bergmannite  ;  "  at  Ditro  in  Transylvania,  pa  e  fiesh-red,  in  the  rock  ^  '^  ^^^^^ 
consisting  of  orthodase,  elaeolite,  and  sodalita  (anal.  8).  In  crystals  and  massive,  >s  ilh  blue  .Oii* 
hte,  at  Litchfield,  Me. 
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Alt. — Occurs  altered  to  natrolite  {hergmannite) ;  the  cancrinite,  as  Saemann  and  Pisani  observe 
first  losing  its  translucence  and  then  passing  to  the  fibrous  condition  and  uaturo  of  the  zeolite. 


305.  SODALITE.    Sodalite  (fr.  Greenland)  TJwmson,  R.  Soc.  Ed.  Tr.,  v.  38*7,  read  Nov.  1810 

PhiL  Mag.,  xxxvL  303,  1810. 

Isometric.  In  dodecahedrons,  f.  3  ;  also  4,  5, 10, 11, 14.  Cleavage :  dode- 
caliedral,  more  or  less  distinct.  Twins :  hexagonal  prisms,  terminating  in 
12  planes  forming  6  prominent  triangular  ridges  of  120°,  radiating  from  the 
centre,  and  arising  from  a  combination  of  dodecahedrons.     Also  massive. 

H.=5-5— 6.  G.=2-136-2-26,  Vesuvius  ;  2401,  fr.  Scarrupata,  v.  Kath; 
2-289,  Ural;  2-37,  Greenland;  2-294— 2-314,  Salem,  Kimball.  Lustre 
vitreous,  sometimes  inclining  to  greasj.  Color  gray,  greenish,  yellowish, 
white  ;  sometimes  blue,  lavender-blue,  light  red.  Subtransparent — trans- 
lucent.    Streak  uncolored.     Fracture  conchoidal— uneven. 


Si 

^1 

Pe 

Ca 

Na 

1. 

Greenland 

86-00 

32-00 

0-15 

25-00 

2. 

a 

38-52 

27-48 

1-00 

2-7 

23-50 

3. 

Vesuvius 

35-99 

32-59 

56-55» 

4. 

u 

38-12 

31-68 





24-37 

5. 

gn. 

38-76 

34-62 



23-43 

6. 

Scarrupata 

31-30 

27-07 

4-03 

0-43 

16-43 

7. 

Ilmen  Mts. 

38-40 

32-04 

0-32 

24-47* 

8. 

La  mo,  Norway 

38-86 

30-82 



1-21 

22-03 

y. 

Litchfield,  Me. 

37-30 

32-88° 



23-86 

10. 

u             u 

37-63 

30-93 

1-08 

25-48 

11. 

Salem,  Mass. 

.37-33 

32-70 

ir. 



24-31 

12. 

u           u 

37-54 

32-15 



0-35 

18-94 

*  With  some  potash. 

^  Traces  of  Sn, 

Mn,  W, 

Comp.— (iNa'  +  f3^1)2Si'+iNaCl=(NaYSi'+3i^PSi^+2NaCl=Silica  37-1,  alumina  31-7, 
soda  19-2,  sodium  4*7,  chlorine  7-3  =  100.  The  name  alludes  to  thesoda.  J.  D.  Whitney  suggests 
that  the  blue  color  may  be  owing  to  ferric  acid  present. 

Analyses:  I,  Ekeberg  (Thomson's  Ann.  Phil,  i.  I<i4);  2.  Thomson  (1.  c);  3,  Arfvedson  (Jahresb., 
ii.  97);  4,  5,  Eammelsberg  (Min.  Ch.,  7u2);  6,  v.  Rath(ZS.  G.,  xviii.  621);  7,  liofmaun  (Pog-g.,  xlvii. 
377) ;  8,  V.  Bore  (Pogg.,  kxviii.  413) ;  9,  10,  Whitney  (Pogg.,  Lxx.  431);  11,  J.  P.  Kimball  (Am.  J. 
ScL,  II.  xxix.  67);  12,  D.  M.  Balch  (Proc.  Essex  lust.,  Salem,  iv.  4): 

CI 

6-75  =  99-90  Ekeberg. 
3-00,  ign.  2-1  =  98-30  T. 
5-30=100-43  Arfvedson. 
6-69  =  100-86  Ramm.,  G.  =  2-136. 
2-55  =  99-36  Ramm. 

6-96,  Mg  U-73,  K  1-19,  Na  4-51,  ign.  3*12=: 

101-77  Rath. 
7-10=102-33  Hofmanu. 
und.^,  K  0-51,  Mg  0-44=93-87  Bore. 
6-y7,  K  0-59  =  101-60  Whitney. 

,  rest  undei.,  Whitney. 

6-99=101-33  Kimball. 

6-45,  Na  4-18  =  99-61  Balch,  G.  =  2-30. 

md  Mo.  *=  With  some  Fe'^  0^ 

Pyr.,  etc. — In  the  closed  tube  the  blue  varieties  become  white  and  opaque.  B.B.  fuses  with 
intumescence,  at  3-5—4,  to  a  colorless  glass.  Decomposed  by  muriatic  and  nitric  acids,  with  sep- 
aration of  gelatinous  silica. 

Obs. — Occurs  in  mica  slate,  granite,  syenite,  frap,  basalt,  and  volcanic  rocks,  and  is  often  associ- 
ated with  nephelite  (or  elseolite)  and  eudialyte.  With  sanidine  it  forms  a  sodaliie-irachyie  at  Scarru- 
pata in  Ischia,  in  which  also  occur  augite,  tltanite,  and  magnetite  in  crystals.  Found  in  West 
Greenland  in  mica  slate,  along  with  feldspar,  arfvedsonite,  and  eudialyte ;  at  Vesuvius,  on  Monte 
Somma,  in  white,  translucent,  dodecahedral  crystals,  with  pyroxene,  mica,  and  rarely  in  green 
dodecahedrons,  with  cubic  planes,  in  limestone  along  with  idocrase  and  uepheline ;  massive  and 
of  a  gray  color  imbedded  in  trap  at  the  Kaiserstuhl  in  Brisgau;  also  near  Lake  Laach;  in  Sicily, 
Val  di  Noto,  with  nephelite  and  analcite ;  at  Miask,  in  the  Ural,  blue  in  the  granite-iike  rock 
called  miascyte,  with  elieolite  and  feldspar;  Sedlowatoi,  in  the  White  Sea,  with  eudialyte;  in  nodu- 
^r  masses  at  Lamoe  near  Brevig,  Norway,  of  a  lavender-blue  color,  with  elseohte,  wohlerite, 
and  rarely  eudialyte. 

^  A  blue  variety  occurs  at  Litchfield,  Me.,  massive,  with  distinct  cleavage,  associated  with  elfeo« 
lite,  zircou,  and  cancrinite ;  a  lavender-blue,  in  a  vein  in  syenite,  at  Salem,  Mass.,  violet  to  azure 
blue,  with  elseolite,  orthoclase,  biotite,  and  zircon. 


UNISILICATE8.  l]'.]  \ 

Bcrgemann  obtained  for  a  greenish  mineral  having  G.  =  2-502,  occurring  with  cjjcolite  at  T^roT  g 
in  Norway  (Pogg.,  Ixxxiv.  41)-.'.),  Si  4G-0;3,  Al  23-97,  Na  2ri8,  CI  7--i;{,  t^  O.SG,  Ca,  f>V  Ir-^'J-lt: 
it  gives  the  formula  of  anorthite  (oxygen  ratio  1  :  3  •;  6)  with  an  addition  of  somo  chloriii  of  soUil 
um ;  but  it  may  bu  only  an  impure  sodalite. 

Named  in  allusion  to  its  containing  soda. 

Alt.— Sodalite  occurs  altered  to  kaolin,  like  the  feldspars,  and  also  in  conditions  of  partial 
change. 

An  altered  sodalite  from  Greenland  afforded  Rammclsberg  Si  43-20,  -jil  iVl'Hi,  (''a  3-oO,  S'a  11-42 
CI  ir.,  II  (by  loss)  9-84,  giving  for  K,  i^l,  Si,  11,  the  oxygen  ratio  1  :  4 :  (> :  2 ;  but  it  is  not  regarded 
by  this  chemist  as  a  distinct  chemical  compound. 

Trolle-Wachtmeister  found  a  Vesuvian  sodalite  to  contain  (Pogg.,  ii.  14)  Si  50'98,  i^l  2T-C-1,  Na 
20-96,  CI  1 '26=  100*84,  which  must  have  been  either  very  impure  or  altered- 

306.  IjAPIS-LAZULI.  Eaw^etpos  Theophr.  Sapphiros  Plin.^  xxxviL  39.  Sapphirus  Agric^ 
Foss.,  288,  1546.  Cyaneus,  Lapis  Lazuli  (Lapis  Azul  Arab.^  unde  nomen  Asuri,  aut  Lazuli),  B- 
de  Boot,  Lap.,  273,  1636.  Lapis-Lazuli,  Lazur-Sten,  Jaspis  colore  coeruleo  cuprifer,  Wall.,  Min., 
97,  1747.  Lapis-Lazuli,  ou  Pierre  d'Azur,  Fr.  Trl.  Wall.,  i.  186,  1753.  ZcoUtes  Bloa  (  =  131uo 
Zeolite],  Lapis  Lazuh,  CronsL,  100,  1758.  Zcolithus  ca^ruleus  v.  Born.,  Lithopli.,  L  4o,  1772. 
Lasurstein  Germ.     Native  Ultramarine.     Outremer  Fr. 

Isometric.  In  dodecahedrons,  f.  3, 4.  Cleavage  :  dodecahedral,  imperfect. 
Commonly  massive,  compact. 

H.  =  5  — 5'5.  G.  =  2'38— 2'45.  Lustre  vitreous.  Color  rich  Berlin  or 
azure-blue,  violet-blue,  red,  green ;  also  colorless.  Translucent — opaque. 
Fracture  uneven. 

Comp. — A  silicate  of  soda,  hme,  and  alumina,  -svith  a  sulphid  probably  of  iron  and  sodium. 
Analyses  :  1,  Klaproth  (Beitr.,  i.  189) ;  2,  Gmehn  (Schw.  J.,  xiv.  3i9) ;  3,  Kohler  (Ranun.  Miu.  Ch., 
710);'  4,  Schultz  (ib.);  5,  Varrentrapp  (Pogg..  xlix.  515);  6,  v.  Ilauer  (Verb.  G.  Reichs.,  IbOO,  8i>): 
7,  ¥.  Field  (Q.  J.  Ch.  Soc,  iv.  331) ;   8,  Schultz  (1.  c.) : 

Si        ^1     ^Pe      Ca       Na      tL        S 

1.  Orient       4ti-0     14-5     30     17-5       2*0     4*0,  C  10-0— 970  Klaproth. 

2.  "  49        11        4        16  8  ir.     2,  Mg  2  =  92  GmeUn. 

3.  "  45-33   12-33  212  23-50    11-45    0-35  3-2-2,  CI  o-42,  S?  =  9S-78  KOhler. 

4.  "  43-26  20-22  4*20   14'73      8'76  5*76,  S  3*16=  loO  Schultz. 

5.  Bucharei  45-50  31-76     ir.      3'52      9-09    0-12  5-89,  Fe  ()'86.  CI  0-42,  S  0-95  =  9S-ll  Yurrcntr. 

6.  Ditro         40-54  43-00  0-86     1-14  [12-54]  1-92 =100  llaucr. 

7.  Andes       66-9     20-0     O'l      10-1 ,  S  2-9  Field. 

8.  "  45-70  25-34  1-30     7-48    10-55  432,  S  3-96,  K  1-35  =  100  Schultz. 

Pyr.,  etc. — Heated  in  the  closed  tube  gives  off  some  moisture;  the  variety  from  Chili  glows 
with  a  beetle-green  light,  but  the  color  of  the  mineral  remains  blue  on  cooling.  Fuses  easily  (3) 
with  intumescence  to  a  white  glass.  Decomposed  by  muriatic  acid,  with  separation  of  gelatinou.'j 
silica  and  evolution  of  sulphuretted  hydrogen. 

Obs.— It  is  usually  found  in  syenite  or  crystalline  limestones,  associated  often  with  pyrite  and 
mica  in  scales. 

Occurs  of  a  deep  blue  color  in  Siberia,  at  Bucharei,  in  limestone,  with  pyrite,  apatite,  and  glau- 
colite;  near  the  river  Talaja,  and  also  the  Bystraja,  in  the  Lake  Baikal  region,  in  a  crystalhno  lime- 
stone containing  mica,  in  syenite ;  also  on  the  Sludianka  iu  the  same  region;  at  Ditro  ui  Iransyl- 
vania,  in  a  hornblendic  vein  in  syenite ;  in  Persia;  China;  Thibet;  at  Bardakseh.m  in  lartury; 
in  the  Andes  of  Ovalle,  near  the  sources  of  the  Cazadero  and  Vias,  tributaries  ol  tho  Rio  braudo, 
in  a  granitic  rock.     On  the  banks  of  the  Indus  it  is  disseminated  in  grayish  limestone. 

The  richly  colored  varieties  of  lapis  lazuli  are  highly  esteemed  for  costly  vasca  and  ornamental 
furniture ;  also  employed  in  the  manufacture  of  mosaics  ;  and  when  powdered  constitutes*  tlie  rich 
and  durable  paint  called  ultramarnie.  B.  de  Boot  gives,  in  his  work  above  referred  to,  tlie  mcthoa 
employed  for  making  artificial  ultramarine.  An  ultramarine,  cliemically  prepared,  equal  to  Uiaf 
from  native  lapis  lazuli  in  color  and  permanency,  and  now  extensively  used  in  the  arts,  conUius, 
according  to  Varrentrapp, 

Si  45-604,  S  3-830,  Xl  23-304,  Ca  0  021,  N^a  21-476,  £  1-752,  S  1-686,  Fo  1-063,  CI  <r.=ua785. 
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307.  HAUYNITE.  Latialite  (fr.  the  Campagna,  ancient  LatiL.n)  Gismond%  in  Mem.  rtad  Li 
1803,  before  the  Acad,  de  Lincei  at  Rome,  but  unpublished.  Haiiyue  Bruun-Nsergard,  Schw, 
J.,  iv.  417,  1807,  J.  d.  M.,  xxi.  365,  1807.  Auiua  Ital.  BerzeHue  L.  A.  Neclcer^  Bibl.  Univ.,  xlvL 
52,  1831,  Regae  Min.  Paris,  1835  ;  v.  Bath.  ZS.  G.,  xviii.  546,  1866=:Marialite  ByUo=Gis- 
mondina  ottaedrica  Med.  Spada. 


Isometric, 
planes   3,   3-3. 


Cleavage : 


293 


Albano. 


In  dodecahedrons,  octahedrons,  etc.,  f.  3 — 7 ;  also  with 
dodecahedral  distinct.  Twins :  composition- 
face  octahedral,  as  in  f.  293, 
parallel  to  all  the  planes  1 ;  and 
f.  294,  parallel  to  one  plane, 
with  faces  of  the  dodecahe- 
dron. Commonly  in  rounded 
grains  often  looking  like  crys- 
tals with  a  fused  surface. 

H.r=:5-5-6.  a.=2-4— 2-5; 
Lustre  vitreous,  to  somewhat 
greasy.  Color  bright  blue,  sky- 
blue,  greenish-blue ;  aspara- 
irus-o;reen.        Streak     slightly 

Subtrans- 


Albano. 


parent  to  translucent. 


bluish  to  colorless. 
Fracture  flat  conchoidal  to  uneven. 


Var. — For  the  mineral  fr.  Marino,  Gr.  =  2-833,  Grmelin;  fr.  Vesuvius,  Gr.=: 2-464,  Ramra. ;  fr. 
Melfi,  Gr.  =  2-460,  Scacchi;  fr.  L.  Laach,  2-481,  v.  Rath,  The  wliite  variety  from  near  Albano  is 
Berzeline  of  Necker,  according  to  v.  Rath  (1.  c),  from  whom  figs.  293,  294,  representing  twins  of  it,' 
are  taken.  Vom  Rath  remarks  that  the  mineral  analyzed  by  Gmehn  (Obs.  de  Hauyna,  etc.), 
which  has  been  referred  to  berzeline,  was  a  mixture. 

Comp.— (i  Na^  +  f  3^1)^  giN-Ca  S  =  (Na'f  Si'+3  AP  Si'-f-4  Oa  S=Silica  32-0,  alumina  27-4,  lime 
9-9,  soda  16-5,  sulphuric  acid  14-2  =  100.  Analyses:  1,  G-meHn  (Obs.  de  II.,  Heidlb.,  1814,  Schw. 
J.,  xiv.  325,  XV.  1);  2,  Varrentrapp  (Fogg.,  xhx.  515);  3-5,  J.  D.  Whitney  (Pogg.,  Ixx.  481); 
6,  Rammelsberg  (Pogg.,  cix.  577j;  7,  id.  (ZS.  G-.,  xii.  273);  8,  v.  Rath  (ib.,  xvi.  84);  9,  v.  Rath  (ib., 
xviii.  547) : 

Ca 


Si 

^1 

1. 

2. 

Marino             35-48 
Niederm'g       35-01 

28-87 
27-41 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

'•                 33-90 
"                 34-83 
Mt.  Albano      32-44 
Vesuvius   (1)  34-06 
Melfi                 34-88 
L.  Laach    (|)  33-11 
Berzeline          32-70 

28-07 
28-51 
27-75 
27-64 
29-34 
27-36 
28-17 

3^6 

1-16 


0-31 


tr. 


1-05 


Mg 


Na        K 


H 


S 


0-70 
0-22 


12-00 
12-55 

7-50 

'7-23 

9-96 

10-60 

5-54 

11-70 

10-85 


15-55  [3-45]^  12-39  Gmelin. 


9-12 6-2 


19-28 
18-57 
14-24 
11-79 
14-47 
15-39 
il-13 


2-40 
4-96 
3-76 
1-12 
4-64 


0-20 
0-48 


12-60,  Fe  0-17,010-58, 
S  0-24=98-34  V 
12-01  =  100-73  Whitney. 
12-13=101-58  Whitney. 
12-98  =  99-77  Whitney. 
11-25  =  100-30  Raram. 
11-08,  CUr.  =  99-77  R. 
12-54,  CI  0-33  =  10301  R. 
12-15,  01  0-66,  Na  0-43 
=  101-21  R. 


H,  S,  and  loss. 


The  haiiynite  from  Niedermendig,  according  to  Whitney,  corresponds  in  composition  to  2  haiiy- 
nite-Hl  nosite. 

Pyr.,  etc, — In  the  closed  tube  retains  its  color.  B.B.  in  the  forceps  fuses  at  45  to.  a  white 
glass.  Fused  with  soda  on  charcoal  affords  a  sulphid,  which  blackens  silver.  Decomposed  by 
muriatic  acid  with  separation  of  gelatinous  silica. 

Obs. — Occurs  in  the  Vecuvian  lavas,  on  Somma ;  at  Melfi,  on  Mt.  Vultur,  Naples,  In  a  kind  of 
lava  called  Haiiynophyr,  a  black  to  brown  rock  containing  the  haiiynite  disseminated  through  it, 
of  black,  green,  blue,  red,  and  brown  colors,  and  also  white,  and  sometimes  red  inside  and  blue 
outside ;  in  the  lavas  of  the  Campagna,  Rome,  and  also  in  the  peperino  of  Marino  and  Lariccia 
near  Albano,  of  sky-blue,  bluish-green,  and  sometimes  opaline,  also  white  (berzeline) ;  in  basalt  at 
Niedermendig  and  Mayen,  L.  Laach,  in  a  trachytic  rock ;  at  Mt.  Dor  in  Puy  de  Dome :  at  St 
Mi(;l.a€rs,  Azores. 


TTOTSILTCATES. 


333 


Named  after  the  crystallographer  and  mineralogist  Iliuiy. 

Alt.— The  variations  in  the  analyses  as  to  water  present  show  a  tendency  to  hydration  and 
t:)  other  changes  in  the  mineral. 

ITTNERITE  GmeliTi  (Sc'hw.  J.,  xxxvi.  74,  1822);  Skolopsite  v.  Kobell  {Ccl  Anzeig.,  xxviii.  638, 
1849).  Rammelsberg  has  shown  (Ber.  Ak.  BerHn,  1S<.2,  lSf.4)  that  itlnerito  and  skolopsite 
are  probably  altered  hauyuito  or  nosite.  Ittnerite  contains  10  to  12  p.  c.  of  water,  and  8colop«it« 
varies  in  the  water  from  none  to  10  p.  c.  Ittnerite  occurs  in  translucent  dodecahedrons  or  granular 
massive,  with  H.=5-5;  G.=:2-37— 2-40;  color  dark  bhiish  or  ash-gray  to  smoky  gray ;  lustre 
resinous,  and  comes  from  Kaiserstuhl  near  Freiberg,  in  Brisgau,  Sasbach,  and  Endiugun. 

Scolopsite  occurs  granular  massive;  H.  =  5;  C>.  =  '2-5:i,  color  grayish-white,  to  palo  reddish- 
gray,  and  is  from  Kaiserstuhl,  and  occurs  in  the  same  rock  with  itlnerito  (Fischer,  Ber.  (jcb. 
Freiburg,  18G2). 

Analyses:  1,  Gmelin  (1.  c.) ;  2,  J.  D.  Whitney  (Pogg.,  Ixx.  442);  3,  Rammelsberg  (Ber.  Ak. 
Berhn,  18G4,  171);  4,  v.  Kobell  (1.  c);  5,  Rammelsberg  (1.  c,  ii.  1862,  245);  G,  id,  (ib.,  1804,  172); 

Si         ^1        3Pe     Mg      Oa       Na         K        fi:         §        CI 

1.  Ittnerite        84-02     28-40     0-62 7*27     1215     156     10-76»   2-86     0-73=98-36  Gmelin. 

2.  "  35-69     29-14      5*64     12  57     120     [983]    4-62     1-25  =  I'lO  Whitney. 

3  "  37-97     30-50i>    0-76     3-42       7*89     1-72     1204     4-01     0-»l2r=98-93  Ramm. 

4  Scolopsite     44-06     17-86     2-49    2-23  16-34     12*04     1-30     4-09     0-56=luO-JT  KobclL 

6.  "  34-79     21-00     2-70    2'67   15-10     11-95     2  80       8-29     4-39     l-36  =  1000.i  Ramm 

6.         "  38-60  19-29         1-80  12-21     10-84     2-18    [10  25]  3-56     1-27  =  1(J0  Ramm. 


ft  With  H  S. 


b  With  a  little  Fe"  0'. 


Scolopsite  was  named  from  aKoXoip,  a  splinter,  from  its  splintery  fracture. 


308.  NOSITE.  In  ripis  (L.  Laach)  lapillos  elegantiores  et  sapphires  reperire  est,  Freherus^ 
Orig.  Palatinarum,  ii.  36,  1612.  Spinellan  Nose,  Noggerath's  Min.  Stud,  Gl-eb.  Niedderrhein,  1(>9, 
J  de  Phys.,  Ixix.  160,  1809,  Spinellan,  Nosian,  Klapr.,  Br e'ltr.,  vu  371,  1815.  Ilanyno  pt  No* 
scan,  Nosin,  soine  authors. 


In  dodecahedrons. 


Often  granular  massive. 


Isometric,  like  haliynite. 

II.=5-5.  G.  =  2'25— 24.  Color  grayish,  bluish,  brownish ;  sometimes 
t)lack.     Translucent  to  nearly  opaque. 

Comp.— (i  Na^  +  f  Xl)^Si'  +  ^N'aS=(l^a3)2gi3  +  3  XPSi3  +  2]?I'a  S  =  Silica  3G-1,  sulphuric  acid 
H-0,  alumina  iU-O,  soda  24-9  =  100.  A  little  chlorid  of  sodium  is  also  present;  ratio  of  chlorid  it 
sulphate  about  1  :  10.  ,•  \     *    c 

Analyses:  1.  2,  Bergmann  (Bull.  Sci.,  1823,  iii.  406);  3,  Varrentrapp  (Pogg.,  xhx.  olo);  4,  5, 
J.  D.  Whitney  (Pogg.,  Ixx.  431) ;  6-9,  v.  Rath  (ZS.  G.,  xvi.  86) : 


1.  L.  Laach 

2.  " 

3.  ^' 

4.  " 
5. 
6. 


7. 
8, 
9. 


'*  dk.  bn. 

"  hh.-gy. 

"  gnh. 

"  clear 


Si 
38-o0 
37-00 
35-99 
36-52 
36-53 
36-72 

36-69 
36-46 
36-87 


^1 

29-25 

27-50 

32-57 

29- 

29- 

29-08 


S'e 

1-67 
1-28 
0-06 


-54)    „..,  j  1-09  23-12) 
•42  J   "**  I  1-62  22-97  f 


28-45 
29-61 
2G-60 


0-44 
0-75 

0-47 
0-91 
0-28 


Ca 
1-14 
8-14 
1-12 
•09 
62 
1-20 


Na 
16-56 
12-24 
17-84 


0-63 

2-37 
4-05 


23-33 

23-90 
20-60 
20-75 


e:    CI      s 

816,  Mn  1-00=99-11  Bergm. 

11-56,  Un  0-.'3<>= 99-59  Bergm. 
9*17=99-22  Varrentrapp. 
(  7-66  =  100-34  Whitney. 
■j  7-13  =  100-99  Whitney. 
7-5-2,  K  0-34=100-48  Rath,  G.= 

2-281. 
7-30  =  100-r.4  Rath,  G.  =  2-299 
7  -34  =  1 00  Rath.  G.  =  2  3 3 6. 
0-37   1-08  10-00=100  Rath,  G.  =  2  399, 


1-85 
1-37 
0-83 

2-15 

2-u2 


0-65 
0-61 
0-71 

1-05 
0-70 


Klaproth,  in  his  analysis  (Beitr.,  vi,  375),  obtained  Si  43-0,  Al  29-5,  Fe  20,  Ca  15,  >a  19-o,  3 
1-0,  H  2-5  =  98-5.  ,  ,,     , 

Pyr.,  etc.— B.B.  like  haiiynite.     Gelatinizes  in  acids,  yielding  no  sulphuretted  hydrogen. 

Obs.-From  near  Andernach  on  the  Rhine,  at  Lake  Laach,  in  loose  blocks  consisting  largoij 
of  a  glassy  feldspar,  with  mica,  magnetite,  and  occasionally  zircon,  occupying  cayiiies  in  the  leia 
spar,  in  small  grains  or  crystals ;  also  found  at  Rieden  and  Volkersfeld  m  a  Icurito  rock. 

Named  after  K.  W.  Nose  of  Brunswick. 
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309.  LEUCITE.  Weisse  Granaten,  "Weisse  granat-formige  ScLorl-Crystallen  (fr.  Vesuvius) 
J.  J.  Ftrber,  Briefe  aus  Wiilschland,  165,  176,  etc.,  1773.  Basalt;e&  albus  polyednis  granati 
formis,  etc.,  v.  Bom,  Lithoph.,  ii.  73,  1775.  Schorl  blanc  Fr.  Trl  of  Ferber.  Grenats  blancf 
calcines  (fr.  Vesuvius,  where  called  Occhio  di  Pernice,  Rome,  etc.)  de  Saussure,  J.  de  Phys,, 
vii.  21,  1776.  (Eil  de  Perdrix,  Greuats  blancs,  alteres  par  une  vapeur  acide  qui  ayant  dissout  Ic 
fer  a  laisse  les  grenats  dans  un  etat  de  blancheur.  Sage,  Min.,  i.  817,  1777  ;  de  Lisle,  ii.  330, 
1783.  AVeisse  Granaten  Hoffm.,  Bergm.  J,,  454,  474,  1789.  White  Garnet.  Leucit  Wern., 
Bergm.  J.,  i.  489,  1791,  Hopfner's  Mag.  N.  Helvet.,  iv.  241.  Leucite  K,  J.  d.  M.,  v.  260,  1799.  i 
Amphigene  H.,  Tr.,  ii.  1801. 


shining. 


Often  disseminated  in 


Cleav- 
crystals  i 
grains ; 


Isometric.    Usual  form  the  trapezohedron  (f.  295). 
age :    dodecahedral,  very  imperfect.      Sm*faces   of 
even,  but  seldom 
rarely  massive  granular. 

H.=r5-5-6.  G.=:244— 2-56.  Lustre  vitreous.  Color 
white,  ash-gray  or  smoke-gray.  Streak  uncolored.  Translu- 
cent— opaque.     Fracture  conchoidal.     Brittle. 

Comp.— 0.  ratio  1:3:8;  K  Si4- Al  Si^rrSilica  55-0,  alumina  23-5,  potash  21'5  =  100.  Analyses 
1-4,  Klaproth  (Beitr.,  ii.  39);  5,  Arfvedson  (Afhandl.  i  Fys.,  vi.  139);  6,  Avdejef  (Pogg.,  Iv 
107);  7-9,  Ramraelsberg  (Pogg.,  xcviii.  142);  10,   11,  Bischof  (Lehrb.,  ii.);  12,  Rammelsberfj 
(Miu.  Ch..  999) ;  13-15,  Bischof  (1.  c.) ;  16,  Rammelsberg  (Pogg..  xcviii.  150) ;  17-20,  Bischof  (1.  c); 
21.  A.  Knop  (Jahrb.  Min.,  1865,  685): 


1. 

2 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


Vesuvius 

u 

Pompeii 

Alba  no 
Vesuvius 


L.  Laach 

u 

Rocca  Monfina 

u 
u 
(i 
l( 

Vogelsberg 


Si 

53-750 

53-50 

54-50 

54- 

56-10 

50-05 

56-10 

56-25 

(I)  56-48 
57-84 
56-49 
57-24 
55-81 
54-36 
56-22 

(1)56-36 
57-28 
58-10 
56-45 
56-32 

(1)56-61 


^1 

24-625 

24-25 

23-50 

23- 

23-10 

23-03 

23-22 

23-26 

23-14 

22-85 

22-99 

22-96 

24-23 

24-23 

23-07 

23-15 

22-44 

22-76 

24-35 

23-99 

22-92 


tr. 

0-32 

0-20 
0-04 
0-91 


0-23 
0-25 


1-68 


21-350  :=99-725  Klaproth. 

20-09  =97-84  Klaproth. 

19-50 =97-50  Klaproth. 

22-  =99  Klaproth. 

21-15  ,  Fe  0-95=101-30  Arfvedson. 

20-40  =100-50  Avdejef 

20-59 =100-48  Rammelsberg. 

20-04  =100-40  Rammelsberg. 

19-78  0-52  =  100-42  Rammelsberg. 

12-45  0-59,  3Pe  014=100-11  Bischof. 

15-21  1-48  =  99-98  Bischof  ■ 

18-61 =100-05  Ramm.elsberg. 

10-40  =9<)-27  Bischof     G.  =  2-619. 

16  52  0-64=99-05  Bischof 

13  26  =99-06  Bischof. 

19-31  0-74,  010-03  =  100-09  Ramm.  G.=2-444 

17-12  1-41  =  100  Bischof. 


1-02 
0-57 
0-43 
0-50 
6-04 
3-77 
0-93 
8-83 
3-90 
6-40 
0-25 
1-75 
1-78 
1-98 
2-15 
2-95 


17-36  Bischof 
17-43  Bischof 
17-54  Bischof 
13-65,  Fe  2-33: 


:  100-14  Knop. 


Potash,  regarded  long  as  an  alkali  exclusively  of  the  vegetable  kingdom,  was  first  found  among 
minerals  in  this  species  by  Klaproth,  whose  earliest  analysis  v^^as  made  in' 1796. 

Rammelsberg  does  not  find  the  large  proportion  of  soda  announced  for  some  kinds  by  Bischof. 
According  to  Deville,  the  leucite  of  the  modern  Vcsuvian  lavas  contain  more  soda  than  that  of 
the  ancient  of  Somma,  the  ratio  of  soda  to  potash  in  that  of  the  lava  of  1855  being  1  :  2-09  ;  in 
the  1847,  1  :  1-67;  and  in  the  Somma,  1  :  8-21.  Specimen  for  anal.  7  is  from  lava  of  1811,  color- 
less, transparent,  G.  =  2-480;  for  8,  id.,  in  grains;  for  9,  10,  pure  crystals  from  the  Vesuvian 
eruption  of  Ap.  22,  1845;  for  11,  id.  of  Feb.  10,  1847;  for  12,  id.  of  January,  1857;  for  13,  date 
of  eruption  not  stated;  for  14,  15,  small  crystals,  externally  somewhat  altered;  16,  large,  fragile, 
yellow  crystals,  of  feeble  lustre  and  little  hardness;  17,  the  same;  18--J0,  of  different  parts  of 
same  crystals,  18  the  exterior,  20  the  interior,  and  19  an  intermediate  portion. 

By  spectral  examination,  Richter  has  detected  Uthia  in  the  Vesuvian  leucite. 
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Pyr.,  etc.— B.B.  infusible  ;  with  cobalt  solution  gives  a  blue  color  (alumina).  Decomposed  b? 
muriatic  acid  without  gclatinization. 

Obs.— Lcucite  is  oontined  to  volcanic  rocks,  and  to  tliose  of  certain  parts  of  Europe.  A.t 
Vesuvius  and  some  other  parts  of  Italy  it  is  thictcly  disseminated  through  the  lava  in  grains,  and 
the  name  leuciiophyr  and  also  ampldgenyte  has  been  given  to  such  lavas.  It  is  a  constitut-nt  in  the 
nephelin-doleryte  of  Merches  in  the  Vogelsberg  (anal.  21);  abundant  in  trachyte  between  Lako 
Laach  and  Andernach,  on  the  Rhine.  Vesuvius  presents  the  finest  and  hirgest  crystidiiziitions. 
Near  Rome,  at  Borghetta  to  the  north,  and  Albauo  and  Frascati  to  the  south,  some  of  ihe  older 
lavas  appear  to  be  almost  entirely  composed  of  it. 

The  leucitic  lava  of  the  neighborhood  of  Rome  has  been  used  for  the  last  two  thousand  years, 
at  least,  in  tlie  formation  of  mill-stones.  Mill-stones  of  this  rock  have  been  discovered  in  the 
excavations  at  Pompeii. 

Named  by  Werner  from  XtvKd^,  white,  in  allusion  to  its  color. 

Haiiy's  name,  Amphigene,  is  of  later  date,  and  is  from  .j/.'/.i,  both,  and  ycwaw,  to  mahe,  in  alhision 
to  tlie  existence  of  cleavage  in  two  directions  (which  is  not  a  fact),  and  to  his  inference  therefrom  of 
two  "primitive  forms"  (which  is  only  a  notion  of  his);  and  it  has  therefore  the  best  of  claims  for 
rejection. 

Alt, — Feldr.par,  nephelite,  and  kaolin  occur  with  the  form  of  lcucite,  as  a  result  of  its  altera- 
tion.    The  glassy  feldspar  pseudomorphs  were  first  announced  by  Scacclii,  and  since  by  Blum. 
The  following  are  analyses  of  altered  leucite:   1,  2,  Rammelsberg  (Min.  Ch.,  G47);  :s,  C.  Staram 
(Ann.  Ch.  Pharm.,  xcLx.  287);    4,  5,  Rammelsberg  (Min.  Ch.,  (347);  G,  Bergematm  (J.  pr.  Cli 
Ixxx.  418): 


Si  ^1  Oa 

1.  Eocca  Monfina        53*32  26  25  OGG 

2.  "                       53-89  25-07  0-28 

3.  Kaiserstuhl              54-02  22-54  2-90 

4.  Vesuvius  (|)  57-37  24-25  1-28 
4A.  "  d&com.  18-39  12-11  0-56 
4B.         "         undtc.      39-91  11-69  0-40 

5.  "  57-62  24-72  055 
5A.        "        decom.      24-00  12*47  0-71 

6B.        "         undec.      34-78  11-58 

G.  Oberwiesenthal       60-46  22-11      


Na       K       ign. 

1-98     9-03  =  100  Rammelsberg. 
0-64     9-26  =  100-58  Rammelsberg. 
0-71     8-93,  Mg  0-57,  ¥^e  1-35=101-15  Stamm. 
11-09,  Mg  0-27  =  99-98  Rammelsberg. 

t-8.4=^9-lV''"'''''  }  =^^-^^  Rammelsberg. 
10-'J3  =  100-14  Rammelsberg. 

8-64=55-00  \  =1"0^9  Rammelsberg. 
13-53,  Mg  1-22,  tQ  1-98=99-82  Bergemann. 


876 

11-94 

10-13 

5-72 

5-50 

0-30 

6-32 

5-25 

tr. 

0-52 


The  mineral  of  1  and  2  is  white  and  kaolin-like;  3,  occurs  in  trachyte;  4,  5,  are  Sorama  crys- 
tals, and  A,  under  each,  part  of  same  decompof!able  by  muriatic  acid ;  B,  part  undecompo.>'able ;  6, 
crystal,  having  H. =5-5,  G.  =  2-5616. 

No.  3  has  nearly  the  composition  of  analcite,  and  was  published  as  of  that  species.  But  Rose 
(Pogg.,  ciii.  521)  and  others  make  it  an  altered  leucite,  with  the  composition  of  analcite.  1  and 
2  are  nearly  the  same  in  constitution  with  3,  as  Rimmelsberg  states.  4,  5,  correspond,  according 
to  Rammelsberg,  to  a  mixture  of  nephelite  (A  part)  with  gl;:s5y  feldspar  (B  part);  aud  yet  has 
the  composition  of  a  poiash-soda-leucite.  6  has  the  composition  and  reactions  nearly  of  oligoclase 
(oxygen  ratio,  1:3-1:  9*4) ;  it  lost  by  ignition  1-22  p.  c. ;  5-97  p.  c.  were  soluble  in  muriatic  acid, 
and  consisted  of  Si  3-aO,  ^1  1-60,  Fe  0-05,  Mg  0-04,  Na  ir.,  K  0-47,  Oa,  Mn  tr. 


FELDSPAR  GROUP. 

The  feldspars  are  characterized  by  specific  gravity  below  2*85  ;  hardness 
6  to  7;  fusibility  3  to  5  ;  oblique  or  clinoliednil  crystallization;  prismatic 
angle  near  120^;  two  easy  cleavages,  one  basal,  the  other  brachydiagoiiul, 
inclined  together  either  90°,  or  very  near  90° ;  cleavage  a  prominent  fea- 
ture of  many  massive  kinds,  and  distinct  in  the  grains  of  granular  varietus, 
giving  them  angular  forms  ;  close  isomorphism,  and  a  general  resemblance  in 
the  systems  of  occurring  crystalline  forms;  twinning  parallel  to  the  clmo- 
diagonal  section  and  6>,  and  sometimes  2-1  (or  the  correspond  inn;  trichnic 
planes) ;  transition  from  granular  varieties  to  compact,  hornstone-hke  kmds, 
called  felsites,  which  sometimes  occur  as  rocks  ;  often  o|»alescont,  or  having  a 
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play  of  colors  as  seen  in  a  direction  a  little  oblique  to  i-l ;  often  aventurine, 
from  the  dissemination  of  microscoj)ic  crystals  of  foreign  substances  parallel 
for  the  most  part  to  the  planes  0  and  I. 

The  protoxyd  bases  are  lime,  soda,  potash,  and  in  one  species  baryta  ;  the 
sesquioxyd  only  alumina ;  the  oxygen  ratio  of  the  protoxyds  and  sesquiox- 
yds  is  constant,  1:3;  while  that  ot  the  silica  and  bases  varies  from  1  : 1  to 
3  : 1,  the  amount  of  silica  increasing  with  the  increase  of  alkali,  and  becom- 
ing greatest  when  alkalies  are  the  only  protoxyds. 

The  included  species  are  as  follows : 


Crystallization. 

0.  ratio  R,  3S,  §1 

Anorthite 

Lime  feldspar 

Triclinic 

1  :3:4 

Labradorite 

Lime-soda  feldspar 

(( 

1:3:6 

Hyalophanb 

Baryta-potash  feldspar 

Monoclinic 

1:3:8 

Andesite 

Soda-lime  feldspar 

Tricnnic 

1:3:8 

Oligoclase 

((         «         (( 

(( 

1:3:9 

Albite 

Soda  feldspar 

(( 

1  :3:12 

Orthoclase 

Potash  feldspar 

Monoclinic 

1:3:12 

The  species  appear  in  the  analyses  beyond  to  shade  into  one  another  by  gradual  transitions ; 
but  whether  this  is  the  actual  fact,  or  whether  the  seeming  transitions  (when  not  from  bad  anal- 
yses) are  due  to  mixtures  of  different  kinds  through  contemporaneous  crystallization,  is  not  pos- 
itively ascertained.  The  latter  is  the  most  reasonable  view.  It  has  been  shown  by  Breithaupt 
and  others  that  orthoclase  and  albite  (or  the  potash  and  soda  feldspars)  occur  together  in  infini- 
tesimal iuterlaminations  of  the  two  species,  and  that  the  soda-potash  variety  called  perthite  (p.  356) 
is  one  of  those  thus  constituted.  This  structure  is  apparent  under  a  magnifying  power,  and  also 
when  specimens  are  examined  by  means  of  polarized  light.  Moreover,  these  and  other  feldspars 
very  commonly  occur  side  by  side  or  inter  crystallized  when  not  interlaminated ;  as  oligoclase  and 
orthoclase  in  the  granite  of  Orange  Summit,  N.  Hampshire,  and  Danbury,  Conn. ;  in  obsidian  in 
Mexico ;  in  trachytes  of  other  regions.  Such  facts  show  that  the  idea  of  indefinite  shadings  be- 
tween the  species  is  probably  a  false  one,  since  the  two  keep  themselves  distinct,  and,  in  the 
perthite  and  similar  cases,  even  to  microscopic  perfection.  They  also  make  manifest  that  contem- 
poraneous crystallization  is  a  true  cause  in  many  cases. 

Intermediate  varieties  may  also  come  through  alteration  under  the  agency  of  infiltrating  waters. 
"Water  filtrated  through  powdered  feldspar  of  any  kind  soon  becomes  alkaline  by  taking  up 
part  of  the  bases.  Moreover  there  is  a  strong  tendency  to  alteration,  and  the  final  production  of 
kaolin,  a  change  involving  the  loss  of  all  the  protoxyd  bases,  and  also  much  of  the  silica,  the  oxy- 
gen ratio  of  the  silica  and  alumina  being  thus  reduced  to  1 :  1.  from  3  :  1  in  orthoclase  or  albite, 
and  from  2  :  1  in  labradorite. 

The  species  andesite  is  still  a  doubtful  one. 

The  play  of  colors,  especially  remarkable  in  much  labradorite,  and  occurring  also  in  some 
adularia,  albite,  and  oligoclase,  indicates,  according  to  Reusch  (Pogg.,  cxvi.  392,  cxviii.  256, 
exx.  05),  the  existence  of  a  cleavage  structure  of  extreme  delicacy  transverse  to  the  median 
or  brachydiagonal  section.  In  adularia  the  plane  of  this  cleavage  is  perpendicular  to  this 
section  (or  that  of  the  clinodiagonal);  in  labradorite  it  is  in  general  more  or  less  inclined,  and 
differently  in  different  specimens.  The  play  of  color,  Reusch  observes,  appears  therefore  to  be  that 
of  thm  plates ;  yet  the  linings  of  what  he  regards  as  a  cleavage  system  appear  to  be  of  indis- 
tinguishable minuteness;  and  although  the  existence  of  thin  plates  can  hardly  be  established  by 
means  of  the  microscope,  it  is  proved  by  their  effects  in  the  play  of  colors,  nebulous  images  within, 
and  the  phenomena  of  inflexion  or  diffraction  which  result  from  their  regular  grouping.  There  ap- 
pears to  be  no  connection  between  the  inclination  of  the  plane  in  labradorite  and  the  colors  observed. 
The  play  of  colors  is  best  seen  on  a  plate  polished  parallel  to  the  brachydiagonal  section  (i-l),  when, 
as  Descloizeaux  states,  it  is  turned  to  the  right  or  left  on  an  axis  slightly  oblique  to  the  face, 
tvhich  extends  toward  the  obtuse  angle  between  the  edges  0/i-i  and  J'/i-i,  and  makes  an  angle 
of  about  70°  with  the  edge  0/i-i;  and  the  maximum  effect  is  produced  in  two  positions  situated 
45°  to  50°  from  one  another,  which  are  unequally  inclined  to  the  face  i-i. 

The  play  of  colors  is  indepenceut  of  the  disseminated  microscopic  crystals  of  foreign  substances 
which  occasion  the  aventurine  effect. 

The  feldspars  are  intimately  related  to  the  isometric  species  of  the  Leucite  group.  Leucite 
has  the  oxygen  ratio  1:3:8,  one  of  the  feldspar  ratios ;  so  that  isometric  leucite,  monoclinic  hy- 
alophane,  and  triclinic  andesite  (if  this  species  is  sustained),  form  a  trimorphous  group.    But 
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tvhile  the  form  of  leucite  appears  at  first  sight  to  bo  very  unh'ke  that  of  the  true  feldspars,  ther« 
is  actually  approximate  isomorphism.  For  the  monoclinic  and  triclinic  forms  are  strictly  obliqut 
or  clinohedrized  dodecahedrons.* 

If  a  dodecahedron  be  so  placed  that  an  octahedral  axis,  that  is,  the  line  between  the  apices  o! 
two  of  the  trihedral  solid  angles,  is  vertical,  it  is  then  a  six-sided  prism 
with  trihedral  summits.  If  now  this  axis  bo  inclined  8°  G'  in  one  of  the 
diametral  planes  of  the  six-sided  prism,  it  will  have  the  inclination  of  the 
axis  of  orthoclase ;  and  this  8°  6'  is  the  greatest  amount  of  divergence 
from  the  dodecahedral  angles  that  occurs  in  the  species.  The  planes 
/,  i-i  incline  to  one  another  at  angles  near  120°,  and  correspond  to  the 
6  vertical  planes  of  the  dodecahedron  (as  above  placed).  The  basal 
plane  0  is  also  dodecahedric,  for  0  A  7=1 22°  16',  and  Oa  t-l  (dodecahe- 
iric)  =  90°.  The  four  planes  1  are  also  dodecahedric,  as  shown  by 
their  position  and  inclinations.  Thus  all  the  twelve  faces  of  the  dode- 
cahedron occur  in  the  above  figure ;  they  are  lettered  D. 

Again,  the  planes  i-'h  and  l-i,  which  replace  the  edges  between  the 
dodecahedric  planes  /,  i-i  and  1,  1,  with  angles  near  150°,  correspond 
to  planes  of  the  trapezohedron  2-2  (that  truncating  the  dodecahedron, 
f.  14),  and  consequently  the  figure  contams  six  trapezohedric  planes; 
they  are  lettered  T. 

Again,  the  planes  2-i  are  cubic ;  for  they  make  with  the  dodecahe- 
dric plane  0  the  angle  1.35°  3',  varying  but  8'  from  the  isometric 
angle.  2-i  is  another  cubic  face ;  it  is  inclined  to  7J  a  dodecahedric 
plane,  134^  19'.     There  are  present,  therefore,  all.szx  faces  of  the  cube;  they  are  lettered  H. 

Finally  the  plane  ^-i,  at  the  top  of  the  figure  (and  the  only  remaining  one),  lettered  O,  is  octaho- 
dric,  as  shown  by  its  intersections  with  the  cubic,  dodecahedric,  and  trapezohedric  faces ;  and  also 
by  its  iucUuation  to  the  cubic  face  2-i=124°  51',  and  to  the  dodecahedric  face  7=145°  47',  tJiese 
angles  in  isometric  forms  being  125°  16'  and  144''  44'. 

It  follows  then  that  the  above  figure  contains  the  dodecahedric  planes  7,  I,  i-i,  0,  1,  1,  with 
their  opposites,  or  the  whole  twelve ;  the  trapezoJiedric  i-^,  i-^,  l-i,  with  their  opposites,  or  six ;  the 
octahedric,  ^-i,  with  its  opposite,  or  iiuo ;  and  the  cubic  2-?\  2-i,  2-i,  or  all  six ;  and  no  others.  The 
angles  of^  the  obliqtce  cube  are  2-iA2-i,  over  O,  =  90°  6',  2-iA2-?"  =  9rt°  48'.  Moreover,  the  normal 
apex  of  the  clinohedrized  dodecahedron  is  that  part  of  the  crystal  occupied  by  the  octahcdric 
plane  f-i ;  in  other  words,  f-z  is  normally  the  basal  plane,  and  not  0 ;  and  the  true  inclination  of 
the  vertical  axis  is  8°  6'  (the  angle  ^iM-i  being  98'  6'). 

Accordingly  the  two  cleavages  in  orthoclase,  parallel  to  0  and  i-i,  are  both  dodecahedric. 
Moreover,  the  directions  of  twinning  are  either  dodecahedric  (parallel  to  i-i,  which  is  the  most 
common,  and  0),  or  cubic  (parallel  to  2-i). 

These  relations  hold  true  also  for  the  triclinic  feldspars,  the  only  peculiarity  in  which  is  that 
the  principal  section  has  slight  lateral  obliquity,  so  that  the  two  cleavage  planes  (dodecahedric) 
incline  to  one  another  9:^°  15'  to  94°  15'  instead  of  90".  G.  Rose,  in  an  article  on  albite  (Popg.. 
cxxv.  457),  alludes  to  the  remarkable  fact  that  the  planes  2-1  (see  p.  349),  either  side  of  0,  make 
with  one  another  in  this  species  very  nearly  a  right  angle  (90°  35',  Neumann,  and  90°  4',  Descloi- 
zeaux).  The  fact  is  not  so  surprising  when  it  is  observed  that  the  planes  2-t  are  cubic  faces.  They 
correspond  to  2-i  in  orthoclase. 

310.  ANORTHITE.     INDIANITE.     Matrix  of  Corundum  (fr.  the  Carnatic,  India)  Bourn.,  Phil 
Trans.,  1802.     Indianite  Bourn.,  Cat.,  60,  1817;  Phillips,  Uin.,  44,  1823.     Anorthit  (fr.  Vesuv.) 
G.  Rose,  Gilb.  Ann.,  Ixxiii.  197,  1823.     Cristianite  (Christianito),   Biotina  (fr.  Vesuv.),  Mont.  <k 
Gov.,  Min.  Yesuv.,  1825.     Tankit  (fr.  Norway)  Breith.,  Schweigg.  J.,  Iv.  24r,,  1829.     Thiorsauit 
(fr.  Iceland)  Genth,  Ann.  Ch.  Pharm.,  Lrvi.  18,  1848  ;  Thiorsanit  had  orOwgr. 

Latrobite  (fr.  Labrador)  Brooke,  Ann.  Phil.,  v.  383,  1823  ;  ChUdren,  ib.,  viii.  3S,  1824  =  Diploit 
Breith.,  C.  G.  GraeUn's  Chem.  Unters.  Dipl.,  Tubingen,  1825.  Amphodelit  (fr.  Finland)  N.  Kor- 
densk.,  Pogg.,  xxvi.  488,  1832;=Lepolit  v.  Jossa,  Breith.  Handb.,  531,  1847. 

Triclinic.     a  :  h  (bracli.) :  c  (macrocl.)= 0-86663  : 1 : 1-57548. 


*  See  a  paper  by  the  author.  Am.  J.  Sci.,  II.  xliv.  406.  The  following  comparisons  will  bo  bo U 
ter  appreciated  if  the  reader  has  before  him  a  dodeciihedral  crystal  ^as  of  garnet',  or  a  model  of  tha 
form,  so  placed  that  a  trihedral  solid  angle  shall  be  at  top,  and  one  of  the  faces  of  tho  trihedra^ 
summit  shall  be  inclined  to  the  left.  Tho  vertical  edge  to  the  loft  will  then  correspond  to  the  Icrt 
vertical  line  of  the  figure  of  orthoclase,  that  is,  to  tho  edge  I/I. 

22 
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7a  7'=:120°  31' 

0  hi-i,  ov.  2-r,  =  85  50 

O  hi-i,  ov.  2-1, =94  10 

O  A  I'=1U  (Si 

0  A  7=110  40 

0  A  2-^=133  14 
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0  A  2-?=137°  22' 

(9  A2-^,ov.l-^,=98  46 

{>  A  1=122  8 

(?Al'=125  43 

0  Ki-i,  ov.  l-^,  =  8Y  6 

t-4A/=121  56 


aA/'=117°  33V 
i-%  A  t-i=116  3 
7' A^-S'=148  32 
a=88  48i 
/3=64  4i 
7=86  46f 


0 

H 

H 

2-^ 
6-t 

-1 

-1' 

2-X' 

-1-1 

i-S 

-4-2' 

i-i 



/' 

i-3' 

6-t 

t-t 

I 

4-2 

6-r 

4-i' 

3-S 

4-2' 

4-2 

2-r 

3-3 

2 

2-i 

2' 

2-! 

4.0 

f2' 

1 

1-i 

1' 

1-^ 

K 

1-^ 

i-*' 

1 

H 

Observed  Planes.  # 

Cleavage  :  {7,  ^-^  perfect,  the  latter  least  so.  Twins  similar  to  those  of 
albite.     Also  massive.     Structure  granular,  or  coarse  lamellar. 

H.  =  6--7.  G.=2'66-2-78;  2-70 -2*75,  Iceland,  Urals,  Corsica;  2-762. 
massive,  Eose  ;  2*763,  amphodelite ;  2-668,  indianite,  Silliman.  Lustre  of 
cleavage  planes  inclining  to  pearly ;  of  other  faces  vitreous.  Color  white, 
grayish,  redchsh.  ^  Streak  uncolored.  Transparent— translucent.  Fracture 
conchoidal.  Brittle.  Optic-axial  angle  large  ;  one  bisectrix  positive  and 
nearly  normal  to  i-\  the  other  negative  and  sensibly  oblique  to  i-%. 

Van— 1.  Anorthite  was  described  from  the  glassy  crystals  of  Somma;  and  chrisiianiie  and 
hwtine  are  the  same  mineral.     Thiorsauiie  is  the  same  from  Iceland. 

2.  Indianite  is  a  white,  grayish,  or  reddish  granular  anorthite  from  India,  first  described  in 
1802  by  Count  Bournon. 

a.  Amphodelite  is  a  reddish-gray  or  dingy  peach-blossom-red  variety,  partly  in  rather  large  crys- 
tals, from  Finland  and  Sweden;  the  angle  between  the  two  cleavage  surfaces  (or  0  A  i-l)  is  94"  20', 
and  0  on  edge  ///'  =  1I6°.  Lepoliie  of  Breithaupt  (or,  as  he  says,  of  von  Jossa,  who  sent  it  tc 
him)  comes  from  the  same  region,  and  is  the  same  variety;  some  of  the  crystals  are  2  inches  long 
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Latrohite,  from  Labrador,  is  pale  rose-red,  and  closely  resembles  amphoielite.     Tt  has  thre« 

cleavages,  affording,  according  to  Brooke,  the  mutual  inclinations  98°  :{0',  93°  30',  and  91°  or 

according  to  Miller,  101°  45',  93°  BO'  (=0  A  i-I),  and  lo9'  (=  0  A  /').     Named  aacr  Rov.  C.  j! 

Latrobe. 

Walrastedt's  "Scapolite  from  Tunaberg"  is  anorthite,  according  to  G.  Rose  (Krvst  Ch  Min 
83).  V     /    •       •         f 

Comp.— 0.  ratio  1:3:4;  (i  ft^'  +  f  ':^\y  Si''=Silica  43*1,  alumina  3r.-9,  lime  200=  100. 

Analyses:  1,  Chenevix  (Phil.  Trans.,  1802,  33H) ;  2,  G.  Rose  (Gilb.  Ann.,  Ixxiii.  173);  3,  1 
Abich  (Pogg,  li.  619) ;  5,  Reinwardt  (Pogg.,  1.  351);  6,  Forchhammer  (Jahresb.,  n.  iiiii.'  2.S4); 
7,  Damour  (Bull.  G.  Fr.,  II.  vii.  83);  8,  Waltershausen  (Vulk.  Gest ,  22);  9,  Krdmann  ((KtV.  Ak. 
Stockh.,  t>7,  1848);  10,  NordenskiOld  (Jahresb.,  xii.  174);  11,  Svanberg  (Jahresb.,  xx.  238);  12, 
13,  Laugier  (Mem.  Mus.  d'Hist.  Nat.,  vii.  841);  14,  G.  J.  Brush  (Am.  J.  Sci ,  II.  viii.  391,  with 
corrections  priv.  contrib.) ;  15,  16,  Hermann  (J.  pr.  Ch.,  xlvi  387);  17,  18,  C.  Gmelin  (Pogg.,  iii. 
08);  19-21,  A.  Streng  (Jahrb.  Min.,  18(i4,  259,  B.  H.  Ztg.,  xxiii.  54);  22,  Devillo  (Ann.  Ch.  Phys^ 
III.  xL  286);  23,  R.  H.  Scott  (PhU.  Mag.,  IV.  xv.  518);  24,  Potyka  (Pogg.,  cviii.  110);  25, 
Ilaugliton  (Phil.  Mag.,  lY.  xix.  13);  26,  A.  Streng  (Jahrb.  Min.  1867,  536);  27,  Ranimclsberg 
(Min.  Ch.,  590): 


Si 


*1      Pe     Mg    6a      N'a     K:      It 


1. 

Carnatic 

42-5 

37-5 

3-0 

15-0 

=98  0  Chenevix. 

2. 

Mt.  Somma 

44-49 

34-46 

0-74 

5-26 

15-68 



=100-63  G.  Rose. 

3. 

<( 

44-12 

35  12 

0-70 

0-56 

19-02 

0-27  0-25 

=100-04  Abich. 

4. 

« 

43-79 

35-49 

0-57 

0-34 

18-93 

0-08  0-54 

=100-34  Abich. 

6. 

Java 

46-0 

37-0 



14-5 

0-6      

=98-1  Reinwardt 

6. 

Iceland,  Thiorsd. 

47-63 

32-52 

201 

1-30 

17-05 

1-09  0-29 

=101-89  Forclili.     G.  =  2-70. 

1. 

u                 u 

45-97 

33-28 

1-12 

17-21 

1-85 

,  auglte  0-69  D.     G.  =  2  75. 

8. 

'         Hecla 

45-14 

32-10 

2-03 

18-32 

1-06  0-22 

0-31,  Mn  0-78''  =  99-90  Waltcrsh, 

9. 

Anorihile 

43-34 

35-37 

0-35 

17-41 

0-89  0-52 

0-39,  Fe  1-35,  undec.  0-57  =  100-19 
Erdmanj> 

10. 

AmpJiod.,  Finl. 

45-80 

35-45 



5-05 

10-15 



1-85,  i^e  1-70  NordenskiGld. 

11. 

"         Tunaberg  44-55 

35-91 

0-07 

4-08 

15-02 



0-00=100-28  Svanberg. 

12. 

Indianite,  red 

42-00 

34-00 

3-20 

15-00 

3-85    

1-00  =  98-55  Laugier. 

13. 

"         white 

43-0 

34-5 

1-0 

15-6 

2-6 

1  0  =  97-7  Laugier. 

14. 

((                a 

42-09 

38-89 



15-78 

408 

=100-84  Brush. 

15. 

Lojo,       Lepol. 

42-80 

35-12 

1-50 

2-27 

14-94 

1-50 

1-56  =  99-69  Hermann. 

16. 

Orrijarvi     " 

42-50 

33-11 

4-00 

5-87 

10-87 

1-69 

1-50  =  99-54  Hermann. 

17. 

Latrobite 

44-65 

36-81 



0-63 

8-28 

6-58 

2-04,  Mn  3- 16=  102-1 6  Gmelin. 

18. 

a 

41-78 

32-83 



5-7-/* 

>    9-79 

6-58 

2-04  =  98-78  Gmelin. 

19. 

Neurode 

45-05 

3000 

1-97 

1-29 

16-71 

1-86  0-48 

3  13  =  100-49  Streng.     G.  =  2-76. 

20. 

Harzburg,  cryst. 

45-37 

34-81 

0-59 

0-83 

16-52 

1-45  0-40 

0-87=100-84  Streng. 

21. 

•'           massive 

42-01 

28-63 

2-23 

ir. 

19-11 

0-76   1-12 

6-03  =  98-89  Streng. 

22. 

St.  Eustache 

45-8 

35-0 



0-9 

17-7 

1-0      

=100-4  Deville. 

2:-;. 

Bogoslovsk,     Ural  46-79 

33-17 

304 

ir. 

15-97 

1-28  0-55 

=100-31  Scott.     G.  =  2-72. 

2i. 

Konchekovskoi,  " 

45-31 

84-53 

0-71 

O-ll 

16-85 

2-59  0-91 

=101-01  Potyka.     G.  =  2  73. 

25. 

Carlingford,  Irel. 

45-87 

34-73 

1-55 

17-10 

=  99-25  Haughton. 

26. 

Hyffhauser  Mts. 

44-67 

34-22 

0-88 

0-29 

11-92 

1-57  2-33 

4-13  =  100-01  Streng. 

27. 

Meteoric 

44-38 

33-73 

3-29 

0-36 

18-07 

1  03  0-33 

=101  19  Rammelsberg. 

With  Ca  O  and  Ni  O. 


With  Mn'  O'. 


Anal.  23,  granular,  in  dioryte;  24,  with  hornblende  forming  a  rock;  26,  in  dioryto,  G.  =  2-77 ; 
27,  from  meteorite  of  Juvenas. 

Genth  obtained  in  an  analysis  of  his  Thiorsaia'te,  which  is  regarded  as  the  same  mineral  as  that 
of  anal.  6,  Si  4886,  ^1  3059,  ^e  1-37,  Mn  tr.,  Mg  097,  Ca  17-16.  Na  113,  K  002  =  10020.  The 
Neurode  feldspar  (anal.  19),  from  a  serpentine  rock,  gives  the  0.  ratio  1  :  2^  :  4,  and  is  hydrous, 
and  had  probably  lost  part  of  its  alumina.     For  an  analysis  of  the  same  by  v.  Rath,  see  Pogg., 

xcv.  553.  J.J-     •     tL^ 

Pyr.,  etc.— B.B.  fuses  at  5  to  a  colorless  glass.  Anorthito  from  Mt.  Somma,  and  indianito  rcom 
the  Carnatic,  are  decomposed  by  muriatic  acid,  with  separation  of  gelatinous  silica. 

Obs.— Occurs  in  some  granites;  occasionally  in  connection  with  gabbro  and  serpentine  rock  a  ; 
in  some  cases  along  with  corundum  ;  in  many  volcanic  rocks. 

Anorthite  {christianite  and  bioiine)  occurs  at  Mount  Vesuvius  in  isolated  blocks  among  tbc  old 
lavas  in  the  ravines  of  Monte  Somma,  associated  with  sanidin,  augite.  mica,  and  idocraso ;  on  the 
island  of  Procida  near  the  entrance  to  the  bay  of  Naples ;  in  tlio  Faroe  islands,  and  on  J«va;  oc 
Iceland,  on  the  plain  of  Thiorsd,  Hecla,  and  elsewhere  (G.  =  2-G9-2-75ji  near  Bogoslovsk  m  tae 
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Ural  (G.=2'72— 2*73,  anal.  23,  24);  at  Carlingford  in  Ireland;  in  the  meteoric  stcne  of  Juvenas 

(anal.  27).  *  0^77 

Amphodeliie  occurs  in  Lojo,  Finland,  in  a  limestone  quarry,  and  at  Tunaberg,  Sweden ;  lepohte^ 
at  Lojo  and  Orrijarfvi ;  linseite  is  probably  the  same  partly  altered  (Breith.,  J.  pr.  Ch.,  xlvii.  235), 
containing  a  few  p.  c.  of  water.  Latrobiie  is  from  Amitok  island,  on  the  coast  of  Labrador 
Indianite  is  the  gangue  of  corundum  in  the  Carnatic,  with  garnet,  cyanite,  and  hornblende ;  the 
specimen  analyzed  by  G.  J.  Brush  was  originally  from  the  hands  of  Count  Bournon,  and  came 
from  the  Indian  locality. 

Anorthiie  was  named  in  1823  by  Rose  from  dvopBSi^  oblique,  the  crystallization  being  triclinia 
Bournon's  name,  Indianite,  derived  from  the  locality  in  India,  was  first  published  in  his  Catalogue 
of  the  Royal  Mineralogical  Collection,  in  the  year  1817.  The  species  had  been  described  by  him  as 
early  as  i802  (1.  c),  and  his  description  is  remarkably  complete  for  the  time,  it  including,  besides 
physical  characters,  a  chemical  analysis  by  Chenevix  (anal.  1  above)  agreeing  nearly  in  essential 
points  with  the  later  by  Rose,  and  quite  as  well  as  his,  with  the  true  or  normal  composition  of 
the  mineral.  Bournon  supposed  that  the  grains  might  be  rhombohedral  in  crystallization  ;  but 
Brooke,  in  Phillips'  Mineralogy  (3d  ed.),  pubHshed  in  1823,  the  year  of  Rose's  publication,  an- 
nounced that  there  were  two  cleavages,  inclined  to  one  another  84°  45'  and  95°  15',  differing  not 
widely  from  the  same  angle  (0  A  i-l)  as  ascertained  by  Rose.  Justice  seems  to  require  that 
Bournon's  name  should  be  restored  to  the  species.  Beudant,  in  the  first  edition  of  his  mineralogy, 
published  in  1824,  describes  indianite  in  fuU  and  called  it  lime-feldspar,  mentioning  anorthite  only 
in  his  index. 

Christianiie  was  named  by  Monticelli  and  Covelli  after  the  prince  Christian  Friedrick  of  Den- 
mark, who  explored  Vesuvius  with  them ;  Amphodeliie  from  aficpi,  double,  and  aSe^og,  spear,  the 
crystals  being  often  twinned  parallel  to  i-i ;  LatroUte,  after  0.  F.  Latrobe,  the  discoverer  of  the 
variety. 

For  recent  observations  on  cryst,  see  Descl.  Min.,  i.  294 ;  Hessenb.  Min.  Not.,  No.  i.  6 ;  Websky, 
ZS,  G.,  xvi.  530  ;  Kokscharof,  Bull.  Ac.  St.  Pet.,  vii.  326.  The  angles  given  are  from  Kokscha- 
rof,  whose  measurements  agree  closely  with  those  of  Marignac. 

Alt. — Zz7i5ezfe  N.  Nordeuskiold,  Komonen,  Verb.  Min.  Ges.  St  Pet,  1843,  112.  Considered 
altered  lepolite,  which  is  from  the  same  mine  in  Orrijarvi,  Finland.  Occurs  in  large  crystals, 
H.  =  3-5;  G.  =  2-796  —2-83;  color  black  externally.     The  name  is  sometimes  written  iindsayite. 

Sundvikite  A.  E.  Nordenski51d,  Beskrifn.  Finl.  Min.,  113,  1855,  and  Jahrb.  Min.,  1858.  Feld 
spar-like  in  form ;  G.  =  2-70  ;  from  Nordsundvik,  Finland.     It  is  regarded  as  altered  anorthite. 

Rosiie  and  polyargiie  are  pinite-like  pseudomorphs ;  see  Finite. 

The  following  are  analyses  of  these  minerals:  1,  Xomonen  (1.  c);  2,  Hermann  (J.  pr.  Ch.,  xlvi 
393,  xlviii.  254);  3,  Bonsdorff  &  Ursin  (Ramm.  Min.  Ch.,  593): 

Si         ^1        3Pe      Fe      Mg       Ca     Na       K        ft 

1.  Linseite         47*50     35*29     7-03     3-56 6-62  =  100  Komonen. 

2.  "  42-22     27-55     6-98     2-00     885 2-53     3*00     7-00=100-13  Hermann. 

3.  Sundvikite    44-82     30-70      369     1-48     6-81     6-78      3*38,  Mn  1-21  =  99  21  B.  &  U 

The  presence  of  little  lime  and  of  much  water  is  a  peculiarity  of  each  of  these  minerals. 

310A.  Cyclopite  von  Walter shausen,  Yulk.  Gest.,  292,  1853.  Cyclopite  occurs  in  white  trans- 
parent glassy  crystals,  with  H.  =  6.  According  to  v.  Walter  shausen,  in  crrstallization  it  is  tri- 
clinie,  like  anorthite  and  labradorite.  Analysis  afforded  him  (1.  c.)  Si  41-45,  ^l  29-83,  3Pe  2'20,  Ca 
20-83,  Mg  0-66,  Na  2-32,  K  1*72,  H  1-91=100-92.  It  coats  geodes  in  the  doleryte  of  the  Cyclopean 
islands  near  Catania. 

31  OB.  Barsowite  G.  Rose,  Pogg.,  xlviii.  567,  1839.  Massive,  of  a  gramalar  texture,  with  a 
nearly  perfect  cleavage  in  one  direction. 

H.=5*5— 6.  G.=2-74— 2*752.  Lustre  more  or  less  pearly.  Color  snow-white,  subtranslu- 
cent.     Fracture  granular  or  splintery.     Optically  biaxial  (DescL). 

Mean  of  three  analyses  by  Varrentrapp  (Pogg.,  xlviii.  568):  Si  48-71,  3tl  33-90,  Iklg  1-54,  6a 
15-29=99-44.  The  analysis  corresponds  to  the  oxygen  ratio  1 :  3-18 :  5-24.  B.B.  alone,  fuses 
only  on  the  edges  to  a  vesicular  glass.  Gelatinizes  easily  on  heating  with  muriatic  acid.  The 
mineral  is  probably  identical  with  anorthite.  Optical  characters  separate  it  from  seapolite.  Occurs 
in  boulders  in  the  auriferous  sand  of  Barsovskoi,  as  the  gangue  of  the  blue  corundum,  as  indian- 
ite is  the  gangue  of  the  corundum  of  the  Carnatic. 

3100.  Bytownitb  Thomson,  Min.,  i.  372,  1836.  Bytownite  is  a  greenish-white,  feldspar-like 
mineral,  occurring  in  boulders  at  Bytown,  Canada,  having  G.  =  2-801,  Thomson,  3-733,  Hunt.  It 
has  been  referred  to  anorthite,  although  the  analyses  give  the  oxygen  ratio  nearly  1 :  3  :  5,  as  in 
Darsowite.  The  following  are  analyses  with  others  of  related  substances:  1,  Thomson  (1.  c);  2, 
T.  S.  Hunt  (Am.  J.  Sci.,  IL  xii.  213,  Phil  Mag.,  IV.  i.  322);  3,  Tennant  (Rec.  Gen.  Sci.,  iii 
«39):  4,  5,  T.  S.  Hunt  (Logan's  Rep.,  1863,  479);  6,  T.  Thomson  (Min.,  i.  384,  1836): 
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UNI6ILICATE8. 

1 
« 

§i 

*1           Fe 

Mg 

Ca 

Na 

n 

1.  Byiownite 

(1)47-57 

29-65        3-67 

0-40 

9-06 

7-60 

1  96  =  99-83  ThomEon. 

2. 

47-40 

30-45  ^Q  0-80 

0-87 

14-24 

2-82 

2-00,  K  0-38  =  98-90  Uunt 

3.  Bytown 

46-80 

26-15  Fe  4-70 

2-95 

16-25 



2  00  =  97-85  Tennant. 

4.  Yamaska 

46  90 

31-10        1-35 

0-65 

1607 

1-77 

l-()(»,  K  0-58  =  99-42  Hunt 

5.  Hunterstown      49  10 

26-80        0-80 

ir. 

14-67 

und. 

!-?.()  =  98 -96  Hunt, 

6.  Huronite 

45-80 

33-92  Fe  4-32 

1-72 

8-04 

4'16  =  y7-96  Thomson. 

34J 


The  specimen  for  anal.  2  was  a  greenish- white  feldspathic  rock  from  a  boulder  near  Ottawa, 
having  G.  =  2-73 — "a  portion  of  the  specimen  upon  wliicli  Dr.  Thomson  based  the  species  l/yioion' 
i/e."  That  of  3  was  from  the  same  region, but  is  not  called  bytownite  by  Tennant.  Tliat  of  4  waa 
a  feldspar  from  the  intrusive  dioryte  of  Yamaska  mountain,  having  the  cleavage  surface  flnolj 
striated;  and  associated  with  hornblende  and  a  little  sphene;  G.  =  2-756 — 2-763.  That  of  5  is  a 
pale  sea-green  feldspar  from  a  boulder;  G.  =  2-695 — 2 -703. 

Thomson's  huronite,  anal.  6  (1.  c),  is  an  impure  anorthite-like  feldspar,  related  to  the  above,  ao 
cording  to  T.  S.  Hunt  (priv.  contrib.);  excluding  the  4-lG  p.  c.  of  water,  the  8i  would  be  47  p.  c. 
of  the  remainder.  Thomson  states  that  it  is  infusible.  He  also  says  that  his  bytownite  is  infus- 
ible, which  Prof.  Brush  finds  is  not  a  fact. 

311.  LABRADORITE.  Labradorsteiu  (under  Feldspat)  Wern.,  Ueb.  Cronst.,  149,  1780, 
Bergm.  J.,  375,  1789.  Pierre  de  Labrador  Forsi,  Cat.,  82,  1780;  de  Lisle,  Crist,  ii.  497,  1783. 
Labrador  Feldspar.  Labrador  G.  Bose,  Gilb.  Ann.,  Ixxiii.  173,  1823;  Breith.,  Char.,  1823.  Limo 
Feldspar. 

Mornite  T?iom.,  Ed.  N.  PhU.  J.,  xiii.  1832.     Silicite  Thorn.,  PhiL  Mag.,  III.xiiL  190,  1843. 
Saussurite  pt.     Radauit  Breith.,  B.  H.  Ztg.,  xxv.  87. 

Triclinic.     Observed  planes  :   0  ;  i-i ;  1,  /;  2-1 ;  1',  /'.  ; 

/A  /'=121°  Sr  0  A  r=lir  34'  i-i  A  7=117°  30' 

0  A  i-i,  ov.  2-i',=93  20  0  A  2-1=98  58  i-i  A  /'=120  53 

0  A  i-i,  ov.  2-2,=86  40  6^  A  1  =  125  28  i-i,  left,  A  2-e=90  20 

0  A  7=110  50  Oh  l'=122  42  7a  7, in twin,  =  125 

Angles  from  Marignac.  Heuscli  gives,  as  a  mean  of  manv  measurements, 
6>  A^-^=86°  20',  0  A  7'=114°  4',  i-i  A  7'=120°  43'.  l\yins  :  (1)  composi- 
tion-face i-i ;  often  lamellar  from  repeated  composition  of  this  kind  ;  (2)  (?, 
with  the  orthodiagonal  as  the  axis  of  revolution.  Cleavage:  0  easy  ;  i-i 
less  so;  7  traces.  Also  massive  granular,  and  grains cleavable ;  sometimes 
cryptociystalline  or  hornstone-like. 

H.  =  G.     G.  =  2-67— 2-7G.      Lustre  of  0  pearly,  passing  into  vitreous; 
elsewhere  vitreous  or  subresinous.     Color  gray,  brown,  or  greenish  ;  some- 
times colorless  and  glassy;  rarely  porcelain-white;  usually  a  change  of 
colors  in  cleavable  varieties.     Streak  uncolored.     Translucent — subtrans 
lucent. 

Comp.,Var.—0.  ratio  1:3:6;  ftgi-H^lSi^  orliR'-hf.^Si'-h  ^Si;=,  if  1  fi  =  lCa  +  i  Na, 
Silica  52-9,  alumina  30-o,  lime  \2%  soda  45  =  100. 

Var.  1.    Cleavable.     (a)  Well  crystallized  to  (b)  massive. 

Play  of  colors  either  wanting,  ns  in  some  colorless  crysUils  ;  or  pale ;  or  deep  ;  blue  and  pjeen 
Are  the  predominant  colors;  but  vellow,  fire-red,  and  pearl-gray  also  occur.  By  cuttwig  vc-ry  tlun 
slices  oarallel  to  i-l  from  the  original  labradorite,  they  arc  seen  under  tho  nncro.scopo  to  i-ontain, 
besides  i-triae,  great  numbers  of  minute  scales,  like  the  aveuturine  oligoclase,  which  are  probably 
gothite  or  hematite.  The  chatoyant  colors  may  be  heightened  in  their  eflect  by  these  scales,  bul 
are  not  due  to  them  (p.  836).  , 

2.  Compact  massive,  or  cryptocrystatline ;  Labrador! If -Fehile.  The  color  soraetmios  ^y  M 
brownish-red  ;  but  sometimes  porcclain-white.     Some  of  the  so  called  sau^uriUi  \s  hero  lududoO- 

A  variety  from  the  gabbro  of  Baste  in  the  Radau  valley,  llarz,  is  cdled  Jiadauttchy  UrciUiaupu 
Brcithaupt  refers  to  anal.  20;    lL  =  o;  G.  =  2-7GG-2-84.»;    color  whitc>  to  gray;  mtcrdeavagl 
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angle  93f  °.    He  also  refers  here,  witli  a  query,  a  feldspar  from  Rizzoni  in  the  Tyrol ;  G.  of  t 
Bpecimen  not  fresh  2*811. 

Analyses:  1,  Klaproth  (Beitr.,  vi.  250,  ]815);  2,  S.  v.  Waltersbausen  (Vulk.  Gest,  24,  1853); 

8,       "  "         '"'  ^    '""^    ^  '      ^"'     "  "       '^       -    ^  -  •  - 

(PI 

9, 

Christiania,  1861,  177);  13,  Blomstrand  (CEfv.  Ak.  Stockholm,  296,  1854,  J.  pr.  Ch.,  Lsvi.  158);  14, 

15,  G.  V.  Ratli  (Pogg.,  zcv.  538);  16,  Streng  (Jahrb.  Min.  1864,  267);  17,  v.  Rath  (Pogg.,  xcv 
665);  18.  C.  F.  Chandler  (Inaug.  Diss.,  Gott,  1856);  19,  Delesse  (Ann.  d.  M.,  IV.  xii.  251,  -^58), 
20,  Rammelsberg  (ZS.  G.,  xi.  101,  Min.  Ch.,  597):  21-23,  Streng  (B.  H.  Ztg.,  xx.  265,  xxiii.  53) 
24,  Segeth  (J.  pr.  Ch.,  xx.  253);  25,  Delesse  Q.  c.)';  26,  Abich  (Ann.  Ch.  Phys.,  Ix.  332);  27,  28, 
Waltersbausen  (1.  c.);  29-33,  T.  S.  Hunt  (Phil.  Mag.,  IV.  i.  322,  ix.  354,  and  Rep.  G.  Can.,  1851. 
and  1863,  479);  34,  Deville  (Et.  Geol.,  1848);  35,  A.  Schheper  (Am.  J.  Sci.,  II.  xi.  12]);  36-40' 
V.  Hauer  (Verh.  G.  Reichs.,  1867,  12,  14,  58,  59,  60): 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

n. 

18. 

19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
83. 
84. 
85. 
36. 
37. 
38. 
39. 
40. 


Labrador 

Campsie 
Glasgow 
Seavig,  IreL 
Antrim,  Silicite 
Dalarne 
Paroe 

Berufiord,  Icel. 
Egersund,  Norw. 

Hitteroe 
Sweden 
Neurode,  SiL 


"        Saiiss. 
Zobten,         " 
Tyrol 

Baste,  Harz,  Bad. 
Ilfeld      " 
Harzburg,  crysi, 

"        Radauiie 
Kiew,  Russia 
Greece 
Etna 

"        crysi. 

((  a 

Drummond,      Can, 

Morin.  " 

Rawdon,  " 

Chateau  Richer,  " 

Montarville,         " 

Guadeloupe,  W.  I. 

Maui,  Pacific 

Illowa 

Reesk 

Deva 

Cziffar 

Pereu,  Vitz. 


Si 

65-7o 
5375 
54-67 
52-34 
53-60 
54-80 
52-15 
5252 
52-17 
52-30 
52-45 
51-39 
53-82 
52-55 
50-31 
48-54 
50-84 
51-76 
62-23 
51-CO 
63-11 
50-60 
5()'65 
55-49 
53-20 
53-48 
63-56 
55-83 
54-70 
54  20 
54-45 
55-80 
53-10 
54-2.5 
53-98 
54-53 
55-63 
53-74 
61-72 
64-72 


Xl         Fe      Mg 


26-50 
27-06 
27-89 
29-97 
29-88 
28-40 
26-82 
30-03 
29-22 
29'00 
29-85 
29-42 
26-96 
28-32 
27-31 
29-74 
26-00 
26-82 
27-73 
29-51 
27-27 
29-62 
27-55 
26-83 
27-31 
26-46 
25-82 
25-31 
29-80 
29-10 
28-05 
2690 
26-80 
29-89 
2756 
27-37 
26-74 
28-72 
25-72 
27-39 


1-25 
0-99 
0-31 

0-87 
FeO-20 

1-29 
1-72 
1-90 
1-95 
1-00 
2-90 
1-48 
2-44 
1-71 
0-94 
2-73 
1-77 
1-50 
tr. 
re2-53 
2-13 
0-15 
1  60 
103 
1-60 
3-41 
3-64 
0-36 
1-10 
045 
1-53 
1-35 

1-14 


4-51 


0-47 
0-18 

0-07 

1-02 
0-19 

0-15 
0-16 
0-37 
0-20 
0-48 
0-78 
0-68 
0-22 
0-35 
0-93 
0-28 
0-91 
0-53 
0-30 
0-15 
1-01 
1-74 
0-52 
0-74 
ir. 
0-15 

0-27 
0-72 
0-70 
1-35 

ir. 

tr. 

ir. 

tr. 


Ua 

11-00 

9-58 

10-60 

12-10 

11-02 

12-40 

9-14 

12-58 

1311 

11-69 

11-70 

9-44 

11-20 

11-61 

10-57 

15-14 

14-95 

12-96 

8-28 

11-29 

7-47 

13-86 

13-06 

10-93 

8-02 

9-49 

11  09 

10-49 

11-42 

11-25 

9-68 

9-01 

11-48 

11-12 

8-65 

9-62 

9-78 

10-69 

9-H6 

7-76 


Na 

400 
1-25 
5-05 
3-97 
4-92 

4-64 
4-51 
3-40 
4-01 
8-90 
5-63 
5-00 
4-52 
4-81 
2-95 
4-68 
4-61 


K 

7-53 
0-49 
0-30 
0-80 

1-79 


0-50 
0-60 
1-10 
1-34 
0-64 
1-55 
1-37 
0-61 
0-62 


7-38 
3-14     2-09 


509 
2-65 
2-53 
3-96 
3-52 
4-JO 
4-00 
3-52 
2-44 


1-08 
1-21 
2-19 
0-36 
3-40 
0-22 
0-54 
0-83 
0-23 


undei. 
6-25     1-06 


4-77 
4-24 
3-63 
606 
5-98 
5-08 
4-95 
3-95 
6-66 


0-S6 
0-71 
0-33 
0-47 
1-81 
1-61 
102 
1-02 
2-01 


0-5=99-00  Klaproth. 

0-62  =  101-25  Waltersh. 

=  99-19  Lehunt. 

=99-95  Lehunt. 

0-48  =  1(10-97  Haiigbton. 

0-60,  Fe4-0=100-2()Th, 

1-75  =  98-60  Svanberg. 

=101-55  Forchh. 

=99-80  Damour. 

=99-60  Kersten. 

=99-66  Kersten. 

0-71  =  100-96  Waage. 
=99-95  Blomstrand 

0-62  =  101-18  Rath. 

2-20  =  99-24  Rath. 

1-02  =  100-38  Streng.  ' 

1-21  =  101-24  Ratb. 

0-68  =  99-57  Cbandler. 

0-95=100  Delesse. 

2-48  =  99-7y  Ramm. 

2-38  =  99-84  Streng. 

1-22=101-82  Strong. 

2-97=99-4(»  Strong. 

0-51=9y-c3  Segeth. 

2-51=100-63  Delesse. 

0-42,  Mn  0-89=98-40  A 

0-95  =  100-48  Waltersh. 
=100-35  W^altersh. 

0-40=99-35  Hunt. 

0-40=96-.  0  Hunt. 

0-55=100-49  Hunt. 

0-45  =  99-59  Hunt. 

0-60  =  99-(i0  Hunt. 

=  99-92  Deville. 

=99-21  tcbhcper. 

1-21  =  100-52  Hauer. 

1-07  =  99-91  Hauer. 

1-36=100-48  Hauer. 

2-26=98-84  Hauer. 

0-55=99-09  Hauer. 


In  anal.  2,  G.  =  2-646;  anal.  5,  from  doleryte,  of  meteoric  origin;  anal.  6,  G.  =  2-666;  8,  G.= 
2-68;  9,  G.  =  2-709.  trap,  ywh.;  10,  G.  =  2-71,  brown,  massive;  11,  G.  =  2-72,  with  blue  opales- 
cence; 12,  G.  =  'i-72;  13,  G.  =  2-68,  between  Lund  and  Chri.stianstadt ;  14,  G.  =  2-715,  hyper- 
Ethcne  rock,  bh.-gy. ;  15,  G.  =  2-7u7,  gabbro,  bh.-gy. ;  16,  0.  ratio  1  :  2^  :  4^  or  1^ :  '.\\  :  6.  gabbro, 
17,  G.  =  2-998,  color  porcelain- white  ;  18,  snow-white,  gnli.-w.,  little  lustre,  strp.  with  urahte  ;  19, 
in  "melaphyre,"  between  Botzon  and  CoUman,  pale  gyh.-gn.  ;  20,  G.  =  2-817,  gabbro;  21,  G.  =  2-6, 
in  porphyryte  ,  22,  from  gabbro  ;  23,  ib.,  massive  ;  25,  G.  =  2-883,  in  "porphyry,"  Southern  Morea; 
2-7,  G.  =  2-618;  28,  G.  =  2-633;  29,  G.  =  2-697,  lavender-blue  cleavable  feldspar,  from  a  boulder, 
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SO,  G.:=2-684-2-695,  bluish  opalescent,  cleavablc;  31,  G.  =  2-G7,  bh.-white,  in  trap  rock;  32,  G.- 
2-68,  pale  bh.-  or  guh.-gy.,  lustre  ol"  cleavage  surfaces  vitreous,  elsewhere  waxy;  3:^,  G.  =  2-73  — 
2-74,  from  basalt;  34,  in  trachytic  doleryte,  central  peak;  35,  glassy  colorless 'crystals ;  36-lC 
fr.  Hungary,  in  trachyte ;  36,  0.= 2-G36;  H8,  G.  =  2-598;  39,  G.  =  2-G78:  40,  G.  =  2G37.  AuuU 
36-39  give  the  0.  ratio  1:3:7,  intermediate  between  labradoritc  and  andcsite. 

Pyr.,  etc.— B.B.  fuses  at  3  to  a  colorless  glass.  Decomposed  with  difficulty  by  muriatic  acid, 
generally  leaving  a  portion  of  undecomposed  mineral. 

Obs. — Labradorite  is  a  constituent  of  some  rocks.  (1)  The  cleavablo  mineral,  along  with 
hornblende,  composes  a  granite-hko  variety  of  diabase,  or  a  rock  resembling  diorytc,  but 
having  labradorite  as  the  feldspar.  (2)  If  the  hornblcndic  constituent  is  a  dark  lamellar  vanity 
of  either  hornblende  or  pyroxene,  or  the  species  hypersthene,  the  rock  is  called  hyperyte  (or  hypcr- 
Bthenyte).  (3)  If  the  hornblcndic  mineral  is  a  light  lamellar  pyroxene  (diallage),  the  roc-k  is  called 
gabbro.  (4)  If  the  hornblende  and  labradorite  constitute  a  homogeneous  fine-grained  compact 
mass,  the  rock  is  carted  amphiholyte  or  diabase;  and  (5)  if  the  diabase  contains  distinct  crystals  of 
porphyry,  it  is  a  diabase  porphyry,  the  green  porphyry  or  oriental  verd-antique  of  Greece  (anal 
25)  being  of  this  nature.  (G)  The  crypto-crystalline,  cr  felsite  variety  of  labradorite,  oc-curring 
occiisionally  in  connection  with  some  of  these  rocks,  has  been  called  incorrectly  saussuriU  and 
jade  or  nephrite.     The  above  are  labradoric  metamorphic  rocks. 

There  are  also  the  following  labradoric  intrusive  rocks.  (7)  Doleryte,  consisting  of  labradorite 
and  pyroxene,  with  generally  some  magnetite— a  rock  whicli,  on  the  one  hand,  may  be  light-col- 
ored crystalline  or  granitoid,  and  on  the  other,  dark-colored  compact  massive,  either  porphyrito 
or  not,  sometimes  crypto-crystalline,  and  also  a  cellular  lava;  it  includes  much  of  the  so-called 
trap,  greenstone,  and  amygdaloid.  (8)  Basalt,  similar  to  doleryte  in  structure,  colors,  and  varieties, 
but  containing,  in  addition  to  labradorite  and  pyroxene,  chrysolite  in  disseminated  grains.  Dole- 
rytic  and  basaltic  lavas  are  the  most  common  of  volcanic  rocks.  (•.»)  Labradorite  also  occurs  in  other 
kinds  of  lava,  and  is  sometimes  found  in  them  in  glassy  crystals,  as  in  those  of  Etna  and  Vesuvius. 

The  labradoric  metamorphic  rocks  are  most  common  among  the  formations  of  the  Azoic  or  pre- 
Silurian  era.  Such  are  part  of  those  of  British  America,  northern  New  York,  Pennsylvania,  Arkansas ; 
those  of  Greenland,  Norway,  Finland,  Sweden,  and  probably  of  the  Vosges.  Being  a  feldspar 
containing  comparatively  Uttle  sihca,  it  occurs  mainly  in  rocks  which  include  little  or  no  quartz 
(free  silica). 

Many  foreign  localities  are  mentioned  above. 

On  the  coast  of  Labrador,  labradorite  is  associated  with  hornblende,  hypersthene,  and  magnet- 
ite. It  is  met  with  in  place  at  Mille  Isles,  Chateau  Richer,  Kawdon,  Moriu,  Abercrombie,  and 
elsewhere,  in  Canada  East ;  and  in  boulders  at  Drummond  and  elsewhere,  Canada  West.  It 
occurs  abundantly  at  Essex  Co ,  N.  Y. ;  large  boulders  are  met  with  in  the  towns  of  Moriah, 
Newcomb,  M'Intyre,  Westport,  and  Lewis,  N.  Y. ;  also  occasionally  in  Orange,  Lewis.  St.  Law- 
rence, Warren,  Scoharie,  and  Green  Cos.  In  Pennsylvania,  at  Mineral  Hill,  Chester  Co.,  and  Of- 
posite  New  Hope,  Bucks  Co. ;  in  the  Witchita  Mis.,  Arkansas. 

Silicite  and  mornitc  are  from  Antrim,  Ireland. 

Labradorite  was  first  brought  from  the  Isle  of  Paul,  on  the  coast  of  Labrador,  by  Mr.  Wolfo, 
a  Moravian  missionary,  about  the  year  1770,  aud  was  called  by  the  early  mineralogists  Labrador 
stone  [Labradorslein),  and  also  chatoyant,  opaUne,  or  Labrador  feldspar.  Klaproth's  analysis 
above  (No.  1)  was  the  first  one  made  (in  1815). 

Labradorite  receives  a  fine  polish,  and  owing  to  the  chatoyant  reflections,  the  specimens  aro 
often  highly  beautiful.     It  is  sometimes  used  in  jewelry. 

Alt. — Labradorite,  hke  anorthite,  appears  to  undergo  alteration  with  considerable  facility,  it 
losing  lime  through  infiltrating  carbonated  or  alkaline  waters,  and  receiving  water.  In  some 
cases,  also,  it  has  received  considerable  iron.  The  following  analyses  appear  to  bo  of  spocimeua 
of  this  altered  labradorite.  The  results  are  remarkable  for  either  the  small  proportion  of  imu 
or  large  proportion  of  iro^i^  or  the  same  of  potash  or  of  water,  each  of  which  may  be  regarded  a»» 
an  indication  of  alteration.  Analyses:  1-4,  Delesse  (I,  Ann.  d.  M.,  IV.  xiu  200;  2,  ib.,  xvi.  342; 
3,  Ann.  Ch.  Phys.,  IIL  xl.  271;  4,  Ann.  d.  M.,  IV.  xvi.  :^24);  5,  Metzgcr  (Jahrb.  Mm.,  18o0, 
683) ;  6,  V.  Rath  (ZS.  G..  ix.  246);  7,  Delesse  (Ann.  d.  M.,  IV.  512);  8,  T.  S.  Hunt  (Rep.  G.  Can. 
1863,479): 

2-28,  Mn  0-30=99-8G  Deleii*. 
2-40=:99-91  Delesse. 
3-15,  Mn  0GO  =  9y;>5  DeleMt 
305==  99-83  Delesse. 
3-65  =  99-20  Metzger. 
2'76=100IS  Rath. 
3-00=100  Dclesso. 
0-80  Hunt 


Si 

M 

3Pe 

Mg 

Oa 

Na 

t 

1. 

Bclfahy,  Vosges 

52-89 

27-39 

1-24 

5-89 

5-29 

4-58 

2. 

P.  Jean,      " 

53-05 

28-66 

1-00 

1-51 

6-37 

4  12 

2-80 

8. 

Vosgite         " 

49-32 

3007 

0-70 

1-96 

4-25 

4-85 

4-45 

4. 

Odcrn 

55-23 

24-24 

rii 

1-48 

6-86 

4-83 

3-03 

5. 

Clausthal 

54-44 

25-50 

5-33 

8-05 

211 

012 

6. 

Graubtindten 

53-92 

2151 

4-16 

1-26 

9-41 

5-57 

1-59 

*l. 

Oberstein 

5389 

27-06 

0-97 

8-28 

492 

1-28 

B. 

Mt.  Royal,  Can. 

53-60 

25-40 

4-60 

0-86 

3-62 

undeL 

dU 


OXYGEN   COMPOUNDS. 


No.  1  is  from  a  porphjTitic  rock,  G.=2-U9;  2,  from  dioryte;  3,  the  vosgite-,  from  a  porphyry. 
G.  =  2-771,  color  whitish,  sometimes  slightly  greenish  or  bluish,  lustre  greasy  or  pearly,  4,  from 
the  euphotide  of  Odern  in  Elsace ;  5,  from  an  altered  diabase-porphyry ;  6,  from  a  gabbro,  and 
remarkable  for  its  high  specific  gravity,  Gr.  =  2-840;  7,  from  a  porphyritic  amygdaloid,  a  colorless 
and  translucent  variety,  with  G-.  =  2-642;  8,  from  a  basalt  (or  chrysolitic  doleryte),  "with  a  small 
admixture  of  augite."     Labradorite  also  occurs  changed  to  calcite  (Tschermak). 

Artif. — Hausmann  (Beitr.  Eisenhochofenschlacken,  31)  has  referred  to  labradorite  crystals  dis- 
tributed through  the  mass  of  the  slag  of  a  furnace  at  Veckeshagen,  which  were  an  inch  long,  but 
not  well  formed;  had  two  cleavages  at  right  angles  to  one  another,  with  H.  =  6,  G.  =  2'35;  was 
fusible  B.B.,  but  insoluble  in  muriatic  acid;  and  afforded  Si  66*2,  M  10-4,  Ca  21-0,  Fe  1*9,  Mn 
0-1  =  99-6. 

Globules  of  the  Variolyte  of  Durance.  These  concretionary  globules  are  often  half  an  inch  or 
more  in  diameter,  grayish-green  in  color,  compact  in  texture,  with  G.  =  2*923;  A  specimen  from 
a  locahty  south  of  Mt.  Genevre,  near  Brian9on,  afforded  Delesse  (Ann.  d.  M.,  IV.  xvii.  116): 


Si 

3^1 

Pe 

«r 

Mn 

Mg 

Ca 

Na 

K 

ign. 

56-12 

17-40 

7-79 

0-51 

ir. 

3-41 

8-74 

3-72 

0-24 

l-93=99-86 

Carnaiiie.    A  feldspar,  described  by  Beudant,  occurring  at  the  localities  of  corundum  and 
indianite  in  the  Carnatic,  India,  is  pronounced  by  Breithaupt  and  von  Kobell  to  be  labradorite. 


312.    ANDESITR 


Andesin   Alich,   Jahresb.,   xxi.    167,    1841. 
Glocker,  J.  pr.  Ch.,  xxxiv.  494,  1845. 


Pseudoalbit.   Saccharit 


Triclinic.  Approximate  angles  from  Esterrel  crystals  (Descl.)  :  0  Ai-t^ 
left,  87°-88°,  OaI=11V-112%  0  Al'=115°,  lAi'-l=lir-120%rAU= 
120°,  6>  A2-zr=101°-102°.  Twins:  (1)  composition-face  i-l;  (2)  double 
twins,  made  up  of  two  twins  of  the  kind  in  (1),  one  of  them  reversed,  so 
that  there  are  4  planes  /in  front,  and  at  each  end  tliere  are  the  planes  O 
and  2-1 ;  (3)  double  twins,  like  the  last,  but  one  of  the  parts  turned  around, 
BO  that  there  are  reentering  angles  between  two  faces  0  and  two  ^-^,  and 
four  planes  /in  front.  Cleavage  more  uneven  than  in  albite.  Also  gran- 
ular massive. 

H.=r5-6.  G.=2-61— 2-74:;  from  the  Andes,  2-61— 2*74;  of  saccharite, 
2-66—2-69;  from  the  Yosges,  2*65— 2-68 ;  2*668,  Canada,  Hunt.  Color 
white,  gray,  greenish,  yellowish,  flesh-red.  Lustre  subvitreous,  inclin- 
ing to  pearly. 

Comp. — 0.  ratio  1:3:8,  but  varying  to  1 :  3 :  7.  Perhaps  only  a  mixture  of  labradorite  with  a 
soda-feldspar.     Formula  (J  (Ca,  Na)'-ff  ^1)^  Si*+3  Si ;  or  with  half  the  excess  of  silica  basic. 

Analyses:  1,  Abich  (Pogg.,  h.  523);  2,  3,  Rammelsberg  (5th  Suppl.,  48);  4,  Jacobson  (Ramm. 
Min.  Ch.,  607);  5,  Deville  (Ann.  Ch.  Phys.,  III.  xl.  283);  6-9,  Delesse  (Mem.  Soc.  d'Em.  du 
Doubs,Aun.  d.  M.,V.  iii.  374);  10,  Varrentrapp  (Pogg.,  lii.  473);  11,  Schmidt  (Pogg.,  Ixi.  385);  12, 
Waltershausen  (Vulk.  Gest.,  24);  13,  Laspeyres  (ZS.  G.,  xviii.  329);  14,  15,  v.  Rath  (ZS.  G.,  xvL 
249);  16-19,  T.  S.  Hunt  (Rep.  G.  Can.,  186H,  478);  20,  Franke  (Ramm.  Min.  Ch.,  609);  21,  22 
T.  S.  Hunt  (1.  c);  23,  24,  v.  Hauer  (Verb.  G.  Reichs.,  1867,  18,  81);  25,  26,  Sommaruga  (Jahib 
G.  Reichs.,  xvi.  397,  1866);  27,  A.  Strong  (Jahrb.  Min.  1867,  537): 


Si 

*1 

^'e 

Mg 

Ca 

Na 

K 

■iL 

1. 

Marmato 

59-60 

24-18 

1-58 

1-08 

5-77 

6-53 

1-08 

=99-92  Abich. 

2. 

(( 

60-26 

25-01 

ir. 

0-14 

6-87 

7-74 

0-84 

=100*86  Ramm. 

3, 

<( 

58-32 

26-52 

tr. 

0-11 

8-18 

5-27 

2-36 

0-60  =  101-36  Ramm. 

4. 

(t 

60-14 

25-39 

0-87 

0-53 

7-93 

7-99 

1-66 

=104*51  Jacobson, 

6. 

(1 

63-85 

2405 

0-38 

5-04 

5-04 

0-88 

0-76=100  DeviUe. 

6. 

Vosges,  lohite 

58-92 

25-05 

0-41 

5-64 

7-20 

2-06 

1-27  =  99-56  Delesse. 

1. 

red 

58-91 

24-59 

0-99 

0-39 

4-01 

7-59 

2-54 

0-98=100  Delesse. 

8. 

Chagey 

59-95 

24-13 

1-05 

0-74 

5-65 

5-;]9 

0-81 

2-28=100  Delesse. 

9. 

La  Bresse 

58-55 

25-26 

0-30 

1-30 

5-03 

6-44 

1-50 

0-91  =  99-29  Delesse. 

0. 

Silesia 

58-41 

25-23 

0-41 

6-54 

9-39 



=99-98  Varrentrapp, 

1. 

Sac^arite 

58  93 

23-50 

1-27 

0-56 

5-67 

7-42 

0-05 

2-21,  Ni  0-39=100  Schmidt 

UNISILICATE8. 
3d        Fe      Mg     Ca       Na      ifi: 


12.  Iceland,  crysL 

13.  Niedermendig 

14.  St  Valentino 
16.  " 

16.  Chateau  Richer 

17.  *• 

18.  " 
19. 

20.  " 

21.  St.  Joachim 

22.  Lachuto 

23.  Nagy-Sebes 

24.  C^iftU^ 

25.  Kussahora,  hk. 

26.  "         hk. 

27.  KyfifhauserMts. 


60-29 

57-29 

6679 

68-15* 

59-80 

59-55 

67-20 

58-50 

68-38 

57-15 

58-15 

57-20 

60-10 

57-70 

58-21 

59-16 


23-75 
26-78 
28-48 
26-55 
25-89 
25-62 
26-40 
25-80 
23-86 
27' 
26-09 
25-12 
17-62 
20-79 
22-22 
25-97 


3-21 
tr. 


0-GO 
0-75 
0-40 
1-00 
1-18 
10 
0-50 

7-03 
8-35 
7-30 
1-04 


0-64 
0-28 

0-06 

Oil 

tr. 

0-20 
0-10 

016 
tr. 
1-85 
1-71 
0-73 
0-03 


6-29 
801 
8-56 
8-G6 
7-78 
7-73 
8-34 
8-06 
7-83 
8-73 
7-78 
6-96 
2-24 
5-45 
5-18 
9-23 


6-70 

0-87 

6-84 



6-10 

0-34 

0-24 

[6-28] 

0-30 

5-14 

1-00 



5-09 

0-90 

0-45 

5-83 

0  84 

0-20: 

5-45 

1-16 

0-4O: 

6-05 

1-G8 

1-03: 

5-38 

0-79 

0-20: 

5-55 

1-21 

0-45 

7-28 

1-87 

1-63: 

401 

3-82 

2-11 

tr. 

3-99 

384: 

tr. 

3-96 

2-75r 

3-91 

0-47 

0-68, 

Zib 


=  100-75  Waltorshausen 
=  99-20  Laspoyroa. 
=  100-51  Ratk 
=  100  Rath. 
=  99-82  Hunt. 
=  100-15  Hunt. 
=  99-(;G  Hunt. 
=  100-57  Hunt. 
=  1110-11  Franke. 
=  99-75  Hunt 
=  99-89  Hunt 
=  100-11  Hauer. 
=  98-78  Hauer. 
=  101->>»3  Sominaruga. 
=  10()-35  Sominarujfa, 
Ba,  Sr  <r.  =  100-49  Str. 


*  Probably  some  mixed  quartz. 


Inanal.  1,  G.=2-733;  2,  G.  =  2-674;  3,  G.  =  2-68-2-6S8  ;  4,  G.  =  2-679;  5,  G.  =  2-61 ;  C,  from  Ser 
vance,  G.  =  2-683;  7,  fr.  Coravillers,  G.=3-651  ;  8,  G.  =  2-736;  12,  G-.  =  2-65;  14,  "tonalyte,"  Tr. 
Tyrol,  G.  =  2-695;  15,  G-.  =  2-676;  16,  G.  =  2-688;  18,  laveuder-blue,  subtransp.,  cleavable,  curved 
surfaces;  19,  gnh.  base  of  preceding,  granular;  21,  in  a  boulder;  22,  G.  =  2-G87;  23,  G.  =  2-585; 
25,  G.  =  2-853;  26,  G.=2-607;  27,  in  dioryte,  G.  =  2-69.  Other  analyses:  v.  Ratli,  ZS.  G.,  ix 
259. 

Of  these  analyses  all  but  No.  5,  by  Deville,  afford  rather  closely  the  oxygen  ratio  1:3:8.  Xo, 
5  gives  0-80 :  3 :  8-91.  Nos.  24  to  26  have  part  of  the  alumina  replaced  by  iron,  and  probably  in 
consequence  of  alteration,  as  the  black  color,  little  soda,  and  nuich  potash  would  indicate. 

Pyr„  etc. — Andesite  fuses  in  tliin  splinters  before  the  blowpipe.  Saccharite  melts  only  on  thin 
edges  ;  with  borax  forms  a  clear  glass.     Imperfectly  soluble  in  acids. 

Obs. — Occurs  in  the  Andes,  at  Marmato,  as  an  ingredient  of  the  syenite-like  rock  called  ande 
syie;  in  the  porphyry  of  I'Esterel,  Dept.  of  Var,  France;  in  the  syenite  of  Alsace  in  the  Vosgcs; 
white  at  Servance.  red  at  Coravillers;  in  the  porphyry  near  Chagey,  Haute  Saune;  at  Vapueliord, 
Iceland,  in  lioney-ycUow  transparent  crystals  (anal.  12);  at  Baunigarten  in  Silesia  (anal.  10);  iu 
the  Tyrol,  south  of  Touale,  in  Mt.  Adamello,  in  a  granite-like  rock  called  tonalyte,  consistiug  of 
this  feldspar,  according  to  v.  Rath,  with  much  quart/,  some  orthoclase,  biotitc,  and  horublendo. 

Saccharite  is  granular  massive,  with  traces  of  cleavage  in  one  direction,  occurring  iu  veins  io 
serpentine  at  the  chrysoprase  mines  near  Frankenstein,  in  Silesia. 

In  North  America,  tbund  at  (CliaLeau  Richer,  Canada  (anal.  J  G-20),  forming  with  hypersthcne  and 
ilmenite  a  Avide-spread  rock ;  color  llesh-red. 

Alt.  — The  following  are  analyses  of  altered  andesite  in  addition  to  24  to  26  above:  1,  Rim- 
melsberg  (Min.  Ch.,  608);  2-4,  Deville  (BulL  Geol.  Fr.,  II.  vi.  410);  5,  Francis  (Pogg.,  UL  471). 
No.  2  is  of  the  mass  of  a  crystal,  2A  of  the  interior,  2B  of  the  exterior  portion: 


Si 


^1       Pe      Mg      Oa      Na       K 


1.  EsterrelMts. 

58-32 

26-52 

2. 

59-07 

26-67 

2A.      " 

57-01 

28-05 

2B.      " 

52-42 

24-78 

3.  Hungary 

53-92 

2G-69 

4.  Marmato 

68-11 

28-lG 

5.  Popayan 

56-72 

2652 

1-20 


0-70 


0-11 

8-18 

6-27 

2-36 

0-58 

7-96 

4-95 

ir. 

0-39 

7-53 

5-47 

0-12 

0-51 

15-02 

5-10 

014 

1-68 

6-98 

4-02 

1-20 

1-52 

5-35 

5-17 

0-44 

9-38 

619 

0-80 

0-60=101-36  Ramm- 

0-77=  lou  Deville. 

1-43=10(»  Deville. 

•2-05=100  Deville 

1-40,  C  2-93  =  100-02  Devillo. 

1-25=100  Deville,  G.  =  2-62. 

=101-31,  Francis;  G.  =  2-G4. 


2,  0-9  :  3  :  7-5  ;  2  A,  0-84  :  3  :  7-o;  2B.  1-5  :  3  :  7-3  ;  .3, 
The  mineral  of  the  Esterrcl  Mts.,  near  Fr6j\i<^  in  aouth- 


Tho  oxygen  ratio  for  1  is  1  :  3  :  7-5 ;  2 
3  9:3:  6-9  ;  4,  08:3:  7*2 ;  5,  1  :  3  :  72 

ern  France,  occurs  iu  a  rock  called  porphyry.  Dcville's  analyses  leave  no  doubt  as  to  the  alt4.-ra- 
tion.  The  analysis  by  v.  Rath  (No.  14,  above)  also  gives  nearly  the  ratio  1  :  3  :  7  ;  and  the 
next,  1  :  3  :  7.V.    No.  4,  from   Marmato,  contains   14  p.  c.  of  ciirbonato  of  lime. 

Deville  takes  the  ground,  as  a  result  of  his  analyses,  that  all  andesito  is  altered  ohgocUise,  Uie 
oxygen  ratio  of  which  is  1  :  3  :  9 ;  and  the  same  result  was  earlier  suggested  by  G.  R<  so  und 
Bischof.     DevUle's  analyses  of  the  Marmato  andesite  gave  him  nearly  the  oligocbso  ratio 

Andesite  changes  also  to  kaolin.  That  of  La  Brcsse,  studied  hy  Delesse,  i.><  ni  purl  in  thu 
condition,  being  soft  and  crumbling ;  and  iu  part  less  changed  and  of  a  reddish  color. 
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313.  HYALOPHANE.    Hyalophan  v.  WaUershatisen,  Fogg.,  xciv.  134,  1855,  c.  548. 

Monoclinic,  like  ortlioclase,  and  angles  nearly  the  same.  Observec 
planes :  0  ;  vertical  planes,  7,  i-l,  i-h  ;  hemidomes,  l-^,  |-^;  clinodonie,  %i 
(7  (by  calc.)=:64°  16'  /A  7=118°  41',  7a^4=120°  36',  "6^  A  1-^=130°  55^', 
7Al-^=lll°  55'.  Cleavage:  0  perfect,  i-\  somewhat  less  so.  In  smaL 
crystals,  single,  or  in  groups  of  two  or  three. 

H.  =  6  — 6"5.  G.=2'80,  transparent ;  2*905,  translucent.  Lustre  vitre- 
ous, or  like  that  of  adularia.  Color  white,  or  colorless  ;  also  flesh-red.  Trans 
parent  to  translucent. 

Comp.— 0.  ratio  for  R,  K,  Si=l  ;  3  :  8;  formula  (i  (iSa,  ftf+f  3tl)«Si»+3  Si,  or  like  andesite 
and  leucite,  except  that  the  protoxyds  are  mainly  baryta  and  potasli. 

Analyses:  1,  Uhrlaub  (Pogg.,  c.  548);  2,  same,  the  impurity,  sulphuric  acid  and  part  of  baryta  i 
as  sulphate,  being  removed;    3,  Stockar-Escher  (Kenng.  Uebers.    1856-57,  107);    4,  Petersen 
(Jahrb.  Min.  1867,  102);  Igelstrom  ((Efv.  Ak.  Stockh.  1867,  J.  pr.  Oh.,  ci.  434): 


1.  Binnen 

2.  " 

3.  " 

4.  " 


Si 

45-65 
51-30 
52-67 
51-84 


^1 

19-14 
21-50 
21-12 
22-08 


Mg 
073 

0-84 
0-04 
0-10 


Ca 

0-77 
0-87 
0-46 
0-65 


]&a 

21  33 
15-11 
15  05 
14-82 


Na 
0-49 
0-55 
2-14 


K 

8-23 
9-25 

7-82 


10-03 


fi: 

0-54 
0-58 
0-58 
0-48 


5.  Jakobsberg,  Swed.  51*14     22-86     3-10    4-28       9-56         [9-06]         


S 

4-12  =  101  Uhrlaub. 

=100  Uhrlaub 

=99-88  St.-E. 

=100  Petersen. 

=100l2:elstr'm. 


Anal.  2  gives  the  0.  ratio  1 :  2-6  :  7,  and  3,  1  :  2  8  :  7*8;  and  4  agrees  well  wVih  No,  3.     No. 
5  contains  lesa  baryta  and  more  lime. 
Pyr.,  etc. — B.B.  fuses  with  difficulty  to  ablebby  glass.    Unacted  upon  by  acids.  • 

Obs, — Occurs  in  a  granular  dolomite,  along  with  white  barite,  greenish  tourmaline,  mica,  real- 
gar, dufrenoysite,  and  sphalerite,  near  Imfeld,  in  the  valley  of  Binnen  in  the  Valais,  in  crystals  2 
or  three  Hnes  long,  and  rarely  larger ;  also  at  the  manganese  mine  of  Jakobsberg  in  Sweden,  in 
limestone  with  a  manganifcrous  epidote  (p.  288),  looking  much  like  common, flesh-red  orthoclase. 
A  massive  variety  accompanies  it,  containing  according  to  Igelstrom  (1.  c.)  Si  50-90,  -M.  21-09,  Oa 
13"30,  Ba  3-5U,  alkalies,  Mg  and  Mn,  11*21  undetermined. 


314.  OLIGOCLASE.  Natron-spodumen  jBer2.,'Arsb.,  160,  lS24=Soda-spodumene.  Oligoklaa 
Breith.,  Pogg,,  viii.  79,  1826.  Hafnefjordit,  Kalkoligoklas,  Fo7'chhammer,  Skand.  Nat.  samra 
i  Stockholm,  July,  1842.     Aventurine  Eeldspar=Sunstone  pt. 

Triclinic.     Observed  planes  (see,  for  position,  the  table  under  anorthite  or 


albite) :   0  ;  2-^,  z-t, 


^-S'; 


t-5\ 


2-V;  i-5;  U  ;  -2,  /,  2,  1;  2-^,  f  ^,  l-i\  -2^  F,  2',  V 
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/A/'=:120°42' 


6>  A  1  =  123° 
O  A  i-i,  ov.  2-r,  =  93  50  6^  A  1^=121 
O  A  ^-^,  ov.  24, =86  10  0  ^  l-l 
0  A  7=110  55 
0  A  7=114  40 
0  A  2-r=136  23 
O  A  2-z=132  40 

/A^-S 


51' 
15 
127  6 


0  A  2-1,  ov.  l-z.= 
i-i  A  7=120  24 
i-lAl=llS  54 
7  A  *-S'=150  30 
:14Y  30 


:9r  22 


Cleavage 


0,  ^-^,  perfect,  the   latter   least   so 

Twins  :  similar  to  those  of  albite.     Also  massive. 

H.=6-7.    G.=2-56-2-72;  mostly  2-65~2-69, 

Lustre  vitreo-pearly  or  waxy,  to  vitreous.     Color  usually  whitish,  with  a 

faint  tinge  of  grayish-green,  grayish- white,  reddish- white,  greenish,  reddish  ; 
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sometimes  aventurine. 
to  uneven. 


Transparent,  subtranslucent.    Fracture  conclioitla 


Comp.,Var.—0.  ratio!  :  3:9;  (i(Xa,  Ca)'+5  Xl)^  Si'+oJ  gi;  or  else  with  half  tho  cicena 
of  sihca  basic  ;=,  taking  K  as  soda  aJoue,  Silica  62-1,  alumiua  237,  soda  14-2=  luu.  Part  ol  the 
3oda  is  replaced  by  lime. 

Var.  1.   Citavable;  iu  crystals  or  massive. 

2.  Compact  massive ;  oligodase-felsite ;  includes  part,  at  least,  of  the  so-called  compact  feldspar  or 
fdsiie,  these  consisting  of  the  feldspar  in  a  compact,  either  line  granular  or  Hint-like  state,  containing 
free  silica  disseminated  through  the  mass.  In  those  here  included,  the  feldspar  is  a  soda-feldspar, 
and  it  is  often  difficult  to  distinguish  them  from  alhiie-ftlsite.     See  under  Albite  for  analyses. 

3.  Aventurine  oUgodase,  or  nunstone.  Color  grayish-white  to  reddish-gray,  usually  the  latter, 
with  internal  yellowish  or  reddish  lire-like  reflections  proceeding  from  disseminated  crystals  of 
probably  either  hematite  or  gothite. 

Much  oligoclase  has  a  faint  greenish  tinge  and  pearly  lustre,  in  which  it  somewhat  resemblca 
spoduineue,  whence  the  name  soda-spodumene.  Only  the  oligoclase  of  lavas  or  trachytic  rocks 
has  G.  below  2  6.  Ilafnefiordite  (anal.  3G)  contains  the  protoxyds  of  an  andcsite  or  la'bradorito, 
and  may  not  belong  here. 

4.  Moonstone  pt.     A  whitish  opalescence. 
Analyses:  1,  2,  Berzelius  (Jahresb.,  iv.  147,  xix.  302);  3,  L.  Svanberg  ((Efv.  Ak.  Stockholm 

ui.  Ill);  4,  E.  Hagcn  (I'ogg.,  xliv.  32U);  5,  Resales  (Pogg.,  Iv.  lOD);  G,  i'rancis  (Pogg.,  lii.  470); 
7,  Bodemann  (Pogg.,  Iv.  110);  S,  Jevreinof  (B.  II.  Ztg.,  185:^,  No.  12);  9,  Choduel  (I'ogg.,  IxL 
S9o);  10,  Jevreinof  (1.  c);  11,  Scheerer  (Pogg.,  Ixiv.  153);  12,  i;i,  Kersten  (J.  pr.  Ch.,"xxxviL 
173,  Jahrb.  Min.  1845,  ti53);  14,  v.  Uauer  (Jahrb.  G.  Reichs.,  iv.  8:^0);  15,  Delesso  (Ann  d.  M.., 
IV.  xix.  149);  16.  Kerndt  (J.  pr.  Ch.,  xliii.  218);  17.  WolQ"(J.  pr.  Ch.,  xxxiv.  234);  18,  Ramniel!,- 
berg(Pogg,  Ivi.  617);  19,  v.  Rath  (ZS.  G.,  ix.  226);  20,  Delessc  (Ann.  Ch.  Phys.,  111.  xxiv.); 
21,  Seneca  (G.  Beschr.  Baden,  1861-t)2);  22,  Delesse  (Bull.  G.  Soc,  11.  vii.  310);  23,  Laurent 
(Ann.  Ch.  Phys.,  lix.  108);  24,  Damonr  (Ramm.  5th  Suppl.,  178);  25-27,  llaughton  (Rep.  Br. 
Assoc,  I860,  56);  28-3i»,  Smith  &  Brush  (Am.  J.  Sci.,  II.  xv.  211,  xvi.  41);  31,  C.  T.  Jack.^ou 
(Am.  J.  Sci.,  II.  xHi.  1()7);  32-;i5,  Deville  (C.  R.,  xix.  46,  Et.  Geol.  Teneriffe,  lS4s);  :-i6,  Foreh- 
hammer  (Skand.  Nat.  S.  Stockholm,  1842);  37,  Fouquo  (Ramm.  Min.  Ch.,  614);  v.  Hauer  (Verb. 
G.  Reichs.,  1807,  60);  39,  40,  A.  Strong  (Jahrb.  Min.  18(i7,  537): 


1.  Danviks-ZoU 

2.  Ytterby,      " 

3.  Sala,  " 

4.  Areudal,     " 
6.         "        ywTi. 

6.  Ajatzkaja,      Ural 

7.  Schaitansk,        " 

8.  Emerald  mine,  " 

9.  Kimilo,  Fiul.,  red 

10.  Pitkciranta       " 

11.  Tvedestr'd,   Sunst. 

12.  Near  Freiberg 

13.  Marienbad,  Boh. 

14.  Zrnin,  " 

15.  Visembach 

16.  Boden 

17.  Flensburg,     SiL 
IS.  AVarmbrunn,    '* 

19.  Albula,  Grisons 

20.  Mer-de-Glace 
21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 
80. 


Si 
63-70 
61-55 
59-66 
63  51 
62-70 
61-06 
64-25 
6063 
63-80 
6097 
61-30 
62-97 
63-20 
63-16 
03-88 
fcl-96 
64-;SO 
[6394] 
62-01 
63-25 
63-63 
6370 
62-60 
62-30 


^1 

23-95 
23-80 
23-28 

23  09      

23-80Fe  0-62 


0-50 
1-18 


Goggenau 
Quenast,  Belg. 
Ariege 
Elba 

Garvary  Wood,  I.  6i)-5G 
?  '*        59-28 

Knader,  "        62-40 

Unionville,  Pa.  (?)  64-27 
Danbury,  Ct.  (^)  6:5-76 
Haddam.    "        (|)  64*26 


31.  Chester,  Mass.        6200     24-40     


19-08 
22-24 
26-35 
21-31 
2.5-40 
23-77 
23-48 
23-50 
2316 
22-27 
22-60 
22-34 
23-71 
2116 
23-92 
22-52 
22-64 
24-00 
22-00 
24-40 
22-96 
23-00 
21-21 
22-56 
21-90 
24-40 


4-11 
0-54 
0-40 


0:^6 
0-51 
0-31 

0-51 
0-35 

tr. 
2-54 
ir. 

0-53 
001 
0-44 
U-40 
1-94 

ir. 
tr. 


Mg 

0-65 
0-80 
0-3G 
0-77 
0-02 
1-05 
1-14 
0-25 

0-39 

0-24 
0-25 

tr. 

o-io 

ir. 
U-78 
0-32 
0-44 
1-20 
020 

0-04 
0-21 
0  08 
0-.>8 

tr. 

tr. 
0-70 


Ca 
2-05 
3-18 
17 
44 
60 
lO 
5T 
15 
0-47 
6-36 
4-78 
2-83 
2-42 
3  00 
3-45 
2-02 
4- 12 
2-52 
3-53 
3-23 
3-85 
1-44 
3  00 
4-S6 
6-96 
4-6.) 
5-02 
0-81 
3-09 
2-15 
3-50 


Na 

8-11 
9-67 
5-01 
9-37 

8-oa 

7-55 
7-98 
5-60 

12-04 
6-38 
8-.J0 
7-24 
7-42 
972 
6-66 
9-43 
901 
7-66 
5-94 
6-88 
8-39 
6-15 
8-90 
8-20 
6-46 
64s 
7-04 

10-94 
9-72 
9-99 
b-07 


K        fi 

1  -20  =  100- 1 6  Berzelius. 

0-38  rr99-3S  Berz'.'lius. 

1-75  1-02,  und.  0-82  =  98-s5  & 

2-19 =101-37  Ilagen, 

1-05  =100-79  Rosales. 

3-91  =99  52  Francis. 

106  =99-70  Bodemann. 

1*17 =lis-55  Jevreuiof. 

1  98  =9900  (Jhodncf. 

U-GO  =  1 00- 1 6  Jevreinof 

1  -29  =  loO  Sclieorer. 

2-42  =9969  Karst<.'n. 

222 =99-32  Kcrstcu. 

0-17  0-79=IOO-uu  llauer. 

1-21  1-70  =  9^-68  Delesse. 

3-08  ,Mn  0-40=100  K. 

=97-77  Wolll". 

2-17  =l<iO  Ramra. 

4  33  =100-29  Rath. 

2-31  ,  Mn  /r.  =  99-91  D. 

2  29  =101-12  Seneca. 

2-81  1-22  =  99-09  Dekvsse. 

=0U-4o  lianreuL 

0-94  =987  4  Da  in  our. 

1-76  =99-5S  Ihiuglilon. 

2-38  — ,  ilu  o-.;2^:  i»s-;r.'  U 

IG'i  =  lU"t-40  llaughtou. 

1-36  1-08=100-25  S.  A  B. 

0-55  0-26  =  911-94  8.  k  B. 

0-50  0-29=9'.»-09  S  A  B. 

1-00=9967  Jucksou, 
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•Si  a^l 

32.  Teneriffe  62-97  2229 

33.  "  6H-81  21-98 

34.  "  62-54  22-49 
86.         "  61-55  2203 

36.  Hafnefiordite  61-22  23-32 

37.  L.  Laach  63-5  22-1 

38.  Schemnitz  59-49  23-88 

39.  Kyffhuuser  Mts.  60-94  24-22 

40.  "  "  6001  21-66 


^Q      Mg  Oa  Na  K         S 

0-54  2-06  8-45  369  =100DevilIe. 

0-66  1-10  9-46  2  99  ^lOODeville. 

0-41  2-18  7-84  4-54  =100Deville. 

0-47  2-81  7-74  3-44 =98-04  DeviUe 

2-40     0-36  8-82  2-56  tr.  =98-68  Forchh. 

1-8  0-3  8-9  3-4  =100Fouque. 

6-20  4-36  4-09  0-99=99-01  Hauer. 

1-66      tr.  3-94  7-65  0-95  0-79,  Sr /r.=  100-15  S. 

1-54     0-68  615  7-08  1-37  2-69,  Ba,  Sr,  Li,  ir.=i 

100-08  Streng 


A  brownish  feldspar  from  Borodin,  Finland,  afforded  S.  v.  "Waltershausen  (Vulk.  Gest.,  26)  S 
63-20,  ^1  18-41,  3Fe  0*20,  Mg  0  87,  Ca  0-11,  Na  0-52,  K  14-41,  11  0-57=98-29.  It  may  be  an  or 
thoclase.     G.  =  2-583.     No.  9  may  be  mainly  alhite^  judging  from  the  amount  of  soda. 

in  anal.  3,  G.  =  2-69;  8,G.=2-656;  9,  G.  =  2-63;  ll,G.  =  2-656;  12,G.  =  2-65;  13,G.  =  2-631 
16,  G.  =  2-66-2-68,  in  mica  schist;  17,  G.  =  2-651 ;  19,  G.  =  2-72,  ign.=  l-05 ;  24,  G.  =  2-662  ;  28 
G.  =  2-61;  31,  G.  =  2-586,  H.  =  7-5,  granular  with  emery;  33,  G.  =  2-o94;  34,  G.  =  2-58  — 2-59,  in 
trachyte;  35,  G.  =  2'592,  in  trachyte;  37,  G.  =  2-56,  in  lava;  38,  G.  =  2-635;  39,  40,  in  dioryte, 
G.  =  2-63  — 2-64;  Nos.  1  to  31,  in metamorphic rocks,  granite,  gneiss,  porphyry,  syenite,  and  dioryte; 
32-37  in  lavas  or  volcanic  rocks. 

Some  of  the  analyses  vary  from  the  oxygen  ratio  1:3:9  toward  1:3:  12,  and  Scheerer  in  the 
Haudw.  Chem.  of  Liebig,  Poggendorf,  etc.,  makes  intermediate  varieties,  shading  into  both  albite 
and  orthoclase,  one  called  by  him  oligoclase-alhiie,  the  other  oligoclase-orihoclase — see  under  orihO' 
clase  and  alhiie.     But  as  explained  elsewhere,  these  probably  arise  from  mixture. 

Other  analyses:  from  Ytterby,  Haughton,  Q.  G.  J.,  xviii.  412;  from  Dockweiler,  in  the  Eifel^ 
A.  Streng,  B.  H.  Ztg.,  xxiii.  53 ;  from  granite  of  the  Ockerthal  and  of  Meineckeburg,  Fuchs,  ib. 

Pyr.,  etc. — B.B.  fuses  at  3*5  to  a  clear  or  enamel-like  glass.    Not  materially  actea  upon  by  acids. 

Obs. — Occurs  m  porphyry,  granite,  syenite,  serpentine,  and  also  in  different  eruptive  rocks. 
It  is  sometimes  associated  with  orthoclase  in  granite,  or  other  granite-like  rock.  Among  its 
localities  are  Danviks-Zoll  near  Stockholm;  Kimito  in  Finland,  forming  with  quartz  and  mica  the 
granite  containing  columbite  ;  Pargas  in  Finland ;  Ariege  and  Arendal,  with  calcite,  epidote,  etc., 
crystals  sometimes  2  or  3  in.  long ;  Scliaitansk,  Ural,  greenish,  in  a  gangue  of  quartz  and  mica 
and  yeUowish-wliite  feldspar ;  in  gneiss  of  the  Schwarzwald  of  Goggenau,  north-east  of  Baden ; 
in  syenite  of  the  Vosges ;  in  a  micaceous  dioryte  (caUed  kersaniyte)  at  Visembach  in  the  Vosges  ; 
in  protogine  of  the  Mer-de-Glace,  in  the  Alps ;  in  euphotide  at  Lavaldeus,  Department  of  Isere  ; 
at  Albula  in  the  Grisons ;  in  a  dark  green  porphyry  at  Queuast  in  Belgium  ;  in  mica  schist  at  the 
Emerald  Mine  of  the  Urals,  and  at  Boden  near  Marienberg ;  in  the  amphibolyte  of  Marienbad,  Bo- 
hemia; in  a  green  porphyry  (oligoclase-porphyry  of  Rose),  near  Elbingerode  in  the  Harz;  in  dia- 
base of  the  Harz  ;  the  Fichtelgebirge ;  Chalanches  in  Allemont  and  Bourg  d'Oisans ;  as  sunsione 
at  Tvedestraud  in  the  Christiana-fiord,  Norway ;  at  Hitteroe,  Lake  Baikal ;  at  the  North  Cape, 
near  Hammerfcst ;  in  Douigal,  Ireland,  in  granite,  with  orthoclase,  etc. ;  in  Iceland,  colorless,  at 
Hafnefjord  {hafnefiordite).  The  oligoclase-porphyry  is  called  oligophyre  by  Coquand;  near  St. 
Raphael  in  the  Dept.  of  Var,  in  France,  a  rock  of  this  kind  has  a  beautiful  turquois-blue  color,  is 
very  hard,  and  encloses  crystals  of  oligoclase  ;  G,  =  2-GL  In  lavas  and  trsichytii  (oligodase-tra- 
cliyte)  at  Teneriffe,  and  in  the  Eugauean  Mts.  near  Padua ;  in  the  domyte  (trachyte)  of  Puy  de 
Lome ;  in  doleryte  at  L.  Laach ;  in  pumice  at  Arequipa  in  Peru ;  in  obsidian,  with  sanidin,  at 
Zimapau  in  Mexico. 

In  the  United  States,  at  UnionviUe,  Pa.,  with  euphyllite  and  corundum,  G.  =  2-61  ;  also  at  Dan- 
bury,  Ct.,  with  orthoclase  and  danburite ;  Haddam,  Ct.,  often  transparent,  with  iolite  and  black 
tcurmahne ;  JSlhieral  HiU,  Delaware  Co.,  Pa.,  called  moonstone ;  at  Orange  summit,  N.  Hamp., 
slightly  greenish,  and  pearly;  at  the  emery  mine,  Chester,  Mass.,  granular,  with  H.  =  7-5, 
G.= 2-586 ;  at  Dixon's  quarry,  Del. 

Named  in  1826  by  Breithaupt  from  6\iyog^  little,  and  /fXaw,  to  cleave.  Berzelius  had  previously 
(in  1824)  recognized  it  as  anew  mineral  from  specimens  from  Danviks-Zoll;  and  he  afterward 
named  it  natron-spodumene  (soda-spodumene). 

Ait. — Occurs  altered  to  kaolin  and  natrolite.  The  change  to  kaolin  takes  place  more  easily  than 
m  orthoclase,  as  shown  by  the  longer  resistance  of  the  latter  when  both  occur  in  the  same  rock 
(Laspeyres,  ZS.  G.,  xvi.  387). 

315.  ALBITE.  Feltspat  hvit  pt.  Wall,  65,  1747.  Feldspath  pt..  Schorl  blanc  pt.,  de  Lisk, 
Crist.,  ii.  409,  PL  v.,  f.  15,  16,  1783.  Krummblatteriger  Feldspath  Hedenherg,  Afh.,  1.  118,  1806, 
Albit  Gahn  &  Berz.,  Afh.,  iv.  180,  1815.     Tetartiu  Breith.,  Char.,  1823.     Soda  Feldspar, 

Var.  introd.  as  species.    Clcavelandite  (fr.  Chesterfield)  BrooJce,  Ann.  PhiL,  II.  v.  381,  1823 
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Perlklin  Breith.,  Char.,  1823;  Pericllne.  Hyposklerit  (fr.  Arendal)  Breilk,  Schw.  J.,  iii.  :n(^ 
1830.  Peristerite  (fr.  Perth,  Can.)TJiom.,  PhQ.  Mag.,  III.  rxii.  189,  1843.  Olafit  Breith.,  B.  B 
Ztg.,  XXV.  88  =  01igoklas-Albit  5'c/ieerer,  Pogg.,  Ixxiix.  17. 

Felsite,  Potrosilex,  or  Helleflinta  pt.,  Swed.     Adiuole  (fr.  Sala)  Beud.,  Tr.,  ii.  126,  1832. 

Triclinic. 

/A  7^=120°  4r  0  A  2-2,  ov.  l-2,=97°  54'    i-i  A  ^•-3  =  149°  35' 

6>  A  i-i,  ov.  2-r,  =  93  36    6^  A  |=150  3  i-i  a  {-&'=Ud  38 

6>  A?:-z,  ov.  2-2,=:86  24    ^-2Al'=113  41  7' A  l'=123  6 

{?  A  7=114  42  a  A  1  =  120  11  7a  1  =  125  3 

0  A  7=110  50  a  A  7=117  53  2-i  A  2-^  =  90  4 

6^  A  2-r=136  50  i-i  A  7=119  40  7'  A  2-z=138  34 
{?  A  2-2=133  14 
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Pericline. 


301 


Observed  Planes.    Add  f '. 


306 


Middletown,  Ct 


Roc-toume,  Savoy. 


Eoc-toume,  Savoy. 


Cleavage :  0,  i-l  perfect,  the  first  most  so  ;  \-i  sometimes  distinct.    Twijie : 
1.  Composition-face  i-\  axis  of  revolution  normal  to  i-l,  the  most  common. 
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f.  301.  2.  C.-ftice  and  revolution  the  same,  but  (f.  SOY)  the  two  halves  b;jj 
mutual  penetration  crossing  along  a  medial  vertical  line,  so  that  the  right 
quarter  in  front  is  continued  in  the  left  quarter  behind,  and  the  left  iii 
front  in  the  right  behind,  the  upper  and  under  planes  0  meeting  in  a  reen 
tering  angle,  and  the  2-^  on  either  side  in  a  salient  angle — making  an  in 
tersecting  twin,  having  the  aspect  of  a  double  twin  of  four  crystals  in  which 
the  two  diagonally  opposite  are  alike  in  position.  3.  C.-face  the  same,  but 
axis  of  revolution  j!?<2;^<5^ZZ^^  to  i-i^  and  vertical,  producing  the  form  in  f.  304, 
the  planes  0  and  1  above  (or  below)  being  very  nearly  in  the  same  zone 
(the  plane  angle  of  i-i^  which  the  edges  of/  and  0  make,  being  116°  26', 
and  that  which  the  edges  of/  and  1  make  being  115°  55',  differing  only 
31') ;  also  exemplified  in  the  double  twin,  f.  308,  the  two  halves  of  which 
are  twins  like  f.  307 ;  may  be  right  or  left-handed,  according  to  which  half 
is  revolved;  also  in  other  similar  double  twins  (fr.  Middletown,  Ct.),  in 

which  the  two  halves  are  like  f.  305.  4. 
C.-face  parallel  to  O^  and  revolution  on  a 
horizontal  axis  normal  to  the  shorter  diago- 
nal of  0^  as  in  f.  309  ;  the  twin  right  or  left- 
handed,  according  as  the  part  revolved  is  the 
upper  or  lower.  5.  The  last  kind  (4),  com- 
bined with  the  first  (1),  making  double  twins. 
Also  massive,  either  lamellar  or  granular; 
Penclme.  ^^^  laminae  sometimes  divergent;  granular 

varieties  occasionally  quite  fine  to  impalpable. 

H.=:6-7.     G.=2-59-2'65  ;   2-612,  Finbo,  Eggertz ;   2-619,  Broddbo. 
Lustre  pearly  upon  a  cleavage  face ;  vitreous  in  other  directions.     Color 
white  ;  also  occasionally  bluish,  gray,  reddish,  greenish,  and  green ;  some- 
times having  a  bluish  opalescence  or  play  of  colors  on  0.    Streak  uncolored 
Transparent — sub  translucent.     Fracture  uneven.     Brittle. 

Comp.,  Var.— 0.  ratio  1  :  3  :  12;  (JrlSTa'-f-f^cl)'^  Si' +  6  Si,  or  with  half  the  excess  of  silica  basic, 
—Silica  (38-6,  alumina  19'6,  soda  11-8  =  100.  A  small  part  of  the  soda  is  replaced  usually,  if  not 
always,  by  potash,  and  also  by  lime.     But  these  differences  are  not  externally  apparent. 

Var.  1.  Ordinary,  (a)  In  crystals  or  cleavable  massive.  Theangles  vary  somewhat,  especially 
for  plane  I' ;  /a/'  =  122°  15',  Gr.  Rose;  121°  45',  Marignac  and  Descloizeaux,  as  mean  of  many 
measurements  of  St.  Gothard  crystals ;  0  A  /'=:115°  5',  Rose  ;  114°  52',  M.  and  D.  (6)  Aveniurine; 
similar  to  aventurine  oligoclase  and  orthoclase.  (c)  Moonstone ;  similar  to  moonstone  under  oligo- 
clase  and  orthoclase.  Perisierite  is  a  whitish  adularia-like  albite,  slightly  iridescent,  having  G.= 
2'626 ;  named  from  mptarepa,  pigeon,  the  colors  resembling  somewhat  those  of  the  neck  of  a  pigeon. 
(d)  Pericline  is  in  large,  opaque,  white  crystals,  short  and  broad,  of  the  forms  in  fig.  308,  309. 
G.i=:2-C.41  ;  /A/'  =  120°  37',  Breith. ;  from  the  chloritic  schists  of  the  Alps. 

(e)  //?/po5c/enYe  is  blackish-green,  from  Arendal ;  H.  =  5-5;  G.  =  2*63  — 2*66;  it  contains,  accord- 
ing to  Rammelsberg,  5  p.  c.  of  pyroxene.  -Hermann  figures  (J.  pr.  Ch.,  xlvi.  396)  a  crystal  having 
the  planes  and  nearly  the  form  off  302.  Named  from  'wo,  under,  aK)^ri^6i,  hard,  with  reference  to 
the  inferior  hardness. 

(/)  Lamellar;  deavelandiie ;  a  white  kind  found  at  Chesterfield,  Mass.,  and  named  after  Dr.  P 
Cleaveland,  the  mineralogist. 

2.  Compact ;  alhitic  feJsite ;  smooth  on  surface  of  fracture,  whitish,  grayish,  or  reddish-gray  in 
3olor,  and  very  tough.     H.  =  6-5  — 7-5;  G.  =  2-6— 2'6o.     See  also  under  Oligoclase. 

Analyses;  1,  G.  Rose  (Gilb.  Ann.,  Ixxiii.  173) ;  2,  Tengstrom  (Ann.  Phil.,  1824);  3,  Stromeyer 
^Untersuch.,  300);  4,  Laurent  (Ann.  Ch.  Phys.,  Ix.);  5,  Thaulow  (Pogg.,  xlii.  571);  G,  Brooks 
;Pogg,,  Isi.  392);  7,  Abich  (B.  H.  Ztor.,  i.) ;  8,  Erdmann  (Jahresb.,  xxi.  192) ;  9,  Abich  (Pogg.,  11 
526);  10,  C.  G.  Gmelin  (Pogg.,  vii.  79);  11,  Kerstcn  ( Jahrb.  JSIin.  1845,  648);  12,  Diday  (Cryst 
from  melaphyre  of  A  gay,  Ann.  d.  M.,  V.  ii.  184,  193);  13,  Rammelsberg  (Pogg.,  Ixxix.  305);  *]4, 
Lohmeyer  (Pogg.,  Ixi.  390);  15,  Desclablssac  (ZS.  G.,  x.  207);  16,  Scheidtauer  (Pogg.,  Ixi.  393); 
17,  Richter  (Pogg.,  Ixxxix.  17);   18,  Rube  (ZS.  G.,  xiv.  49);   19,  Redtenbacher  (Pogg.,  Iii.  48)  f  20 


ur 
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II,  Brush  ar,d  Weld  (Am.  J.  Sci.,  II.  viii.  r.90) ;  22,  T.  S.  Hunt  (J/hil.  Mag.,  iV.  i.  22-.>,  Am.  J.  Sou, 
HI.  xii.  21-:);   23,  F.  A.  Genth  (Am.  J.  Sci.,  II.  xxviii.  249);  24,   E.  H.  Twiuing  {Am.  J.  Sci,  U. 
:i.  357) ;  25,  26,  Boye  &  Booth  (Proc.  Am.  Pliil.  Soc,  ii.  19u): 


CXXL 


Si 

Xl 

Fe 

Mg 

6a      Na 

K' 

1. 

Arendal 

68-40 

19-30 

0-28 

0-6S  [11-27] 

=100  G.  Rose. 

2. 

Finland 

07-99 

19  61 

0-70 

0-60  11-12 

=100  08  Tengstrom. 

3. 

Chesterfield 

70<)8 

19-SO 

Oil 

— 

0-2;>     9-(»6 

=99-88  Stromcyer. 

4. 

(1 

68-4 

20-8 

0-1 

0-2     10-5 

—  =  100  Laurent. 

5. 

St.  Gothard,  cryst. 

69-00 

19-43 

— 

0-20   11-47 

=100  lo  Thaulow. 

6. 

St.  Gothard,  white 

67-39 

19-24 



0-61 

0-31     6-23 

6-77  =  100-5.=)  Brooks. 

7. 

Miask,  cryst. 

[68-45] 

18-71 

0-27 

0-18 

0-50   11-24 

0-65,  iln  <r.  =  10t»  Abich. 

8. 

Brevig 

69-11 

19-34 

0-62 

tr. 

tr.     U)-98 

0-65,  Mn  <r.  =  100-70  Erdmann. 

9. 

Pantellaria 

68-23 

18-30 

l-Ol 

0-51 

1-20     7-99 

2-53  =  99-83  Abieh. 

10. 

Zobhtz 

67-94 

18-93 

0-48 

0-15     9-99 

2-41,  ign.  0-30—100-26  Gmelin. 

11. 

Marieubad 

68-70 

17-92 

0-72 

0-24  11-01 

1-18  =  99-7  7  Kersten. 

12. 

Albiie,  cryst 

67-0 

19-2 

0-3 

1-8 

1-2       7-2 

2-2  =  98-9  Diday. 

13. 

Hyposcleriie 

67-62 

16-59 

2  30 

1-46 

0-85  10-24 

0-51=98-8  Rammelsbcrg. 

14. 

Schreibershau,  w. 

(1)  68-75 

18-79 

0-54 

0-09 

0-51   10-90 

1-21  =  100-79  Lohincyer. 

15. 

Oberhalbsteia 

68-50 

18-11 

0-66 

0-50[12l7] 

=  100  Desclabissac. 

16. 

Suarum 

6fl-ll 

18-96 

0-34 

010 

3-72     9-24 

0-57  =  9910  Scheidtauer. 

17. 

"       Olafite 

66-83 

1990 

0-39 

0-39 

1-50  10-13 

,  Mn  0-20,  II  0-25  =  99-65  R. 

18. 

Drehfeld,  w. 

66-99 

18-40 

0-76'' 

0-21 

0-90  12  10 

0-74=10010  Rube. 

19. 

Pennsylvania 

(1)67-20 

19-64 

0-31 

1-44     9-91 

1-57=10007  Redtenbacher. 

20. 

Uuionville,  Pa. 

66-65 

20-79 



0-52 

2-05     9-30 

=99-42  Brush. 

21. 

i( 

66-86 

21-89 

0-48 

1-79     8-78 

,  Ii  0-48=100-27  Weld. 

22. 

Perislerite 

66-80 

21-80 

0-30 

0-20 

2-52     7-00 

0-58,  ign.  0-0  =  99-80  Hunt. 

23. 

Calaveras  Co. 

68-39 

1965 

0-41 

0-47   10-97 

tr.,    ign.  0-21  =  10010  Genth. 

24. 

Moriah,  N.  Y.,  gnh.    67 '01 

19-42 

0-95 

tr. 

0-39  11-47 

0-2o,  ign.  0-24=99-73  Twining. 

25. 

Wilmington,  Pa. 

67-72 

20-54 



0-34 

0-78  1(1-05 

0-16  =  100-19  B.  &B. 

26. 

u 

65-46 

20-74 

0-54 

074 

0-71     9-98 

1-80=99-97  B.  &  B. 

A 

As  impurity,  or  mainly  so. 

In  anal.  1,  G.  =  2-6l;  7,  G.  =  2-624;  9,  G.  =  2-595;  11,  G.  =  2-612:  12,  G.  =  2-478;  13,  G.= 
2-63;   14,  G.  =  2-624;   18,  G.  =  2-0l;   20,  G.  =  2-019;   21,  G.  =  2-633Brush. 

The  hyposclerite  (anal.  13)  afibrded  Hermann  (1.  c.)  Si  50-43,  Al  21-7n,  3Pe  0-75,  Mn  039,  Ce,  La 
2-00,   Ca  4-83,  Mg  3-39,  K   2-65,  Na   5-79  =  99*80,  giving  the  abnormal  and  improbable  0.  ratio 

;  2  :  0,  which  Rammelsberg's  later  analysis  appears  to  show  to  be  incorrect,  or  the  composition 
of  an  altered  form  of  it.     Its  inferior  hardness  would  indicate  alteration. 

The  albite  from  Pennsylvania,  analyzed  by  Redtenbacher  (anal.  1 9),  is  called  olujoclase-aihUe  by 
•Scheerer;  it  gives  the  0.  ratio  Tl  :  3  :  11-7.  He  applies  the  same  name  to  the  Snarnm  feldspar 
analyzed  by  Richter,  which  he  says  has  the  external  form  of  scapolite,  and  G.  =  2-59;  oxygen 
ratio  1:3:  11-3.  It  is  the  olafite.  That  of  Suarum,  aualj-zcd  by  Scheidtauer,  was  in  snow-whito 
icrystals,  and  gave  1-2  :  3  :  11  8;  it  holds  an  excess  of  protoxyds,  owing  to  the  lime  present, 
'Which  may  be  a  result  of  alteration. 

Felsite  or  compact  feldspar  has  usually  some  free  silica  disseminated  through  it.  The  follow- 
ing are  analyses  of  some  kinds,  either  alhile-felsite  or  oligoclase-ftlsite.  The  presence  of  lime  is  in 
favor  of  the  latter.  Adlnok  is  probably  albitic;  it  is  reddish,  from  Sala,  Sweden.  Amausite  G'e;-- 
\hard  has  been  considered  as  ohgoclase  in  base ;  the  name  was  given  to  a  granulito  (Weissstein) 
:of  Namiest  in  Moravia.  The  analysis  here  cited  of  the  North  Carolina  mineral,  by  Genth,  is 
in  the  Am.  J.  Sci.,  II.  xxviii.  249 : 


Si 

XI 

Fe 

IVIg 

Ca 

^a 

iL 

i. 

Sala,  Adinole 

79-5 

12-2 

0-5 

1-1 



6-0 

=  99-3  Berthier. 

2. 

Lehrbach 

71-00 

14-75 

1-41 

tr. 

1-06 

1000 

0-32  =  99-20  Schnedermann. 

3. 

N.  Carolina,  gray 

60-29 

19-00 

4-63 

023 

1-83 

9-90 

1-71,  Mn  tr.,  ign.  I -20  =  ^9-45  G 

4. 

Pehrberg 

77-93 

1319 

0-59 

0-22 

1-22 

5-93 

008,  Ii  0-2f)  Svanberg. 

6. 

«( 

74-95 

11-73 

1-60 

1-32 

0-60 

6-49 

0  35,  Ii  0-21  Svanberg. 

6. 

AmaiLsite 

75-83 

11-37 

0-91 

1-30 

6-20 

010,  Ii  11 2. 

See  under  Orthoclase  for  other  felsites. 

Pyr.,  etc.— B.B.  fuses  at  4  to  a  colorless  or  white  glass,  imparting  an  intense  yellow  to  tb« 

me.     Not  acted  upon  by  acids. 

Obs. — Albite  is  a  constituent  of  several  rocks.     With  hornblcndo  it  constitutes  dioryU  of 
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greenstone.  It  occurs  with  orthoclase  in  some  granite,  as  in  that  of  Pompey's  Pillar,  and  in  suet 
cases  is  usually  distinguishable  by  its  greater  whiteness.  It  is  common  also  in  gneiss,  and  some- 
times in  the  crystalline  schists.  Veins  of  albitic  granite  are  often  repositories  of  the  rarer  grani^ 
minerals  and  of  fine  crystallizations  of  gems,  including  beryl,  tourmaline,  allanite,  columbite,  etc 
It  occurs  also  m  some  trachyte,  as  that  of  Montagna,  Island  of  Pantellaria;  in  phonolite,  at  Lan» 
gafjall,  Iceland;  in  granular  limestone  in  disseminated  crystals,  as  near  Modane  in  Savoy. 

In  the  compact  condition,  felsite,  it  constitutes  the  base  of  albite  porphyry,  a  rock  sometimes 
red  (as  at  Agay)  with  scattered  whitish  crystals  of  albite ;  also  the  same  of  some  spilyte,  as  at 
Prejus,  a  compact  grayish  rock,  containing  globules  of  carbonate  of  lime,  the  base  of  which,  ac- 
cording to  Didaj'',  is  70  p.  c.  albite ;  also  of  some  granulyte  or  weissstein  (white  stone). 

Many  localities  of  albite  are  mentioned  above.  It  occurs  with  epidote  and  garnet  at  Arendal; 
with  eudialyte  and  hornblende  in  Greenland. 

In  the  United  States,  in  Ilaine,  at  Paris,  with  red  and  blue  tourmalines.  In  Mass.,  at  Chester- 
field, with  the  same  minerals,  in  lamellar  masses  (cleavelandite),  slightly  bluish,  also  fine  granular, 
and  rarely  in  small  crystals;  at  Goshen.  In  Neiu  Ilamp.,  at  Acworth  and  Alstead.  In  Conn.,  at 
Haddam,  with  chrysoberyl,  beryl,  columbite,  and  black  tourmaline ;  at  the  Middletown  feldspar 
quarry,  in  fine  transparent  or  translucent  crystals  (fig.  305);  at  Monroe,  a  fine  granular  variety 
containing  beryl.  In  N.  York,  at  Granville,  Washington  Co.,  white  transparent  crystals ;  at  Moriah, 
Essex  Co.,  of  a  greenish  color,  with  smoky  quartz,  and  resembling  green  diallage.  In  Penn.,  at 
Unionville,  Delaware  Co.,  a  granular  variety  is  the  matrix  of  the  corundum  (see  anals.  20  and  21), 
having  the  hardness  of  quartz  (7 — 7*25).  It  had  been  taken  for  indianite.  A  similar  variety, 
equally  hard,  is  found  with  idocrase  at  Sanford,  Maine.  In  California,  Calaveras  Co.,  with  native 
gold  and  auriferous  pyrites. 

In  Canada,  in  fine  crystals,  at  the  Suffield  silver  mine,  near  L.  Massawippi,  N.E.  of  L.  Mem- 
phremagog. 

The  name  Albite  is  derived  from  alius,  white,  in  allusion  to  its  color,  and  was  given  the  species 
by  Gahn  and  Berzelius  in  1814. 

Por  recent  observations  on  crysi,  Descl.  Min.,  i.  317;  Hessenberg,  Min.  Not.,  No.  i.,  ii.,  v.; 
G.  Rose,  Pogg.,  cxxv.  457,  cxxix.  1.  Pigs.  307-309,  are  from  Rose's  papers.  The  twin  form  of 
fig.  304  occurs  at  Middletown,  Ct. 

Por  Alie7-ed  forms  and  Artificial  albite,  see  under  Orthoclase. 

Ztgadite  Breith.  (Pogg.,  Ixix.  441).  Zygadite,  according  to  Descloizeaux  (Min.  i.  326),  is  prob- 
ably albite.  Occurs  in  thin  tables,  which  are  twins,  appearing  like  the  twin  crystals  of  Bon- 
homme  and  Modane.  Translucent  or  milky.  In  lustre  and  hardness  like  albite.  Color  yellow- 
ish-white, to  reddish.  G.  =  2-511 — 2-512.  Breith.  Plattner  obtained  in  his  trials  indications  of 
silica,  alumina,  and  lithia,  and  no  water.  Pound  with  milky  quartz,  stilbite,  and  blende,  in 
fissures  in  argiUyte,  at  Andreasberg  in  the  Harz.  It  was  named  from  i,vya6riv,  in  pairs,  or 
twinned. 


316.  ORTHOCLASS.  Silex  ex  eo  ictu  ferri  facile  ignis  elicitur — ex  cubis  aliisque  figuris 
intersectis  constans,  Agric,  Poss.,  314,  1546.  Pelt-Spat,  Spatum  pyrimachum  (var.  album,  cin- 
ereum,  rubrum).  Wall,  Min.,  65,  1747.  Piiltspat,  Spatum  scintillans,  Cronst,  60,  1758.  Peld- 
spath  Germ.,  Fr.  Peldspar  Engl.  Pelspar  bad  orthogr.  Peldstein  Hausm.,  Handb.,  528, 
1813,  Orthose  H.,  Tr.,  iv.  1801,  in  Index  alone,  p.  394,  4to  edition.  Adular  Breith.,  Char.,  36, 
1820.     |*In  the  preceding,  the  whole  group  of  feldspars  is  included  in  the  one  species.] 

Peldspath  (Albite  excluded)  Berz.,  1815,  N.  Syst.  Min.,  1819.  Peldspath  (Albite,  Labradorite, 
and  Anorthite  excl.)  G.  Eose,  Gilb.  Ann.,  Ixxiii.  173,  1823.  Orthoklas  (id.  excl.)  Breith.,  Char., 
1823;  (id. -f  Ohgoklas  excl.)  Breith.,  Pogg.,  viii.  79,  1826.  Potash-feldspar.  Kahfeldspath 
Germ. 

.  Var.  introd.  as  sp.  Adulaire  Pini,  Mem.  Peldsp.,  Milan,  1783;  Adular  Germ.;  Adularia 
Engl.',  Peldspath  nacre  iT. ;  Mondstein  var.  Peldspath,  Werw.,  Ueb.  Cronst.,  1780;  id.  =r  Adu- 
laria WerT?..,  Bergm.  J.,  375,  1789;  Moonstone.  Sanidin  Nose,  Noggerath  Min.  Stud.  Geb. 
Niederrhein,  1808  ;  Glasiger  Peldspath  Klapr.,  Beitr.,  1.  15, 1795,  and  others.  Necronite  Hayden, 
Am.  J.  Sci.,  i.  306,  1819.  P-^gmatolith  Breith.,  Char.,  1823,  1832.  Murchisonite  W.  Phillips, 
Phil.  Mag.,  II.  i.  448,  1827.  Ryakolith  G.  Eose,  Pogg.,  xv.  193,  1829,  xxviU.  143,  1833;  Rhy- 
acolite.  Valencianit,  Mikroiclin  Breith.,  Schw.  J.,  Ix.  322,  324,  1830.  Erythrite,  Perthite,  Thorn., 
Phil.  Mag.,  xxii.  188,  189,  1843.  Loxoklas  Breith.,  Pogg.,  Ixvii.  419;  Loxoclaso.  Chesterlitc 
Seal,  This  Min.,  678,   1850.     Pelsit  von  Marienberg  Breith.,  Pogg.,  Ixviu  421,  Handb.,  527 
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,184.1 =TaTadoxitBreith.,  B.  H.  Ztg.,  xxv.  85,  1866.  Folsit  von  Mulda  id.,  Handb.,  528  =  Muldan 
id.,  ib  ,  39,  Cottait  id.,  ib.  Weissigit  Jenzsch,  Jabrb.  Min.,  1853,  39G.  Lasur-Feldspath  JV.  Nordtnsk., 
Bull.  Nat.  Moscow,  xsx.  225,  1857. 

Hiilleflinta,  Petrosilcx,  Lapis  Corneus,  pt.,    CronsL,  Min.,   57,   1758.     Felsito.    Leelite  (fr 
Westmannland)  Clarke,  Ann.  Phil.,  1818. 

Monoclinic.  C=6S°  53',  /A  7=118°  48',  0  A  14=153°  2S' ;  a  :  h  :  c= 
)-844  :  1  :  1-5183.  Observed  planes  :  0  ;  vertical,  /,  ^-^,  ^-i,  ^-^  ;  clinodomes, 
A,  2-1,  6-1 ;  hemidomes,  i-^,  |-^,  -J-^,  l-^;  ^-i,  |-^,  2-^*,  -2-^  ;  hemioctahcdral, 
\,  1,  2,  -1,  -2  ;  3-^,  4-^,  -4-^  ;  f  8. 


314 


320 


0  A  f  i;=i45°  4r 

6>  A  l-^=129  41 
6^  Af^=116  33 
(9  A  2-^=:99  38 
6^  A-2-fcl39 
6^  A  i-i=116  7 
0  Ai=150  52 
(?  A  1=124  42 


317 


Loxoclase. 


321 


322 


6^A-1  =  14G°30' 

6^  A  2=98  4 
OAi-^=:77  31 
0  A  1-1=161  36 
0  A  2-2=135  3 
OAU=dO 
0  A  7=67  44 
t-1  A  ^-^=90 


i-l  A  t-S=150°  35' 

a  A  4-^=142  25 

t-1  A -4-5  =  130  50 

i-l  A  3-5  =  146  40 

7A2-t=134  19 

7a  1-z  =  110  40 

1  A  1  =  126  14 

-1  A -1  =  142  40 


Cleavacre:   (9  perfect ;  a  less  distinct;  i-i  faint;  also  imperfect  in  the 
irection  of  one  of  the  faces  7     Twins :     1.    Coniposition-lace  i-i,   axia 


23 


> ) 
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of  revolution  normal  to  i\  the  forms  not  showing  the  composition! 
externally,  except  sometimes  by  sutures.  2.  C.-face  i\  axis  of  rev- 
olution vertical,  producing,  with  the  form  in  f.  310,  the  twins  f.  314, 
315,  which  are  right-  or  left-handed,  according  as  one  or  the  other 
of  the  parts  is  the  one  revolved  ;  with  the  form  in  f  311,  the  planes  1-i 
and  0  nearly  coincide  in  the  twin.  3.  C.-face  2-1,  as  in  f.  321,  in  which 
the  prism  is  made  up  of  two  adjoining  planes  0  and  two  i\  and  is  nearly 
square,  because  0  A  ^=90°,  and  0  A  2-1=135°  3' ;  I  ^  7=169°  28' ;  also 
the  same  in  a  twin  of  4  crystals,  f.  31Y,  each  side  of  the  prism  then  an  0 ; 
same  in  a  twin  of  3  crystals,  one  of  the  four  being  absent,  and  tliat  side  of 
the  prism  made  up  of  the  planes  ^-^,  i-\\  again  the  twin  of  4  crystals 5 
takes,  by  cross-in terpeneti*ation  of  each,  the  form  in  f.  322,  consisting  ap- 
parently of  8  crystals,  or  four  twins  of  the  kind  in  f.  321 ;  I /\  /=169°  28', 
as  above.     4.  C.-face  0^  f.  316. 

Often  massive,  granular  ;  sometimes  lamellar.     Also  compact  crvnto-crys- 
talline,  and  sometimes  flint-like  or  jasper-like. 

H.  =  6-6-5.  G.  =  2-44— 2-62,  mostly  2'5— 2-6.  Lustre ' vitreous ;  om 
cleavage-surface  sometimes  pearly.  Color  white,  gray,  fiesh-red,  common 
greenish-white,  bright  green.  Streak  uncolored.  Transparent  to  trans 
lucent.  Fracture  conchoidal  to  uneven.  Optic-axial  plane  sometimes  in 
the  orthodiagonal  section  and  sometimes  in  the  clinodiagonal ;  acute  bisec- 
trix always  negative,  normal  to  the  orthodiagonal  ;  inclined  at  18°  C,  in 
adularia,  according  to  Angstrom,  4°  Q'  to  the  clinodiagonal,  and  112°  1'  to 
edge  ///;  and  according  \o  Descloizeaux,  at  22°  C.  these  angles  are  5°  18' 
and  110°  49'  for  the  red  rays  ;  angle  of  divergence  in  adularia  of  St.  Gothard 
112°  to  123° ;  in  transparent  from  Wehr  in  the  Eifel,  only  18°  to  21°,  with 
other  optical  peculiarities. 

Comp.j  Var.— 0.  ratio  1  :  3  :  12  ;  ( J  K^  +  f  3clf  Si^  4- 6  Si ;  or  else  with  half  the  excess  of  silica 
basic;  =Silica  64*6,  alumina  18*5,  potash  16-9=:  100;  with  soda  sometimes  replacing  part  of  the 
potash.    The  orthoclase  of  Carlsbad  contains  rubidium. 

The  varieties  depend  mainly  on  structure,  variations  in  angles,  the  presence  of  soda,  and  the  ' 
presence  of  impurities. 

The  amount  of  soda  detected  by  analyses  varies  greatly,  the  ratio  to  the  potash  being  from 
1  :  100  to  1  :  ^.  But  recent  chemical  investigations  have  sliown,  what  Breithaupt  indicated  from 
ocular  examination  in  1861,  that  some  of  the  sodiferous  varieties  owe  the  soda  to  a  crystalliue 
combination  of  the  orthoclase  with  albite.  The  perthiie  (see  beyond)  has  thus  been  found  to  con-: 
Bist  of  thin  alternate  layers  of  these  two  feldspars.  How  far  this  explanation  extends  to  other 
sodiferous  kinds  remains  to  be  ascertained. 

The  variations  in  angles  are  large,  and  they  occur  sometimes  even  in  specimens  of  the  same 
locality.  In  crystals  of  the  kind  called  chesierlite,  which  are  to  all  appearance  regular  and  undis- 
torted.  the  angle  /'  (right  prismatic  plane)  A  /(left  id.)  varies  from  121°  to  127°,  according  to  the 
author's  measurements ;  and  other  angles  make  the  form  tricUnic,  0  A  I  and  0  A  I'  sometimes 
differing  5°,  one  being  110°  and  the  other  115°;  while  twins  compounded  parallel  to  the  clino- 
diagonal section,  which  are  common,  prove,  by  the  absence  of  any  reentering  angle  on  the  base, 
that  the  form  is  not  tricUnic  (although  so  made  by  Breithaupt,  who  refers  the  species  (B.H.  Ztg., 
xvii.  1 )  to  albite).  The  crystallization  is  normally  mouoclinic,  and  the  variations  are  simply  irreg- 
ularities.    There  are  also  large  optical  variations  in  orthoclase,  on  which  see  Descl.  Min.,  i.  J529. 

The  variations  in  amount  of  soda  and  in  angles  have  led  Breithaupt  to  make  several  species 
out  of  the  species  orthoclase.  But  until  it  is  proved  that  crystals  of  certain  specific  angles  have 
uniformly  the  same  specific  chemical  composition,  and  further,  that  kinds  having  the  same  specific 
chemical  composition  wherever  occurring,  always,  when  crystallized,  present  the  same  angles, 
such  species  cannot  properly  be  recognized  as  distinct.  The  varieties  that  have  been  named  are 
the  following: 

Var,  1.  Ordinary.  In  crystals,  or  cleavable  massive,  (a)  Adularia.  Transparent,  clearable, 
usually  with  pearly  opalescent  reflections,  and  sometimes  with  a  play  of  colors  like  labradorite, 
though  paler  in  shado.   Moonstone  (Hecatolite  Delameth.,  T.  T.,  ii.  201,  fr.  'eKarri^  the  moon)  belongs  in 
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£art  here,  the  rest  being  albite  and  oligoclasc.  Valencianite,  from  the  silver  mine  of  Vnlenciaua 
[exico,  is  adularia.  Breithaupt  finds  for  ordinary  orthoclaso  (which  he  calls  pcgmatoUU)  (;.= 
2-5o9  — 2-578  (B.  II.  Ztg.,  xxv.  38).  Kokscharof  obtained  (Min.  Russi.,  v.  115)  from  crystals  frorc 
the  Grisons,  Switzerland,  for  /A  7=118'  48'  20"  ;  0  a  /,  acute,  =  G7  45'  50  "  —  47  ;  O  i\  I,  ubtuso, 
=  112°  12'  20"-14'  10"  ;  O  A  l-i=129°  32'.  For  crystals  from  Zillcrthal,  /a  7=118"  45i'-50' 
(mean,  118°  47'  21");  0  A  7,  acute,  =  G7°  47'  20'-50'  (mean,  ()7  47  38');  0  A  7,  obtuse,= 
112^  10'  20"  — 13'  (mean,  112'  12'  57  ");  0  ^  l-i=129'^  43  lo"  — 50'  ^mean,  129°  42'  H8  ).  Ho 
gives  as  the  calculated  results  for  adularia,  7a  7=118^  47'  and  (51°  13' ;  0  A  1=61°  47  2U  "  and 
112°  12'  40";    Oa  1-1=129°  43'  20  ' ;    0  A  2-i=135"  3'  39  " ;    C  {0  Ai-i)  =  Gr  5G'  4G". 

(6)  Sunstone,  or  aveniurine  feldspar  (Heliolite  Delameth.,  T.  T.,  ii.  200).  In  part  orthoclasc;  rest 
albite  or  oligoclasc  (q.  v.). 

(c)  Ktcronite.  A  cleavable  feldspar,  fetid  in  odor  when  struck.  The  original  was  found  by 
Hayden  near  tlie  York  and  Lancaster  road,  21  m.  from  Baltimore,  in  granular  limestone,  and 
was  whitish  or  bluish  in  color.     Named  from  vckoiU^  a  corpse. 

{d)  Amazonatone.     Bright  verdigris-green,  and  cleavable. 

(e)  Eryihrite.     Flesh-red,  from  amygdaloid,  near  Kilpatrick.     Made  out  by  Thomson  to  contain 

p.  c  of  magnesia.     Named  from  iondod;,  red. 

(/)  Sanidin  of  Nose,  or  glassy  feldspar,  including  much  of  the  Ice-spar,  part  of  which  is  anorthito. 
Occurs  in  transparent  glassy  crystals,  mostly  tabular  (whence  the  naiuu  from  a-inj,  a  board)  in 
lava,  pumice,  trachyte,  phonolite,  etc.  Proportion  of  soda  to  potash  varies  from  1  :  20  to  2  :  1. 
A-  Mitscherlich  finds  in  some  kinds  0*79 — 2';!;>  p.  c.  of  baryta.  lihyacoUle  is  the  same;  the  name 
was  applied  to  glassy  crystals  from  Mt.  Somma  (Eisspath  Wern.).  Rose  has  since  observed  (Ivryst, 
Ch.  Min.,  8s)  that  the  specimen  he  analyzed  (Pogg.,  xxviii.  143)  probably  contiiinod  some  mixed 
nephelite,  and  that  the  mineral  is  orthoclase.  Named  from  fvt^,  stream  (lava  stream),  and  ViWov,  atone. 

{g)  Chesterlite.  In  white  crystals,  smootli,  but  feebly  lustrous,  implanted  on  dolomite  in  Ches- 
ter Co.,  Pcnn.,  and  having  the  variations  in  it?  angles  above  stated.  It  contains  but  little  soda. 
Twins  occur  with  composition  parallel  to  0,  and  also  parallel  to  both  0  and  i-l,  the  latter  appar- 
ent by  the  meeting  of  stria3  along  the  middle  of  an  0,  and  the  former  by  the  same  on  an  i-u 
Crystals  vary  from^a  line  in  breadth  to  1^  in.  G,  =  2-531  SilUman.  Erni's  analysis  (This  Min.,  3d 
edit.,  1^50,  t.7H)  is  erroneous,  and  therefore  not  cited  here. 

(/t)  Microclin.  Usually  in  cleavable  masses,  whitish,  grayish,  or  reddish,  and  opalescent.  The 
original  was  from  the  ziVcon-sj^enite  of  Frederick sviirn  and  Laurvig  and  Brcvig,  Norway.  Brei- 
thaupt made  the  angle  between  the  two  cleavage  planes  9u°  22'  — 90°  23',  instead  of  90  ;  and 
hence  derived  the  name,  from  /.l^po;,  UtUe,  and  K>ivuy,  Undine.  The  analysis  (No.  55)  gives  for  the 
ratio  of  Na  to  K  3  :  2.  But  Breithaupt  has  since  referred  to  microclin  the  feldspar  of  Arondal, 
which  alTorded  him  the  same  angle,  but  yet  contains  but  a  trace  of  soda  (No.  22).  He  also  rt-fors 
hero  a  feldspar  from  Kangerdluarsuk,  Greenland  (anal.  51),  which  is  near  the  first-mentioned  in 
composition,  and  gave  the  angles  0  A  i-i=dO°  22',  0  a  7=  112°  9',  6>a/'  =  113"  Hi,  (J.  l-i= 
129'  34',  i-l  A  7=119°  13'  7a  7  =119°  4',  7  A  i-i  =  \2\^  43' ;  also  the  feldspar  of  the  micaceous 
rock  (called  Miascyt^)  of  Miask  (Urals),  which  has  Na  :  K=l  :  1,  with  an  excess  of  silica,  accord- 
ing  to  an  unsatisfactory  analysis;  also  a  Bodenmais  feldspar  of  gray  and  greenish  colors,  with  G. 
=  2-575  — 2-594,  but  he  suggests  that  Kerndt's  analysis  (No.  50)  was  probably  made  on  a  mi.xturo 
of  microclin  and  oligoclasc,  the  two  occurring  together;  while  Potyka  found  that  the  green  variety 
(anal.  25j  contained  little  soda.  Potyka  also  states  that  the  actujl  form  was  triclinic,  and  that 
the  cleavage  face  had  the  usual  striie  of  triclinic  feldspars;  but  Kenngott  observes  (Ucb.,  l8tU, 
73)  that  he  did  not  find  the  striai  on  a  Bodenmais  specimen,  and  H.  Fischer  none  on  the  teldspar 
of  the  zircon-syenite.  Other  loc.  reported  by  him  are:  Lewis  Co.,  N.  Y.,  witli  ^'^,^"^^J'>'[^°^^J^'°;' 
Baveno 
Silesia 


syenite 

it  easy  to  test  the  value  of  its  distinctive  characters. 

Notwithstanding  the  measurements  of  Breithaupt,  microclin  is  probably  monochmc.  Dose  oi- 
/seaux,  after  optical  investigations  (Min.,  i.  341 ),  refers  it  to  orthoclase.  It  is  to  be  observed  thai 
these  angles  were  obtained  from  kinds  having  little  soda  as  well  as  others  having  much.  More- 
over,  loxoclase,  in  which  the  amount  of  soda  is  still  larger,  is  monochmc. 

{I)  Loxoclase.  In  grayish-white  or  yellowish  crystals,  a  little  pearly  or  greasy  m  lustre,  oIIcq 
large,  feebly  shining,  lengthened  usually  in  the  direction  of  the  chnoJiagonal.  0  ^J;^}- ^'^^^ 
Oa7'=U2°50'  7a7'  =  120°2(>',  OAw(cleavageangle)  =  yO\Breith.  G.  =  2-rt-2-b2,  I  la  tnor. 
The  analyses  find  much  more  soda  than  potash,  the  ratio  being  about  3  :  1  but  how  tar  this  i8 
due  to  mixture  with  albite  has  not  been  ascertained.  From  Hammond,  St.  I^wroiico  l  o..  in.  x. 
Named  from  A.^.;,,  transverse,  and  au ..,  7  ckave,  under  the  idea  that  the  crystils  are  peculiar  in 
having  cleavage  parallel  to  the  orthodiagonal  section.  ^ 

(7)  Breithaupt  has  added  stiU  other  names.  His  Faradoxite,  from  tm  mines  near  Maricnbcnr  cta^ 

has  (1.  c.)  /A7  =  119    0';  7aw  =  120«  40,  7a  w  =  120Yi"' ;    ^■  =  '^-VL.U-7r2.Zi^'li 
color  fiesh-red.     Contains  potash  as   the   alkah,  with  little  or  no  soda     (k)  llis  OottaiU  it>  Hit 


856  OXYGEN    COMPOUNDS. 

grayish-white  orthoclase  in  twins  from  granite  in  Carlsbad,  Bohemia,  circle  of  Elbogen ;  bj  higi| 
trials  it  has  G.  =  2-6091  — 2-6098,  H.  =  6— 6|,  and  I^T  about  120";  and  by  Roessler's  analysis:' 
(B.  H.  Ztg.,  XXV.  39)  it  contains  8  p.  c.  of  soda  to  5  of  potash.  But  Redner  and  Bulk  have  found 
(anal.  14,  15)  that  it  is  an  ordinary  potash -feldspar  with  over  14  p.  c.  of  potash,  and  has  Gr.  =  2-55 
—  2'57H.  (l)  His  Muldan  is  from  Mulda  near  Freiberg;  it  is  stated  to  have  /' Ai-i  =  117°,  T  Ai-i^ 
=  116",  C>A/=116°  — 116.}°,  (9a/=117°;  G.  =  2-54-2-56.  Moll's  analysis  (No.  12)  shows  that) 
it  is  common  orthoclase,  although  irregular  in  its  angles. 

(m)  Lazurfeldspar  (Lasurfeldspath),  a  feldspar  having  H.  =  6,  and  G.=:2-597,  and  the  cleavage 
of  orthoclase,  found  near  Lake  Baikal  with  lapis  lazuli. 

{n)  Ferihite.  A  flesh-red  aventurine  feldspar,  consisting  of  interlaminated  albite  and  ortho«: 
olase,  as  shown  beyond.     From  Perth,  Canada  East, 

(o)  MurcMsonite  is  similar  flesh-red  feldspar  to  perthite,  with  gold-yellow  reflections  in  one  di- 
rection, like  sunstone ;  and  stated  to  have  also  an  unusual  cleavage  direction-  besides  the  two  ob-o 
served.   From  Dawlish  and  Exeter,  England.  Named  after  its  discoverer,  Murchison  the  geologist.! 

Weissigite,  of  .Tenzsch,  is  in  small  whitish  or  reddish-white  twin  crystals,  and  is  from  the  cavi- 
ties of  amygdaloid  at  Weissig  near  Dresden;  G.  =  2-538  — 2*546.  I.  Lea  has  named  (Proc.  Ao.ti 
Philad.,  May,  1866)  a  greenish  orthoclase  from  Lenni,  Delaware  Co.,  Pa.,  "almost  without  cleav-i' 
age,"  lennilite ;  other  specimens  of  the  same  locality,  pearly  and  distinctly  cleavable,  ddawarite ; 
and  a  dull  bluish-green  subtransparent  kind,  of  an  aventurine  character,  containing  minute  parti* 
cles  bright  and  hexagonal  (hematite?)  from  Blue  Hill,  2  m.  N.  of  Media,  Pa.,  cassinite.  These 
are  announced  only  as  vaiieties  of  orthoclase ;  but  their  distinctive  characters  are  not) 
such  as  to  entitle  them  to  special  names.  There  is  no  place  in  the  science  of  Mineralogy  foR 
names  so  given. 

2.  Compact  Orthoclase  or  Okthoclase-felsite.  This  crypto-crystalline  variety  is  common/ 
and  occurs  of  various  colors,  from  wliite  and  brown  to  deep  red. 

There  are  two  kinds  (a)  tlie  jasper-like,  with  a  subvitreous  lustre ;  and  [h)  the  ceratoid  or  loax-like,^ 
wich  a  waxy  lu.stre.  Some  red  kinds  look  closely  like  red  jasper,  but  are  easily  distinguished  by  the 
fusibility.  The  orthoclase  differs  from  the  flbite  felsite  in  containing  much  more  potash  than  soda. 
LeeJiie^  named  after  J.  F.  Lee,  is  a  deep,  flesh-red  variety,  of  waxy  lustre,  from  Grj  phyttan,  Sweden.! 

The  Swedish  name  HaUefiinta  means  false  flint. 

A.  Proportion  of  soda  much  less  than  that  of  potash;  from  -}y^  and  less  to  |. 

Analyses:  1,  Val.  Rose  (Scheerer's  J.,  viii.  244);  3,  Durre  (Ramm.  Min.  Ch.,  623);  8,  S.  D. 
Hayes  (Pogg.,  cxiii.  468);  4,  Abich  (Pogg.,  li.  528,  B.  H.  Ztg.,  Jahrg.,  19);  5,  Schwalbe  (Kenng. 
Ueb.,  1861,  13);  6.  7,  Abich  (I.e.);  8,  Plattner  (Pogg.,  xlvi.  299):  9,  Brougniart  &  Malaguti  (Ann. 
d.  M.,  ly.  ii.  465);'  10,  Kroner  (Pogg.,  Ixvii.  421);  11,  Kcrsten  (J.  pr.  Ch.,  xxxvii.l7i);  12,  MoL 
(Ramm.  Min.  Ch.,  624);  18,  Jenzsch  (Pogg.,  xcv.  3U4);  14,  15,  Redner  and  Bulk  (ZS.  G-.  xviii.  394); 
16,  A.  Strong  (Jahrb.  Min.  1867,  541);  17,  v.  Hauer  (Kenns:.  Ueb.,  1856-7,  106);  18,  19,  Delesse 
(Bull.  G.  Soc,  IL  X.  568):  20,  C.  Bischof  (Bischof,  Lehrb.'^Geol.,  II.  2171,  2187);  21,  H.  Risse^ 
(Geol.  Beschr.  Baden,  1861);  22,  Jevreinof  (Pogg.,  xlvii.  196);  23,  Schultz  (Ramm.  Min.  Cli.,  628); 
24,  Jenzsch  (Jahrb.  Min.  1855,  8u0) ;  25,  J.  Potyka  (Pogg.,  cviii.  363);  26-30,  Richter  (ZS.  G.,. 
xiv.  49,  53);  31,  Haughton  (Rep.  Brit.  Assoc,  1863,  55,  Q.  J.  G.,  xx.  269);  32,  Id.  (Phil.  Mag.,  IV.' 
xxxii.  221);  83-85,  C.  W.  C.  Fuchs  (Jahrb.  Min.  1862,  787,  788);  36,  87,  Lasch  (v.  Dechen,  G.I 
Beschr.  Siebengeb.,  Verb.  pr.  Rheinl.  Jahrg.,  9,  289);  38-39,  Lewinstein  (J.  pr.  Ch.,  Ixviii.  98); 
40,  Rammelsberg(Min.  Ch.,  1003);  41,  F.  A.  Gen th  (Keller  &  Tied.,  iii.  48(1);  42,  Smith  &  Brush! 
(Am.  J.  Sci.,  II.  xvi.  42);  43,  44,  J.  D.  Whitney  (Am.  J.  Sci.,  II.  xv.  440,  xxviii.  16);  45,  46,  Boy 
&  Booth  (Proc.  Am.  Phil.  Soc.  Philad.,  ii.  53,  Jahrb.  Min.,  1845) ;  47.  T.  S.  Hunt  (Rep.  G.  Can.,  1863,! 
474);  48  Smith  &  Brush  (Am.  J.  Sci.,  II.  xvi.  44) ;  49,  G.  F.  Barker  ib.  xxvi.  70). 

B.  Proportion  of  soda,  to  potash  between  |  :  1  and  2:1. 

60,  51,  G.  Gmelin  (Pogg.,  bcxxi.  818);  52,  53,  Scheerer  (Pogg.,  cviii.  426);  54,  55,  Utendorfe: 
(Breith.  B.  H.  Ztg.,  1858,  No.  6,  xvii.  1 1) ;  56,  Kerndt.  (B.  H.  Ztg.,  xvii.  11) ;  57,  Rube  (ZS.  G.,  xiv." 
53);  58,  T.  S.  Hunt  (Phil.  Mag.,  IV.  i.  822,  Am.  J.  Sci.,  IL  xii.  212);  59,  C.  W.  C.  Fuchs  (Jahrb.> 
Min.,  1862,  789);  60,  Heffter  &  Joy  (Ramm.  Min.  Ch.,  626);  61,  G.  Bischof  (Lehrb.  Geol..  1.  c). 
62,  Abich  (I.  c);  63,  G.  Rose  (Pogg.,  xxviii.  143);  64,  65,  Lewinstein  (1.  c.) ;  66,  Schnabel(RamaLi 
Min.  Ch.,  626);  67,  68,  G.  Bischof  (1.  c);  69,  v.  Rath  (ZS.  G.,  xii.  44);  70-73,  T.  S.  Hunt  (Rep.; 
G.  Can.,  18Q3,  476). 

C.  Proportion  of  soda  to  potash  over  2:1. 

74,  75,  Smith  &  Brush  (Am.  J.  Sci.,  IL  xvi.  43);  76,  Plattner  (Pogg.,  Ixvii.  419);  77,  F.  Sand 
bcrger  (Geol,  Beschr.  Baden,  Carlsruhe,  1861,  48);  78,  Delesse  (Ann.  Ch.  Phys.,  III.  xxv): 

A.  Proportion  of  soda  much  less  than  that  of  potash ;  from  gS  and  less  to  f . 
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=  100  Abich. 
BaO  17  =  101-38  a 
=:lo0  Abich. 
Mu  0-19,  Oa<r.=09-7I 
Ab. 
=  99-29  Plattner. 
=  10(1  B  tk  M. 
=  99-85  Kroner. 
-9'.»-55  Kcrsten. 
=  loo  MoU. 
Li  0-71  =  100-33  J. 
Ba  0-48  =  100  Kednei; 
=  99  S7  Bulk. 
=  100-74  Strong. 
=  9!S-98  llauer. 
=  98-99  Delesse. 
=9'.«  :;6  Delesse. 
Ph  &  Ca  0-32  =  100-70 
Biscbof 
=  99  77  Risso. 
=  99-32  Jevrcinof. 
=  100-32  Schultz. 

Li  0-."i6  =  99-94  J. 
=  99  87  Potyka. 
=  99-87  Rich  tor. 
=  99  57  Richter. 
=  99-87  Richter. 
=  1 00-O4  Richter. 
=99-75  Richter. 
=  101-08  Ilaughton 
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=  99-12  S.  &  B. 
=  9'.c39  Barker. 
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C.  Proportion  of  soda  to  potash  over  2 
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8-27  =99-90  Abich. 

7-89 =99-86  Rose. 

8-44  =99-70  Lewinstein. 

8-86  =100-02  Lewinstein 

6-02 =99-97  SchnabeL 

7-15  =99-70  Bischof. 

5-35 =99-49  Bischof. 

5-3  0-4=100-8  V.  Rath. 

7-53  0-55  =  100-12  Hunt. 

6-52  0-50=100-79  Hunt. 

6-67  0-50=99-99  Hunt. 

6-29  0-93  =  99-07  Hunt. 


2-76  0-76=99-34  S.  &  B. 

4-35  0-20=98-96  S.  &  B. 

3-03  ,  Si,  F,H  1-23  =  100-71 

3-42 =99-77  Sandberger. 

2-62 =98-99  Delesse. 


Pyr., 


It4. 


VIZ. 


In  anal.  5,  G.=  2*5685,  colorless,  trl. ;  6,  G.  =  2-555;  10,  G.  =  2-44?,  gangue  of  tinstone ;  1^ 
G.=2-54S;  16,  G.  =  2-56,  in  dioryte ;  23,  G.  =  2-575;  24,  in  amygdaloid,  altered  laumontite ;  26 
30,  from  the  Erzgebirge;  33,  G  =2-592,  0.  ratio  1  :  2-9  :  11-9,  in  granite  with  oligoclase  an: 
quartz,  Harz;  34,  G.  =  2-58,  0.  ratio  1:3-4:  12-4,  Harz;  35,  G.  =  2  573,  0.  ratio  1:28:  11-1 
Harz;  36,  G.  =  2-60;  89,  G.  =  2-547;  45,  G.  =  2-585;  46,  G.=2-603,  3  m.  from  Wilmington;  4S 
G.  =  2-58;  50,  G.  =  2-58;  54,  G.  =  2-o84— 2598,  from  Greenland,  green;  55,  G.  =  2  587-2-^.90 
Breith. ;  58,  G.  =  2-57  — 2-58  ;  59,  G.  =  2-595,  0.  ratio  1  :  3-4  :  12-5,  Harz,  in  granite-like  gangu^ 
from  the  Gabbro,  with  oligoclase  ;  60,  in  phonolite,  Bohemia  ;  61,  lava  between  Lecco  and  Forio 
63,  64,  G.  =  2-576,  from  volcanic  sand  of  Rockeskill ;  66,  67,  trachyte  conglomerate  of  Langciiberj 
in  the  Siebengebirge  ;  68,  trachyte  conglomerate  of  "  Kleinen  Rosenau  "  in  the  Siebengebirgo  ;  69 
from  dolery te  in  the  Siebengebirge,  G.  =  2-567  ;  70,  from  porphyritic  trachyte;  71,  from  granitoii 
trachyte;  73,  compact  white  trachyte  ;  77,  in  a  fine-grained  granite. 

Phillips,  in  an  imperfect  analysis  ot^ murdiivonile  (Phil,  Mag.  &  Ann.,  i.  448),  obtained  Si  68-6 
3^1  16-6,  K  14*8.     The  mineral  came  from  Dawhsh,  and  is  evidently  orthoclase. 

The  perthite  afforded  Gerhard  (ZS.  G.,  xiv.  151)  the  same  composition  as  obtained  by  Hunt 

z.:  Si  65-83,  ^1  18-4  5,  Pe  1-12,  Ca  ir.,  Ka  5-06,  K  8-54,  ign.  0-32=99-92.  But  he  found,  fur 
ther,  that  it  was  divisible  into  thin  reddish  and  whitish  layers,  which  were  respectively  orthoclase 
and  albite.    These  layers  afforded  him  (1.  c.) : 

Si  Xl  ^e        6a         Na  11 

1.  Red  layers,  OriJiodase     65-36         18-27         1-90        ir.         2-25         12-16=99-94 

2.  White  layers,  ^/^iie         67-23         18-52         1-47         ir.         8-50  3-34=99-06 

Thus  proving  that  the  supposed  soda- orthoclase  is  really  an  intercrystalhzation  of  two  horaoec^ 
morphous  species;  and  suggesting  that  other  similar  anomalies  among  the  feldspars  may  Lave  aC 
analogous  origin.     The  0.  ratio  in  No.  1  is  0-94  :  3  :  12-4  9;  in  No.  '-',  0-1)6  :  3  :  12-09. 

An  orthoclase,  monoclinic  in  crystals  and  cleavage,  fr.  the  ncj^helin-doleryte  of  Yogclsg:cbirge 
afforded  A.  Knop  (Jahrb.  Min.  1865,  687)  Si  59-69,  ^1  2104,  Fe  2-27,  Mn  ir.,  Mg  ir.,  Ca  0-95 
Na  6-55,  K  8-61,  Ba  2*27,  Sr  036,  Ti  ir.=  10l-74.  The  mineral  is  remarkable  for  the  small 
amount  of  silica,  large  of  alumina,  and  the  presence  of  baryta  The  peculiar  constitution  may  ba 
a  result  of  partial  alteration,  or  of  orystallinic  mixture ;  which  is  true  is  not  ascertained.  It  i& 
intermediate  between  orthoclase  and  hyalophane. 

The  following  are  analyses  of  diflerent  felsites,  additional  to  those  under  Albite  on  page  351 


Si 

^1 

^e 

iis 

Ca 

Na 

K 

fl 

1. 

Leeliie                     81-91 

6-55 

6-42 



8-88 

Thomson. 

2. 

Daunemora,  Hellfl.  81*24 

9-78 

0-64 

0-21 

0-78 

3-34 

3-10 

Erdmann. 

3. 

Saxony,  gyfi.-red     68-0 

19-0 

4-5 

1-1 



5-6 

4. 

Nantes,  (jnh.-gy.      75-2 

15-0 



2-4 

1-2 

3-4 

1  -5    Berthier. 

5. 

Brittany,  gnh.-gy.    75*4 

15-5 

1-20 

1-4 

3-8 

Durocher. 

6. 

Pentland  Hills        71-17 

13-00 

1-40 

0-1 

0-40 

3-19 

3-5 

7. 

Harz                         73-29 

1661 

1-76 

301 

2-33 

3  49 

Missokadis. 

8. 

Jungfrug                 7  6- 15 

13-46 

1-90 

1-52 

0-45 

2-84 

S-51 

9. 

Saxa-knut,  Sweden  79-55 

11-31 

0-42 

0-10 

2-52 

3-68 

2-38 

0-69 

UNISILICATES.  35S 

Other  analyses  of  felsites:  C.  W.  C.  Fuchs,  Jahrb.  Min.,  1S62,  803. 

Pyr.,  etc. — B.B.  fuses  at  5 ;  varieties  containing  much  soda  are  more  fusible.    Loxoclaso  fusei 
it  4.     Not  acted  upon  by  acids. 
Obs. — Orthoclase  is  an  essential  constituent  of  many  rocks. 

1.  Granular  crystalline.  Granite  and  gneiss^  which  consist  of  orthoclase,  quartz,  and  mica. 
Mica  schist,  the  same  with  less  orthoclase  and  more  mica.  Syenite  and  syemtic  gneiss,  like  the 
preceding,  but  containing  hornblende  in  place  of  rnica.  Granu/yte,  a  mixture  of  granular  ortho- 
clase and  more  or  less  quartz.  Alhitic  granite,  a  granite  containing  albite  as  well  as  orthoclase. 
A.  similar  rock  contains  oligoclase  in  place  of  albite.  Pyroxenyle,  a  rock  consisting  of  orthoclase 
ind  pyroxene.  Miascyte,  a  granular  slaty  rock  consisting  of  orthoclase  and  ela^olitc,  from  Miask 
n  the  Ural.  These  rocks  contain  the  orthoclase  in  cleavable  grains,  and  sometimes  also  in  dis- 
;inct  disseminated  crystals ;  when  the  latter  is  the  case  the  rock  is  said  to  be  porpkyriiic.  The 
finest  and  largest  crystals  of  orthoclase  occur  in  granitic  or  feldspathic  veins. 

2.  Compact  cryptocrystalHne.  Orthoclase-/e^62te,  or  leelite.  already  described.  It  sometimes  con- 
tains quartz  in  disseminated  grains  ;  and  Diirocher  has  observed  cases  in  which  a  felsite  graduated 
into  a  grai]ite  or  granulyte.  As  the  rock  was  originally  a  clayey  rock  (derived  from  the  wear  (not 
the  decomposition)  of  the  minerals  of  granitic  rocks)  it  is  natural  that  there  should  be  the  tran- 
sition here  mentioned.    The  feldspar  in  some  of  the  analyses  below  may  be  partly  of  oligoclase  or 

""'  ftlbite.     The  hallefllnta  of  Sweden  is  for  the  most  part  here  included. 

=^^'  As  the  granular  orthoclase  rocks,  granite,  gneiss,  and  the  like,  graduate  into  others  con- 
taining hornblende,  such  as  syenite,  syenitic  gneiss,  etc.,  so  the  compact  orthoclase-felsites  may 
graduate  into  others  that  are  horublcndic,  though  not  visibly  so ; — and  these  last  will  indicate 
^i '  their  hornblendic  composition,  not  merely  by  tlieir  composition  as  ascertained  by  chemical  analy- 
'i  •  sis,  but  also  by  their  high  specific  gravity.  The  spherules  of  variolyte  of  a  white,  grayish,  or 
'^  ^  greenish-white  color,  are  mostly  a  compact  feldspar  or  felsite  of  j;ome  kind. 
•"  Porphyry,  in  part,  consisting  of  a  felsite  base  with  disseminated  opaque  crystals  of  orthoclase; 
"i^  iDut  this  felsite  base  is  seldom  pure  orthoclase.  In  the  green  antique  porphyry,  it  is  an  intimate 
'■''  taixture  of  orthoclase  and  hornblende.  [The  feldspar  is  oligoclase  or  albite  in  some  porphyry.] 
?"?  Phonolyie  (or  clinkstone),  a  compact  grayish  rock,  often  containing  crystals  of  glassy  feldspar, 
'"™  and  having  a  zeoUte  in  the  base  along  with  orthoclase.  [In  some  phonolite  the  feldspar  is  oligoclase.] 
"''^'  Trachyte,  a  grayish  igneous  rock  of  rough  fracture,  intermediate  between  phonolite  and  a  gran- 
•'^  ular  crystalline  rock,  it'owing  its  roughness  of  surface  largely  to  the  grains  of  glassy  feldspar 
"''"'  which  mainly  constitute  it. 

Argiliyte  and  talcose  ^c/ii-s;!  generally  contain  more  or  less  of  orthoclase  in  a  cryptocrystalUne  or  un- 
distiuguisliable  state.  Often,  however,  as  analyses  show,  the  alkalies  are  mostly  wanting;  and 
when  so,  the  amount  of  feldspar  is  small ;  and  it  may  be  wholly  absent. 

'     3.  Amorphous.     Obsidian  or  volcanic  glass  is  sometimes  an  impure  orthoclase  in  a  glassy  state; 
and  in  other  cases  it  is  a  mJxture  of  orthoclase  or  labradorite  and  augite  with  chrysolite  and  much 
""^iron,  the  materials  varying  with  the  lavas  of  a  volcano  ;  for  any  lava  will  become  glassy,  and  thus 
make  obsidian,  by  rapid  cooling.     G.  =  2-2.5  — 28. 


times 

ules  ol  ^.j ,  j,„-j,-^.^,  — ,  „--  -^  ,  ^  .  -  1-      1 

from  mixed  quartz.     Pitchstoue  and  pearlstone  are  sometimes  in  composition  albite  or  oligoclase 
nojrocks  rather  than  orthoclase,  that  is,  contain  soda,  or  soda  and  lime,  instead  of  potash.     See 

analyses  below.     Fuchs  has  suggested  that  these  rocks  derivo  their  glassy  portion  from  solidilied 

water-glass  and  not  from  the  fusion  of  a  feldspar. 

KraUite  Forchhammer,  or  Baulite,  appears  to  be  a  siliceous  feldspathic  mineral  related  to  these 

concretions.     It  forms  the  basis  of  the  trachyte,  obsidian,  and  pitchstone  of  Iceland.     According 

to  von  Walterhausen,  it  occurs  also  in  tricUnic  crystals;  and  he  deduces  the  oxygen  raUo^l  :  3  : 

,.    24=(R  +  A1)  gi'l     B.B.  fuses  only  in  thin  splinters;  in  acids  insoluble.     H.  =  6.     U -Gob, 

lii  Forch.,  2 -5 72,  Walt.* 


(B 
(Ann.  Ch.  Pharm.,  Ixvi.  271): 

Si  Xl         3Pe       Ca      Mg      Na       t. 

1.  Obsidian,  Tasco     69-i6       2-60       2-60     1-54     2-60     5  08     7-12,  tl  3-00=:  100  Berth. 

2.  "  Mexico  78  10  2  1  —,  Mn  1-6-96  6  Vauq. 
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Many  localities  have  been  enumerated  above.  Fine  crystals  are  found  at  Carlsbad  aid  Elbogec 
in  Bohemia  (twins,  f.  314,  315);  Katherinenburg  in  Siberia;  Areudal  in  Norway;  Baveno  ir 
Piedmont ;  Lomnitz  in  Silesia ;  Land's  End  and  St.  Agnes  in  Cornwall ;  Albaschka  near  Mursinsk, 
and  near  Schaitansk  in  the  Urals ;  the  Mourne  mountains,  Ireland,  with  beryl  and  topaz ;  at 
Rubieslaw  in  Aberdeenshire,  Scotland,  etc. ;  in  great  abundance  in  the  trachyte  of  the  Dracheu' 
fela  on  the  Rhine;  also  in  the  lavas  which  devastated  the  island  of  Ischia,  near  Naples,  in  1302; 
at  Vesuvius,  where  it  may  be  obtained  in  profusion  in  the  valley  called  Fossa  Grande. 

In  the  U.  States,  orthoclase  in  crystals  occurs  in  Maine,  on  the  island  Mt.  Desert,  fine  green ;  I 
at  the  tourmaline  locality,  Paris.  In  N.  Hamp.,  at  the  Acworth  beryl  locality.  In  Mass.,  at  South 
Royalston  and  Barre,  often  large  crystals ;  at  Three  Rivers,  in  Palmer.  In  Conn.,  at  the  gneiss 
quarries  of  Haddam  and  the  feldspar  quarries  of  Middletown,  crystals  a  foot  long,  and  6  or  8  in. 
thick;  near  Bradley sville,  in  the  western  part  of  Litchfield,  crystals  2-3  in.  long,  abundant.  In 
a.  York,  in  St.  Lawrence  Co.,  at  Rossie,  2  m.  N.  of  Oxbow ;  the  crystals  are  white  or  bluish-white, 
and  sometimes  an  inch  across ;  also  8  m.  from  Potsdam,  on  the  road  to  Pierremont,  where  crystals 
a  foot  through  are  said  to  have  been  found ;  and  near  DeLong's  miUs  iu  the  town  of  Hammond, 
with  apatite  and  zircon,  where  the  loxoclase  is  obtained ;  in  Lewis  Co.,  orthoclase  occurs  both 
crystallized  and  massive  in  white  limestone  near  Natural  Bridge,  with  scapolite  and  sphene ;  in 
Orange  Co.,  crystals  near  West  Point ;  more  abundant  and  interesting  forms  are  found  at  Rocky 
Hill,  in  Warwick,  with  tourmahne  and  zircon;  and  at  Amity  and  Edenville;  in  Saratoga  Co^  at 
the  Greenfield  chrysoberyl  locality,  white  transluceut  crystals,  usuall}'  coated  with  silvery  mica. 
In  Penn.,  in  crystals  at  Leiperville,  Mineral  Hill,  Delaware  Co.,  and  W.  Bradford,  at  Poor  House 
quarry,  Chester  Co.  (chesterlite) ;  sunstone  in  Kennett  Township.  In  N.  Car.,  at  Washington 
Mine,  Davidson  Co.,  iu  white  and  yellowish  crystals  (anal.  41). 

Massive  orthoclase  is  abundant  at  the  above-mentioned  localities,  besides  many  others.  Green 
at  Mt.  Desert,  Me.,  near  S.  W.  Harbor ;  at  Rockport,  Mass.  An  aveuturiue  varietj'-,  with  bright 
coppery  reflections  in  spots,  at  Leiperville,  Pennsylvania.  Adularia,  at  the  Falls  of  the  Yantic, 
near  Norwich,  Conn.,  at  Brimfield,  Mass.,  with  iolite,  and  at  Parsonfield,  Me. ;  and  sunstone  at 
Lyme,  Conn.  (Some  of  these  may  be  oligoclase.)  Kaolin,  at  Andover,  Mass.,  and  abundantly  in 
New  Milford,  Kent,  and  Cornwall,  Conn.,  and  in  the  counties  of  Essex  and  Warren,  New  York ; 
also  in  New  Garden,  Chester  Co.,  Pa.,  abundant.  Necronite,  at  Roger's  Rock,  Essex  Co.,  and  at 
Thomson's  quarry,  near  196th  street,  New  York. 

For  recent  observations  on  cryst,  see  Descl.  Min.,  i. ;  Hessenberg's  Min.  Notizen,  Nos.  I.,  II., 
IV.,  V. ;  Websky,  ZS.  G.,  xv.  677  ;  Kokscharof,  Min.  Russl.,  v.  115 ;  F.  Scharflf.,  Abh.  d.  Senck. 
Ges.,  vi. 

Alt. — Feldspar  may  be  altered  through  infiltrating  waters  carrying  more  or  less  carbonic  acid 
in  solution  (Forchhammer,  Fournet,  Bischof);  also  through  the  action  of  waters  rendered  acid  by 
the  decomposition  of  sulphids  (Mitscherlich) ;  also  by  ordinary  waters  holding  traces  of  alkahne 
and  other  ingredients  iu  solution  (Bischof). 

The  presence  of  a  sulphid  of  iron,  or  a  mineral  containing  protoxyd  of  iron,  as  some  mica, 
garnet,  etc.,  is  often  the  first  occasion  of  the  change.  The  decomposition  of  the  mineral  with 
the  attendant  oxydation  of  the  iron  distributes  ferruginous  waters  through  the  rock  (or  sulphate 
of  irou  from  the  altered  sulphid),  and  thus,  by  a  disaggregating  or  decomposing  action,  prepares 
the  way  for  other  agencies. 


Si 

3.  Obsidian,  Telkban.'74-80 

4.  Fitchstone,  Meis.     75*60 
6.         "  Arran    63-50 

6.  "  bk.  Dresden  74*00 

7.  Fearlstone,  Hun.     72*87 

8.  "  "         79-12 

9.  Spheruliie,     "        77-20 

10.  Pumice,  Lipari        77*50 

11.  "  "  70*00 

12.  Ptl&s  Hair,      )      51*19 
Hawaii,  vole,  glass  )      39*74 

14.  Sideromelane  49*25 

15.  Spher.  in  pyrom.     88-09 

16.  Krabliie,  Iceland    74-83 

17.  "  »         80-23 


'M        ^e      Ca      Mg     Na       K 


12*40  2-03 
11-60  1*20 
12-74Fe3*80 
17*00 3Pe  2-75 
12*05       1-75 


12*00 
12*47 
17*50 
16-()0 

10-55 
15*18 
603 
13-49 
12-08 


2*45 
2*27 
1-75 
0*50 


20-23 
0*58 
4-40 


1-96 
1*35 
4-46 
1-50 
1-30 

3*34 

2*50 

2*74 
9-61 
0-28 
1-98 
0*95 


0*90 
6-69 


1*10 
1-10 
0-73 


1816 
2-40 
2-10 
1-65 
0-17 


6-40,  Mn  1-31=99-80  Erdm. 

2-77        II  4-73  =  103*95  Erdm. 

6*22      ,  ign.  8-0=98-71  Th. 

,  Li  3-00  =  98-25  Tr. 

6-13         fi  3*0  =  98*20  Erdm. 

3-58         H  1*76  =  100-01  F. 

4*27         =100-28  Erdmann. 

3-00         =99*75  Klaproth. 

6-50,  H  3*00=98-50  Berth. 

,  Fe  30-26  =  99-61  S. 

21-62      ,  Fe  22-29,  H  0*33  =  99-67  S. 

2-51     1-12  =  100  Waltersh. 

2-53         H  0-84=100  Delesse. 
5-56      ir.   =100-43,  P.     G.  =  2-389. 
2-26     4-92  =  100-44  Genth. 


Other  analyses  of  obsidian,  DeviUe  (Bull.  G.  See.  Fr.,  IL  viii.  427) ;  of  pumice,  ib. ;  also  Schaflfei 
(J.  pr.  Ch.,  liv.  16). 


UNISILICATES. 
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mien  the  infiltrating  waters  contain  traces  of  carbonic  acid,  the  feldspar  acted  Oii  Qrst  loses  it€ 
lime,  if  a  lime  feldspar,  by  a  combination  of  tiie  lime  with  this  acid ;  next,  its  alkalies  are  carried 
off  as  carbonates,  if  the  supply  of  carbonic  acid  continues,  or  otherwise  as  silicates  in  solution. 
The  change  thus  going  on  ends  in  forming  kaolin  or  some  other  liydrous  silicate.  The  carbonato 
of  soda  or  potash,  or  the  silicate  of  these  bases,  set  free,  may  go  to* the  formation  of  other  miuerala 
—the  production  of  pseudomorphic  or  metamorphic  changes— and  the  supplying  fresh  and  marine 
waters  with  their  saline  ingredients. 

^aoZm  is  generally  a  simple  hydrous  silicate  of  alumina  (see  Kaoltnite),  expressed  by  the  formula 
3^1  SiV  2  £[=Silica  46-3,  alumina  89-8,  water  13-9.  Orthoclase  in  changing  to  it  loses  1  K  +  S  Si. 
Part  of  the  silica  set  free  niay  go  off  with  more  or  less  of  the  potash,  or  may  form  opal,  quartz,* 
siliceous  sinter.  The  alumina  also  is  often  in  part  removed.  The  same  explanation  is  readily 
appUed  to  the  change  in  albite  or  other  feldspars. 

When  the  change  is  not  carried  on  to  the  exclusion  of  the  protoxyd  bases,  certain  zeolites  may 
result,  especially,  as  Bischof  states,  when  labradorite  is  the  feldspar  undergoing  alteration,  which 
species  he  describes  as  giving  origin  to  the  species  mesolite.  Massive  nepheline  or  el.-Eoli'ie  is  a 
still  more  common  source  of  zeolites.  Anal.  52,  by  Scheerer,  is  of  orthoclase  enveloping  the 
zeolite  bergmannite,  and  53,  of  the  same  enclosed  in  bergmannite,  this  zeolite  having  apparently 
been  formed  out  of  other  portions  of  the  orthoclase. 

When  the  waters  contain  traces  of  a  magnesian  salt — a  bicarbonate  or  silicate — the  magnesia 
may  replace  the  lime  or  soda,  and  so  lead  to  a  steatitic  change,  or  to  a  talc  when  the  alumina  la 
excluded ;  and  when  augite  or  hornblende  is  present,  it  may  give  origin  to  chlorite. 

The  action  of  sulphurous  acid  from  volcanic  fumaroles  produces  often  a  complete  destrnction 
of  the  feldspar  and  other  minerals  present,  giving  rise  to  deposits  or  incrustations  of  silica,  in 
some  of  its  various  forms,  and  also  halloysite,  kaolin,  etc. 

Steatite,  talc,  chlorite,  kaolin,  hthomarge,  mica,  laumontite,  occur  as  pseudomorphs  after  ortho- 
clase or  albite  ;  and  tin  ore  and  calcite  often  replace  these  feldspars  by  some  process  of  solutiou 
and  substitution.     Labradorite  more  rarely  forms  kaolin. 

Orthoclase  is  also  described  as  occurring  altered  to  albite.  Tliis  has  been  mentioned  as  on 
example  of  paramorphism,  the  two  species  being  dimorphous.  But  as  these  feldspars  occur 
together  in  the  same  rock,  and  must  have  been  formed  under  very  similar  circumstances,  wo  can 
hardly  suppose  that  either  is  liable  to  a  change  like  that  of  a  dimorphous  compound  to  the  form 
of  the  other. 

Artif. — Artificial  feldspar  has  been  observed  in  crystals  in  furnace  scoria  at  Mansfeid,  Sac- 
gerhausen,  near  Laimbach,  and  near  Stolberg.  Analyses  :  1,  2,  Heine;  3,  Abich ;  4,  ilammels- 
berg : 


1.  Sangerhausen 

2.  " 

3.  " 

4.  Laimbach 


gi  *1  Pe  Mg  Ca  Na  K 

64-53  19-20  1-20      1-33      ,  On  0-27  Ileino. 

65-95  18-50  0-68 4-28  10-47      ,  Ou  0-13  Heine. 

65-03  16-84  0-88  0-.34  0-34  0-t)5  15"26,  Ou  0-:-;0  Abich. 

63-96  20-04  0*54  0-43  065  15-26=y8-21  Ramm. 


The  oxygen  ratio  afforded  is  1 
leplaced  by  sesquioxyd  of  iron. 


3  :  12.    But  the  last  is  an  iron-oj-lhoclase,  the  alumina  being 


Ersbyite.  (Wasserfreier  Scolezit  [fr.  Pargns]  N.  NbrdensJc,  Schw.  J.,  xxxi.  417,  1821.  Anhy- 
drous Scolecite.  Scolexerose  Beud.,  Tr ,  ii.  55,  1832.  Var.  of  Labrador  Franktnheim,  Syst.  d.  Kryst, 
136,  1842.  Ersbyit  A.  E.  Nordenak.,  Fiul.  Min.,  129,  1853.  Kalk-Labrador  Jiainm.,  Min.  Ch.,  r.95, 
1860.)  Monoclinic,  with  the  angles  nearly  of  orthoclase;  /A 7=11 8'  44',  0Ai-i  =  115'  12'  and 
64"  48',  /Az4=149°  55',  z-i  A z-3=  15(»°  16',  /a2.?;=134"  49',  Oa2.i=1»9"  48'  (angles  by  Xord., 
with  the  common  goniometer).  Observed  planes :  0;  vertical,  /,  z'-i,  i-S ;  cliuodome,  l-J;  hen)i. 
dome,  2-i.  Cleavage:  0  perfect;  w  less  perfect.  H.  =  <i;  lu.^tre  vitreous,  pearly  on  surface  of 
cleavage  ;  color  white  or  grayish-white.  N.  Nordenskiold  obtained  in  an  analy.sis  (1.  e.)  Si  54-13, 
il  29-23,  Oa  15-40,  H  1-07=99-87,  which  affords  the  0.  ratio  1:3:  6,  or  that  of  labradorite.  to 
which  species  it  has  been  referred  by  Frankenhcim  and  Karamelsberg.  A  labradorite  without 
alkali  and  with  the  angles  of  orthoclase  is  so  much  of  an  anomaly  as  to  bo  at  least  of  very  im- 
probable existence.  It  mav  well  be  altered  orihoc/ase  and  thereby  pseudomorphous.  Nordeuski'  -Id, 
while  making  the  form  monoclinic  in  the  text,  states  that  he  obtained  the  angle  90°  22  betweep 
the  two  cleavages  with  a  reflective  goniometer,  and  suggests  that  the  form  may  possibly  be  tri 
clinic.  Still  the  other  angles  are  so  closely  those  of  orthoclase  that  this  view  appears  quite  un. 
probable,  as  he  also  must  regard  it,  since  he  docs  not  adopt  it  in  the  text  It  wnac^iUod  anhydrous 
scolecite  by  N.  Nordenskiold,  because  the  0.  ratio  was  that  of  scolecite  minus  the  wutcr. 
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III.  SUBSILICATES. 

AERANGEMENT    OF    THE    SPECIES. 

A.  Oxygen  ratio  of  bases  and  silica  4  :  3. 

I.  CHONDRODITE  GROUP. 

319.  Chondrodite  Iklg^Si''  MgsO-iKe.FOiap 

IL  TOURMALINE  GROUP.    Rhomboliedral.    ContainiDg  boric  acid  as  a  base. 

320.  Tourmaline  (£i\  B,  Bf  Si'  (Ra,  R,  /?A1,  /?B)8 OaKO,  F)i2iSix 

B.  Oxygen  ratio  of  bases  and  silica  3  :  2. 

1.  Containing  no  titanic  acid. 

L  GEHLENITE  GROUP.    Tetragonal ;  isomorphous  with  the  scapolite  group. 

321.  GEHLE^^TE  (i]&='  +  i3S)Si  {^^Si+i0M)3e^4B\ 

II.  ANDALUSITE  GROUP.    Anisometric.     Containing  only  sesquioxyds. 

322.  Andalusite  ^ISi  MlsOlie^llSij 

323.  FiBROLiTE  ^ISi  /?Al3  01|e4||Si 

324.  Kyanite  ^ISi  '  /ffAU -011041181 

325.  Topaz  3tlSi,  with  F  repl.  one-fifth  the  0  /^Alg  FJie4|Si 

III.  EUCLASE  GROUP.     Monoclinic.     Containing  other  bases  besides  sesquioxyds. 

326.  EuCLASB  (^tt='+§:6e^  +  i^l)Si  (^  Ha +  §  fie +f/?Al)3  010411^ 

327.  Datolite  afi:»+|Ca^  +  tB)Si  (iHa  +  |€a+ g /?B)3e|ie4||Si 

2.  Containing  titanic  acid, 

I.  GUARINITE  GROUP.     Tetragonal. 

328.  GUARINITE  (Ca  +  Ti)  Si,  or  (^Ca" + 1-  Ti^)  Si 

U.  TITANITE  GROUP.    Anisometric. 


D.S( 


31! 


(iea+fy©)3  0104181 


329.  TiTANITB 

330.  Grothite 

381.   KEILnAUTTB 
332.   TSCHETFKINITE 


(iCa»+fTi^)Si 
(R^  fi,  Til)  Si 
(&^K,Til)Si 
(R',Tit)Si 


(iea+fyTi)3e||04||Si 

(fea  +  i/JFe  +  ^yTi)3ei04l8i 

(i^R  +  T=V/?R+  1^5  yTi)3  0|04|iSi 

(^R  +  iyTi)3  0i04iS' 


1 
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C.  Oxygen  ratio  of  basel^-^d  silica  2  :  1. 

I    STAUROLITE  GROUP.     Containing  no  titanic  acid. 

333.  Stauboute  (H^R^J^)^Si'  a(Ha,R)  + J/?ft)4(^,|e4SI 


11.  SCHORLOMITE  GROUP.     Containing  titanic  acid  as  a  base. 


334.   SCHORLOMITE 


(&^fi,  TiO*Si» 


{i\^+  ft  /?R+  i\  yR).0,|0«|Si 


Appendix. — 335.  Sapphirine,  Si,  3cl,  lig. 


In  tlie  Andalusite  group,  tlie  species  andalusite  and  topaz  are  approximately  isorcorphous ;  foi 
if  i-^  A  1-2  m  the  latter  is  made  the  fundamental  prism,  then  /A  I—dZ°  11',  while  it  is  Uu"  44'  in  an- 
dalusite. Euclase.  datolite,  and  the  species  of  the  Titanite  group  are  also  isomorphous ;  the  angle 
of /being  severaUj,  115",  115°  3',  and  113°  31';  and  0  on  a  cUnodome=16r  51',  162^  2T, 
159°  39', 


IS 


319.  OHONDRODITE.  Chondrodit  [=  Silicate  of  Magnesia  and  Iron]  d'Olisson,  Ak.  H. 
Stockh.,  206,  1817.  Condrodite  II.  Maclureite,  Fluosilicate  of  Magnesia  (fr.  Sparta,  N.  J.),  Sey- 
bert,  Am.  J.  Sci,  v.  336,  1822.  Brucite  (fr.  N.  J.  and  N.  Y.)  Gihhs,  Cleavelaud's  Min.,  295,  1822, 
Nuttall  in  Am.  J.  Sci.,  v.  245,  1822.     Humite  Bourn.,  Cat,  52,  1817. 

Orthorhombic.  Often  hemihedral  in  octahedral  planes,  producing  fornix 
monoclinic  in  character.  /A  7=94°  26'  and  83°  34'.  Crystals  of  three 
types,  as  in  the  following  figures. 


Humite:  Type  III.       Ilumite:  hcmihe.lral. 


Humite :  Type  I.  Humite :  Type  II. 

Type l.,a:h:  ^=14678  : 1 : 1-0805 ;  IL,  1-5727  : 1 : 1-0805  ;  III.,  l-4ir)4  : 
1  :  l'-0805.  Observed  planes  in  Yesuvian  crystals  as  in  figs.  323  to  320,  with 
also  |-^  in  type  II.;  the  two  unlettered  planes  on  figs.  325,  32G,4-},  12-}; 


of  humite : 
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S2t 


0  A  3-^:=102°  48' 
0  A  3-^=103  47 
(9  A  1-2  =  121  44 
l-^  A  l-^,  bas.,  Ill 
(?  A  1-2=112  24 

front, =71  32 


28 


Hi\ 


%-% 


Clioudrodite. 

I.  6^  A  l-^=124°  16' 
0  A  1=116  34 


II.  0  A  l-z=122  27 
(?  A  2=103  8 
6>Af-^=135  62^ 
6>  A  4-2  =  98  13 
0  A  2-^=108  58 
l-^  A  1-z,  ov.  ^-^,=115  6 


III.  (9  A  l-^=125°  14J 

6>  A  2-^=109  27 
6>  A  4=97  23 
0  A  i-^=119  47 
0  A  4-z=100  48 
(9  A  ^-2  =  140  15 
6^  A  f  2=119  17 
(?  A  8-2=94  35 
6^  Af=lll  15 

l-^  A  l-^=109  31 

l-^  A  f =134  23 
f  Af-2,ov./,=126  52 


Observed  angles  with  the  common  goniometer  in  chondrodite  of  E".  ,Ter- 
sey  (Dana) :  1-1  A  l-^=112°  (for  mean  of  humite  types  112°  2' ) ;  l-^  A  |-= 
136°;  l-iAf2=157°,  |-Af2,  ov./,=127°, /A/,*  adj.,=85°,  4-^  on  edge 
above  it  168°;  of  Pargas  (Nordenskiold)  l-^  A  l-z=114°  37'  (in  type  II. 
above  115°  6' ),  6>  A  f-z=136°  1',  0  A  2-fcl09°  3'. 

Twins  :  composition-face  -|-^  in  type  I.  ;  \-%  and  f-I  in  II. ;  \-%  in  III. ; 
the  last  sometimes  producing  stellate  forms  of  six  crystals,  each  hemihe- 
dral.  Cleavage  indistinct.  Usually  in  imbedded  grains  or  masses  of  a 
somewhat  granular  texture. 

II.z=6  — 65.  G.=3'118— 3'24.  Lustre  vitreous — resinous.  Color  white, 
3"ellow,  pale  yellow  or  brown  ;  sometimes  red,  apple-green,  black,  gray. 
Streak  white,  or  slightly  yellowish,  or  grayish.  Transparent — subtranslu- 
cent.     Fracture  subconchoidal — uneven. 


Var. — 1.  Ordinary  chondrodite.  In  imbedded  crystals,  masses,  or  grains,  subtranslucent  or 
opaque,  more  or  less  resinous  in  lustre,  and  surfaces  hardly  polished ;  the  crystals  sometimes  2 
inches  or  more  broad,  Colors  the  above,  excepting  white.  Gr.  =  3'118,  from  N.  Jersey,  Thomson; 
3-24,  fr.  Eden,  N.  Y.,  id. ;  3-199,  fr.  Finland,  Uaidinger. 

2.  Humite.  In  small  implanted,  transparent  to  translucent,  polished  glassy  crystals,  from  Ve- 
suvius ;  (a)  type  I. ;  (6)  type  II. ;  (c)  type  III.,  the  most  common.  Colorless  to  citron-yellow,  honey- 
yellow,  and  brownish.  Gr.  =  8*234,  white,  type  I.;  3"177,  yeUow,  type  II. ;  3-199,  brown,  type  III.; 
3*186,  yellowish,  type  III. ;  Scacchi. 

Comp. — Mg**  Si^  with  part  of  the  oxygen  replaced  by  fluorine  ;  ^2  ii^  chondrodite ;  2^7  in  hu- 
mite, type  I.,  ,-8  in  type  II.,  3^^  in  type  III.,  Ramm. 

Analyses:  1,  Dr.  W.  Langstaflf  (Am.  J.  Sci.,  vi.  172,  analysis  made  in  1811);  2,  Seybert  (Am.  J> 
Sci.,  V.  336);  3,  Rammelsberg  (Pogg.,  liii.  130,  and  1st  Suppl,  38);  4,  W.  Fisher  (Am.  J.  Sci., 
II.  ix.  85);  5,  Thomson  (Ann.  Lye.  N.  York,  iii.  54);  6-10,  Rammelsberg  (Pogg.,  liiL  130,  Ixxxvi 
413): 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


New  Jersey 
(( 


yellow 
red 


Pargas,  yeUow 

"      gray 
JIumite,  type  I. 

"  "    II. 

"  "    III. 


Si  fQ  Mg  P 

32-  6*  51-  8-55,  A  and  loss  2  =  99-55  Langstaff. 

32-67  2-33  54*00  3*89,  H  PO,  K  2-1 1=96-00  Seybert. 

33-06  3-65  65-46  7-60  =  9977  Eamm. 

33-35  5-50  63-05  7-60  =  9l)-50  W.  Fisher. 

36  00^0  3-97  54  64  3-77,  II  l-e;2  =  99-98  Thomson. 

33-10  2-35  56-61  8  69  =  100'75  Ramm. 

33-19  6-75  54-50  9-69  =  104-13  Ramm. 

34-80  2-40  60-08  3-47  =  100  75  Ramm. 

33-26  2-30  57-92  6*04,  Oa  0-74,  ^ll-06  =  100-32  Ramm. 

36-67  1-67  56-83  2-61  =  97-78  Ramm. 


Pyr.,  etc. — B.B.  infusible ;  some  varieties  blacken  and  then  burn  white.    Fused  with  salt  of 


BUBSILICATES.  3(5» 

phosphorus  in  the  open  tube  gives  a  reaction  for  fluorine.     With  the  fluxes  a  reaction  for  iroa 

Gelatinizes  with  acids.     Heated  with  sulphuric  acid  gives  oil'  fiuorid  of  silicon. 

Obs.— Choudrodite  occurs  mostly  iu  granular  limestone.  It  is  found  near  Ab(i,  in  the  parish 
of  Pargas  in  Finland,  and  at  Aker  and  Gulsjo  in  Sweden  ;  at  Taberg  in  Wormlaiul-  at  Boden  in 
Saxony;  on  Loch  Ness  in  Scotland;  at  Achraatovsk  in  the  Ural,  along  willi  perofskitc-  and  iu 
the  mines  of  Schischimsk  Avlth  red  apatite,  llumite  occurs  at  Soinma,  in  ejected  masses  of  a 
kind  of  granitic  rock,  along  with  forsterite,  biotite,  pyroxene,  magnetite,  etc. 

Abundant  in  the  counties  of  Sussex,  N.  J.,  and  Orange,  X.  Y.,  wliL-re  It  is  associated  with 
spinel,  and  occasionally  with  pyroxene  and  corundum.  In  .V.  Jersey,  at  Brvam,  orange  and  straw- 
colored  choudrodite,  and  also  a  variety  nearly  black,  occurs  with  spinel ;'  at  .Sparta^  a  Une  local- 
ity of  honey-yellow  choudrodite;  a  mile  to  the  iiortli  of  Sparta  the  best  locality  of  this  mineral 
in  N.  J. ;  at  Vernon,  Lock  wood,  and  Franklin.  In  X.  York,  in  Orange  Co.,  in  Warwick,  MonnK-, 
Cornwall,  near  Greenwood  Furnace,  and  at  Two  Ponds,  and  elsewhere;  near  Edenvillo  in  Une 
specimens  on  the  land  of  Mr.  Houston;  also  sparingly  in  Rossie,  on  the  bank  of  Laidlaw 
Lake.  In  JIass.,  at  Chelmsford,  with  scapolite.  In  Fenn.,  near  Chaddsford,  in  Ilarvy's  quarry, 
of  yellow  and  orange  colors,  abundant.  In  Canada,  in  limestone  at  St,  Crosby,  St.  Jerome,  St! 
Adele,  Grenville,  etc.,  abundant. 

The  name  choudrodite  is  from  x°'^c>^^  *  grain,  alluding  to  the  granular  structure.  BruciU  waa 
given  by  Col.  Gibbs  after  Dr.  Bruce,  editor  of  the  American  Mineralogical  Journal ;  MarJurtUe  by 
Seybert,  after  Wm.  Maclure.  The  mineral  was  first  discovered  iu  New  Jersey  by  Dr.  Bruco. 
Fluorine  was  first  detected  in  it  in  1811,  by  Dr.  Langstaft'  of  New  York,  whose  analysis  (No.  1)  gives 
very  nearly  the  correct  constitution  of  the  species.  Cleaveland,  in  the  first  edition  of  his  mineral- 
ogy (issued  in  1816),  at  p.  185,  in  a  brief  mention  of  the  uudescribed  species,  speaks  of  it  as  a 
filiate,  calling  itfluate  of  magnesia,  he  evidently  having  had  an  imperfect  report  of  Dr.  L^ingstatV'a 
examination,  the  results  of  which  had  not  then  been  published.  Dr.  Torrey  obtaiuetl  similar 
results  to  those  of  Dr.  Langstaff  in  1818.  See  on  these  points  Am.  J.  Sci.,  vi.  171,  182y.  D'Ohs- 
son  analyzed  the  mineral  in  1817  without  finding  the  tluorine,  he  obtaining  (Lc.)  Si  .'{S'OO,  Mg 
54*00,  iPe  5*10,  ^l  1*50,  K  0*86  it^xi  tr.,  a  result  very  wide  from  the  true  composition,  llumite 
was  shown  to  be  identical  with  clioncirodite   iu  composition  by  Ranunelsbt-rg. 

On  cryst.  see  Scacehi,  Pogg,.  1851,  Ergiinz.,  iii.161,  who  identified  and  described  the  three  typea 
of  llumite;  also  Hessenberg,  Mm.  Not.,  ii.  15;  Nordenskiold  on  choudrodite  of  Parga.s,  Pogg. 
xcvi.  118.  The  author  adopts  a  modified  view  of  Scacchi's  types,  first  brought  out  in  .\m.  J.  6ci, 
II.  xiv.  175. 

Alt. — Choudrodite  altered  to  serpentine  has  been  observed  at  Sparta,  N.  J.,  with  spinel  and  mica. 

($20,  TOURMALINE.  Early  syn.  of  precious  T.  Turamali,  TurmaUn  (fr.  Ceylon),  Ceylon  name^ 
Garmann,  Curiosae  Speculationes,  etc.,  von  einem  Liebhabcr,  der  Immer  Gern  SpecuHrt,  Chem- 
nitz, 1707.  Pierre  de  Ceylan ;  un  petit  aiman;  M.  Lemery  la  fit  voir,  etc.,  Hist.  Ac.  Sci.,  Paris, 
1717,  p.  8.  Aschentrecker  J2bZ(J. ;  Aschenzieher  Germ.;  Ash-drawer  JS'w^/.  [alluding  to  electri- 
cal  property].  Zeolithus  vitreus  electricus,  Tourmalin,  Rinmann,  Ak.  H.  Stockh.,  ITCG; 
V.  Born^  Lithoph.,  i.  47,  1772.  Borax  electricus  Li.nn.,  Syst,  96,  17G8.  Tourmaline  Garnet  //tU, 
Foss.,  148,  1771.     TourmaUue  Kirw.,  Min.,  i.  271,  1794. 

Early  syn.  of  opaque  T.  Schurl  pt.  ^/•^■er,  1595;  Sehirl  pt.  Briichnann,  1727  [see  p.  2i»6]. 
Skiorl  pt.,  Corneus  crystallisatus  pt.,  Wall,  139,  1747.  Basaltes  cryst.  pt.,  Sk5rl-Crystall  pt. 
Cronst,  70,  1758.  Schorl,  Staugenschorl,  Germ.;  Shorl,  Shirl,  Cockle,  Engl.  Borax  Basaltes 
Linn,,  Syst.,  95,  1768.  Basaltes  crystaUisatus  u.  Born,  Lithopli..  i.  34,  1772,  ii.  95,  1775.  Shorl 
Kiriu.,  Min.,  i.  265,  1794. 

Syn.  from  union  of  T.  and  S.  in  one  species.  Tourmalino  on  Basalte  transparent = Schorl, 
de  Lisle,  Crist.,  266,  with  fig.  cryst.  (and  proofs  of  ident.  of  T.  &  S.),  1772.  Schorl  transpa- 
rent rhoraboidal  dit  Tourmahuo  et  Peridot = Schorl,  de  Lisle,  Crist,  ii.  341,  with  figs.,  1783. 
SchOrl,  Stangenschorr(incL  var.  (1)  Schwarzer  S.,  (o)  Elektrischer  S.:=Turraalin),  Wtru.,  Cronst, 
169,  1780;  Bergm.  J.,  L  374,  1789;  Jameson,  Min.,  1816.     TourmaUno  //.,  Tr.,  iii.  1801. 

Var.  introd.  as  Sp.  Rubcllito  (fr.  Siberia)  Kirw.,  Min ,  i.  288,  1794-Daourito  DclamcOi^ 
T.  T.,  ii.  303,  1797=Siberite  VHermina,  J.  do  I'Ecole  Polytechn.,  i.  4:{9  =  Tourmalino  apyro  //., 
iv.  1801=Apyrit  Hausm.,  Ilandb.,  642,  1813.  Indicolite  and  Aphrizite  (fr.  Norway)  iTAndrada, 
J.  de  Phys.,  W.  243,  1800,  Scherer's  J.,  iv.  19,  1800.  TaltaUto  Domeyko,  Min.,  13y,  1860=Cobrf 
negro  estrellado  de  Tantal  (Atacama). 

Var.  introd.  as  Subsp.     Achroit  (fr.  Elba)  Ilerm.,  J.  pr.  Ch.,  xxiv.  232,  1845. 
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Rliombohedral.    ^  Ai?=103°,  (9  A  ^=134:°  3' ;  a=0-8952G.    Observed! 
planes  :  rlioinboliedrons,  ^,  1  (i?),  f,  J,  |,  5,  ^-%  -2,  -f,  -|-,  -^,  -i- ;  scale-' 


828 


229 


i2          i 


330 


331 


Unionville,  Pa. 


337 


z2 


£2 


z'i 


332 


336 


Huuterstown,  C.  E. 
338.  Analo"rue  Pole. 


333 


St.  Lawrence  Co.,  N.  Y, 
335 


Canada. 
389,.  Antiloffue  Pole. 


'■2    \ 


Gouveraeur,  N.  T. 


liedrons,  -J',  ^',  \\  1»,  1',  ^^  -|'  (the  last  replacing  angle  between  -i,  \^  and 
Y)  ;  prisms,  /,  ?'-2,  i-\^  i-\.     Usually  liemihedral,  being  often  unlike  at  the 
opposite   extremities,  or  hemimorpliic,   and  the  prisms  often   triangular. 
Cleavage :  R^  —J,  and  ^-2,  difficult.     Sometimes  massive  compact ;  also  co 
lumnar,  coarse  or  fine,  parallel  or  divergent. 
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0  A  }=1G5"  3r  \  A  }==15^°  59'  2-2  A  i'=:130°  55' 

6>  A  |:=152  40  ^  A  J=i;33  8  z-2  A  ii  =  13G  41 

O  A  5=129  21  ^-2  A  ^=113  26  ^-2  A  r=147  51 

0  A  2==115  49  2-2  A  /j?=12S  30  2-2  A  2-J=100  54 

6>  A  f =111  9  ^--2  A  ^^=155  14  2-2  A  2-J=16G  6 

0  A  V-=99  58  2-2  A  J'=142  26  2-2  A  7=150. 

II.  =  7  — 7*5.  G.  =  2-94— 3-3.  Lustre  vitreous.  Color  black,  brownish 
black,  bluish-black,  most  common  ;  bhie,  green,  red,  and  sometimes  of  rich 
shades  ;  rarely  white  or  colorless  ;  some  specimens  red  internally  and  green 
externally  ;  and  others  red  at  one  extremity,  and  green,  blue,'or  bhi^k  at 
the  other.  Dichroic  ;  some,  yellowish-brown  axially,  asparagus-green  trans- 
versely ;  dark  brownish-violet  axially,  greenish-blue  transversely  ;  ])urple 
axially,  l)luish  transversely ;  etc.  Streak  uncolored.  Transparent^.)pa(iue  ; 
greater  transparency  across  the  prism  than  in  the  line  of  the  axis.  Frac- 
ture subconchoidal — uneven.     Brittle.     Pyroelectric. 

Var. — 1.  Ordinary.  In  crystals,  (a)  i?w&e///7e ;  the  red  soraotiraes  transparent ;  the  Siberian 
is  mostly  violet-red,  the  Brazilian  rose-red ;  that  of  Chesterfield  and  Goshen,  Mass.,  pale  rose-red 
and  opaque ;  that  of  Paris,  Me.,  fine  ruby-red  and  transparent,  [h]  IndicoUte ;  the  blue,  cither 
pale  or  bluish-black;  named  from  the  iudigo-bluo  color,  (c)  Brazilian  Sapphire  (in  jewelry); 
Berlin-blue  and  transparent ;  {d)  Brazilian  Emerald,  C hrysolile  {or  Peridot)  of  BrazU ;  green  and  trans- 
parent, (e)  Peridot  of  Ceylon;  honey-yellow.  (/)  Achroite ;  colorless  tourmahne,  from  Elba. 
(g)  Aphrizite ;  black  tourmaline,  from  Krageroe,  Norway,  (h)  Columnar  and  black ;  coarse  columnar. 
Resembles  somewhat  hornblende,  but  has  a  more  resinous  fracture,  and  is  without  distinct  cleav- 
age or  anything  like  a  fibrous  appearance  in  the  texture. 

Kupff'or  found  the  angle  ^  A4  in  the  green  tourmaline  of  St.  Gothard  133°  8' ;  in  the  black  of 
Siberia,  133°  13';  in  the  red  of  Siberia,  1^:3°  'Z' ;  giving  13-4°  6',  134"  3',  and  133°  5'i'  for  Oa^. 
Brooke  found  for  the  angle  OA^\n  a  white  crystal,  I'S-k"  7' ;  green,  lli-i"  2'  24" ;  clear  browu, 
133°  50';  red,  133°  48';  black,  "133='  47'  12". 

The  varieties  in  composition  and  the  subdivisions  suggested  thereby  arc  given  below. 

Comp, — 0.  ratio  for  bases  (the  boric  acid  hero  included)  and  silica  4  :  :>  (Ramrn.);  whence  (S*, 
S,  B)'*Si^  The  0.  ratio  for  the  protoxyds,  sesquioxyds,  and  boric  acid  (fi,  U,  B)  varies  greatly; 
group  I.  (see  beyond)  affording  mostly  4  :  12  :  4;  II.,  4  :  15  :  5;  III.,  4  :  21  :  »■>,  4  :  24  :  7,  etc.; 
IV.,  4  :  40  :  12,  4  :  36  :  11,  etc. ;  V.,  4  :  48  :  13,  4  :  56  :  12,  etc.  The  special  formula  for  group  I. 
would consequentlv  be  (il')''Si"-i-3 iV Si'+B'Si'-'  or  {k  iV+'§^  +  k'Bf6i'',  for  analysis  23  in  group 
V.  (llYSi'+14Ji'*Si'+3B'Si'or(,^,E'+f8^R+ASj'*Si'-',  and  these  (excluding  analysis  20)  are 
the  extreme  variations. 

A.  Mitscherlich,  by  a  new  method  of  analysis  (J.  pr.  Cli.,  Ixxrvi.  1),  obtained  the  iron  as  prot- 
oxyd  in  several  trials,  finding  16-UG  and  lC-30  in  thatof  Bovey  Traccy  (No.  ix,  beyond);  5-09  and 
5-06  in  that  of  St.  Gothard  (No.  9);  17-14  and  17-29  in  that  of  Sonncnberg  (No.  In);  7o4,  7-05, 
and  7-57  in  that  of  Sarapulsk  near  Mursiusk  (No.  17);  and  0-74  in  that  of  Brazil  (No.  21).  But 
Scheerer  takes  the  ground  that  Mitscherlich's  method  of  analysis  is  less  satisfactory  than  others, 
and  the  subject  is  still  in  doubt.  Mitscherlich's  determinations,  introduced  into  Runuielsberg's 
analyses  as  done  by  himself,  aflforded,  in  the  14  cases  which  he  investigated,  the  following  lor 
the  oxygen  of  ft-t-^+B,  that  of  the  Si  being  3:  I.,  Iron-magne-na  tourmaline— ASO  (No.  7); 
4-10  (No.  8);  4-09  (No.  9);  4-07  (fr  Ilavredal);  4-15  (fr.  Ramfosse);  4-11  (No.  10,  lladdam);  4-13 
(No.  11,  Haddam);  4-21  (No.  12,  Unity,  Me.);  II.,  Iron  tourmaline— i-^^9  (No.  13);  4-:;2  (No. 
14);  4-09  (No.  15);  4-23  (fr.  Saar) ;  4-12  (fr.  Langenbielau);  3-99  (No.  10).  The  results  leave 
little  question  as  to  the  normal  ratio  for  the  species  being  4  :  3. 

Analyses:   l-2h,  Rammelsbcrg  (Pogg.,  Ixxx  409,  Ixxxi.  1)  arranged  as  follows: 
I.  Magnesia  tourmaline,  G.  =  3  — 3-u7.  mean  305. 
'   II.  Iron-magnesia  tourmaline,  G.  =  305  — 3-2,  mean  3*11. 

III.  Iron  tourmaline,  G.  =  3'13  — 3*25. 

IV.  Iron-manganese-Uthia  tourmaline,  G.  =  2-94 — 3*11,  mean  3*083. 
V.  Lithia  tourmaline,  G.  =  3 — 3-1,  mean  3041. 

Anal.  27-29,  Gmelin  (Schw.  X,  299,  xxxviii.  514,  Pogg.,  ix.  172);  30,  Uloi  (J.  pr.  Ch.,  xcvi 
37);  31,  C.  W.  C.  Fuchs  (Jahrb.  Min.  1862,  800);  32,  34,  35,  37,  38,  Qmolin  (L  c):  33,  36,  89.  40, 
Hermann  (J.  pr.  Ch.,  xxxv.  232): 
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B      3tl         Mn      Mg    JTa 
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Li 

ign. 

42-13 
39-37 
42-89 
39-70 

5-74  36-43       6  32Cal-20 
4-18  44-00       502 
5-34  44  09M  (i-27       0-45  312 
6  65  40-29  "  2-30       0-16  7-88 

2-41 
1-29 

2-04 
2-52 
219 
3  02 

1-31=97-58  Gmolin 
1-58=97 -50  Gmclin 

,  0  1  66=100  H 

—  =100  llermaun. 

3C9 


87.  Bed^  Rozena 

88.  "    Perm 

39,  Achroiie,  Elba 

40.  Bed,  Sarapulsk 


Pisani  has  examined  a  specimen  of  true  taltalite  (Am.  J.  Sci.,  II.  iliii.  407),  and  shown  that  it  k 
tourmaline  with  oxyd  of  copper  and  other  impurities.  Domcj-ko  made  it  a  silicate  of  copper 
(1.  c,  and  Forbes,  Phil.  Mag.,  IV.  xxv.  111).  Ulex's  specimen  (anal.  30)  was  procured  from  a 
cargo  of  copper  ores  landed  at  Hamburg,  and  identified  as  taltalite  by  its  diaracters. 

Pyr.,  etc.— I.,  fuse  rather  easily  to  a  white  blebby  glass  or  slag;  II.,  fuse  with  a  strong  heat  to 
a  blebby  slag  or  enamel,  either  white,  greenish,  or  brownish  ;  III.,  fuse  with  dithculty,  or,  in  some, 
only  on  the  edges,  to  a  brownish,  brownish-red,  gray,  or  black  slag;  IV.,  fuse  on  the  edges,  and 
often  with  great  difficulty,  to  a  yellowish,  grayish,  bluish,  or  whitish  slag  or  enamel,  and  some 
are  infusible  ;  V.,  infusible,  but  becoming  white  or  paler,  sometimes,  as  the  Paris  (Me.)  rubollito, 
affording  a  fine  enamel  on  the  edges  (Ramm.).  AVith  the  tinxes  many  varieties  give  reactions  for  iron 
and  manganese.  Fused  with  a  mixture  of  bisulphate  of  potash  and  fluor-spar  gives  a  strong  reaction 
for  boric  acid.  By  heat  alone  tourmaline  loses  weight  from  the  evolution  of  fluorid  of  silicon  and 
perhaps  also  fluorid  of  boron ;  and  only  after  previous  ignition  is  the  mineral  completely  decom- 
posed by  fluohydric  acid.  Not  decomposed  by  acids  (Ramm.).  After  fusion  perfectly  decomposed 
by  sulphuric  acid  (v.  Kobell). 

Obs. — Tourmaline  is  usually  found  in  granite,  gneiss,  syenite,  mica,  chloritic  or  talcoso  schist, 
dolomite,  granular  limestone,  and  sometimes  in  sandstone  near  dykes  of  igneous  rocks.  The  vari- 
ety in  granular  limestone  or  dolomite  is  commonly  brown. 

Foreign  localities  are  mentioned  above.  Small  brilliant  black  crystals  in  decomposed  feld- 
spar, at  Sonnenberg  in  the  Harz,  are  called  aphrizite.  Rubellito  and  green  tourmaline  occur  near 
Katherinenburg  in  Siberia ;  pink  crystals  are  found  at  Elba.  Pale  yellowish-brown  crysUils  in 
talc  at  Windisch  Kappell  in  Carinthia;  green  at  Airolo,  Switzerland;  white  specimens  (achroite) 
come  from  J^t.  Gothard,  Siberia,  and  Elba.  A  specimen,  formerly  in  the  Grand  Duke's  collection 
at  Florence,  measuring  11  inches  square,  contains  4  erect  green  tourmalines  and  1  prostrate,  2,  4, 
and  2^  inches  long,  and  f  to  1  inch  thick. 

In  Great  Britain,  fine  black  crystals  have  been  obtained  near  Bovey  Traccy  in  Devon ;  also 
found  in  Cornwall  at  different  localities ;  green  near  Dartmoor  in  Devon ;  black  near  Aberdeen 
in  Scotland,  and  elsewhere ;  dark  brown  at  Dalkeyin  Co.  Dublin,  Ireland;  green  near  Duufanaghy, 
Co.  Donegal ;  green  and  red  at  Ox  mountain,  near  Sligo. 

In   the  U.  States,  in  Maine  at  Paris  and  Hebron,    magnificent   red  and  green  tourmalines 
with  lepidolite,  etc.,  some  crystals  over  an  inch  in  diameter,  transparent,  ruby-red  within,  sur- 
rounded by  green,  or  red  at  one  extremity  and  green  at  the  other;  also  blue  and  pink  varieties; 
at  Albany,  green  and  black ;  at  Streaked  Mtn.,  black.      In  Mass.,  at  Chesterfield,  red,  green,  and 
blue,  m  a  granite  vein  with  albite,  uranite,  and  microlite,  the  crystals  small  and  curved,  nearly 
opaque,  and  fragile,  the  green  crystals  often  with  distinct  prisms  of  red  color  in.side,  especially  when 
in  smoky  quartz;   at  Goshen,  similar,  the  blue  in  greater  perfection;  at  Norwich,  New  Baintree, 
and  Carlisle,  good  black  crystals.     In  N.  Hamp.,  Alstead,  Grafton,  Sullivan,  Acworth,  and  Saddle- 
back Mt  ;  at  Orford,  large  brownish-black  crystals  abundant  in  steatite.     In  Vermont,  at  Brattle- 
flboro,  black.     In   Conn.,  at  Monroe,  perfect  dark  brown  crystals  in  mica-slate  near  Lane's  mine, 
jsometimes  two  inches  in  length  and  breadth  ;    at  Iladdam,  interesting  black  crystals  in   mica 
t  slate  with  anthophyllite,  also  in  granite  with  iolite,  and  also  at  the  gneiss  quarries,  on  the  cast 
(iside  of  the  river.  In  K  York,  near  Gouverneur,  light  and  dark  brown  crystals,  often  higlUy  modi- 
tfied,  with  apatite  and  scapolite  in  granular  limestone  (f.  3;i8,  33'j);  at  Canton;  in  siniple  prism.s 
tin  the  same  rock  near  Port  Henry,   Essex  Co.;    at  Schroon,   with  chondrodito  and  scjipolite; 
)at  Crown  Point,  one  mile  south  of  village,  fine  brown  crystals;  at  the  chrysoberyl  \ocii\\ty  near 
Saratoga,  N.    Y.,  black;    at  Alexandria,  Jefferson    Co.;    at    Kingsbridge,   brown,   yellowish    or 
reddish-brown  crystals  in  dolomite;    near  Edenville,  gray  or  bluish-gray  antl  green   in  throe- 
sided  prisms  occur  ;  short  black  crystals  in  the  same  vicinity,  and  at  Rx-ky  Hill,  sonictnnes  5 
inches  in  diameter;  a  mile  southwest  of  Amity,  yellow  and  ciinumion-colorod  crystals  with  spniol 
in  calcite ;  also  near  the  same  village  a  clove-brown  variety  with  hornblende  and  rutilc  ui  granu- 
lar  limestone,     in  K  Jersey,  at  FrankUn,  Hamburg,  and  Newton,  black   and  brown  crystals  m 
limestone,  with  spinel.     In  Fenn.,  at  Newlin,  Chester  Co. ;  at  London  Grove  and  near  Luionyillc, 
of  a  light  yellow  or  brownish-yellow  (f  458),  in  limestone,  and  rarnly  iv/nfc ;  at  Parksburg,  Chos- 
ter  Co ;  in  Delaware  Co.,  at  Aston;  at  Chester,  fine  black  ;  Middletown,  black ;  Marple,  of  a  green 
color  in  talc ;  opposite  New  Hope,  Buck's  Co.  ;  in  New  Garden  township,  Chester  Co..  m  lime- 
stone,  light  brown  to  yellow  and  sometimes  transparent;  near  Now  Mope  on  the  Delaware,  larg« 
black  crystals,  in  which  the  prismatic  faces  are  sometimes  almost  obsolete.     In  .S.  Car    in  (  hco- 
valley.     In  Georgia,  Habersham  Co.     In  California,  black  crystals.  6-8  in.  m  diameter,  ic 
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feldspar  veins,  in  the  mountains  between  San  Diego  and  tlie  Colorado  desert,  bordering  the  ei 
vated  valley  of  San  Felipe. 

In  Canada,  superb  greenish-yellow  crystals,  1  inch  through,  in  limestone  at  G-.  Calumet  Icj|jl 
amber-colored  at  Fitzroy,  C.  W. ;  transparent-brown  (f.  336)  at  Hunterstown,  C.  E.,  with  idocra; 
.and  garnet ;  black  at  "Bathurst  and  Elmsley,  C.  W.,  and  St.  Jerome,  C.  E, 

The  name  turmalin^  from  Turamali  in  Cingalese,  was  introduced  into  Holland  in  1103,  witliBSaffii 
lot  of  gems  from  Ceylon.  The  property  of  attracting  the  ashes  of  burnt  peat,  after  friction,  led  ill: 
its  being  very  soon  named  in  Holland  Aschentrecker,  or  ash-drawer.  In  1717,  Lemerj'^,  in  h  \fJ 
Memoir  in  the  Hist,  de  1' Acad,  des  Sci.,  France,  referred  the  attraction  to  magnetism ;  and  {  irtil 
1756  to  1762,  appeared  the  several  Memoirs  of -^pinus  (published  in  the  Mem.  Acad.  Berlin,  vcpi 
xiL,  and  at  St.  Petersburg)  on  the  electrical  properties  of  tourmaline.  The  name  tourmaline  wn 
slow  of  introduction  into  miueralogical  treatises.  The  first  specimens  from  Ceylon  were  cut  gemil||!f,i 
so  that  the  common  characteristics  of  tourmaline  and  schorl  were  not  apparent.  Linna?us,  in  hi 
Syst.  Nat.,  1768,  suggests  the  relation  between  them,  but  de  Lisle  was  the  first  to  describe  Ge^. 
Ion  crystals,  and  bring  the  two  minerals  into  one  species.  On  the  name  schorl,  see  pages  204  1 
206.  Long  after  the  union  of  tourmaline  and  schorl,  the  species  continued  to  bear  the  latter  c 
these  names;  and  even  in  1816,  Jameson,  in  his  System  of  Mineralogy,  retains  schorl  as  th 
name  of  the  species,  with  common  schorl  and  tourmaline  or  precious  schorl  as  two  subspecies. 

Alt. — Tourmaline  occurs  altered  to  mica,  chlorite,  cookeite,  steatite.  The  mica  is  lepidolite,  , 
species  which  is  related  in  composition  to  some  tourmaline,  and  is  a  frequent  associate  of  the  red  anc 
green  -v  arieties.  It  appears  to  take  place  through  the  addition  of  alkahes.  Some  rubellites  am 
green  tourmalines  at  Chesterfield  are  hollow,  evidently  from  decomposition  and  removal  of  thl 
interior ;  and  in  the  cavities  are  occasionally  observed  small  crystals  of  yellow  uranite  (Teschti 
macher). 

Zeuxite,  Thomson  (Ann.  Phil.,  iv.  299,  1814)  was  found  in  1814  in  acicular  interwoven  crystals  a 
Huel  Unity,  Cornwall ;  color  brown,  shghtly  greenish  in  some  lights  ;  G-.=3"051 ;  H.=4-25 ;  prism 
stated  to  be  flat  rectangular.  Thomson's  analysis  afi"orded  Si  33-48,  ^1  31-85,  Fe  26-01,  Oa  2 -46 
H  5-28  =  99*07.  B.B.  becomes  scoriaeeous  at  the  edges.  Loses  over  5  p.  c.  when  heated  in 
glass  tube.  Greg  supposes  that  this  loss  may  have  been  of  boric  acid  instead  of  water,  and  tha 
the  mineral  is  a  ferriferous  tourmahne  (PhQ.  Mag.,  IV.  x.  118). 

321.  GEHLENITE.     Gehlenit  Fuchs,  Schw.  J.,  xv.   377,  1815.      Stylobat  Breith.,  Leonh 
Taschenb.,  i.  600.  1816,  Hoffm.  Min.,  iv.  b,  109,  1817. 


HI 


W 


a— 

i 


Tetragonal;  near  meionite  in  form  (p.  318).     6^  A  1-^=158° 
0*400.     Observed  planes :   0 ;  vertical,  i-i^  i-3  ;  octahedral,    1, 
Descl.    0  A  1  =  150°  30^,  0  A  2=131°  28^  6>  A-|=:14:7°  7\  0  A  f  ^: 
(135°— 136°  obs.).     Crystals  usually  short  square  prisms,  sometimes  tabular! 
Cleavage  :   0  imperfect ;  i-i  in  traces. 


-§.    2    -5- 

7  5     ^?     3 

=  136°  58 


H.=5-5  — 6.     G.=2'9— 3-067.     Lustre  resinous 


inclining 


to  vitreous3 


Color  different  shades  of  grayish-green  to  liver-brown  ;  none  bright.   Faintly  _ 
subtranslucent — opaque.      Fracture  uneven — splintery.      Streak  white— -; 
grayish-white.     Double  refraction  feeble  ;  axis  negative. 


Comp. — 0.  ratio  for  K,  S,  Si=l :  1 :  |^,  or  3  : 2  between  bases  and  silica,  as  in  andalusite.  Formuh 
(iil'  +  iJi)Si=,  if  *1  to  Pe=5: 1,  Silica  29-9,  alumina  21-5,  sesquioxyd  of  iron  6-6,  lime  42'0  =  100 
Analyses  :  1,  Fuchs  (Schw.,  xv.  377) ;  2,  Thomson  (Min.,  i.  281) ;  3,  v.  Kobell  (Kastn.  Arch.,  iv 
313);  4,  Damour  (Ann.  Ch.  Phys.,IIL  x.  66);  5,  6,  Kiihn  (Ann.  Ch.  Pharm.,  lix.  371);  7,  Ram- 
melsberg  (8d  Suppl.,  47) : 


Fassa 


Si 

29-64 

29-13 

31-0 

SI -60 

30-47 

29-53 


Xl 
24-80 
25-05 
21-4 
19-80 
17-79 
19-00 


3Pe  Fe 
6-56 

4-35 

4-4 

5-97  

7-30 

7-25 


]S[g  Oa  fl 

35-30  3-30=99-60  Fuchs. 

37-38  4-54=100-45  Thomson. 

3-4  37-4  2-0=99-6  Kobell. 

2-20  38-11  1-53,  Na  0-33  =  99*54  Damour. 

2-99  36-97  3-62=99-14  Kuhn. 

1-41  36-55  5-n5  =  99-28  Kiihn. 


29-78     22-02     3-22     1*73     3-88     37*90,  H  and  loss  1-28,  Mn  0-19  Ramm. 


Rammelsberg  has  cleared  up  in  part  the  discrepancies  in  the  analyses  by  discovering  that  the 
mineral  contains  both  sesquioxgd  and  proioocyd  of  iron.  The  oxygen  ratio  from  his  analyses  ifl 
3-4  :  3  :  4-1,  for  which  he  substitutes  3  :  8  :  4=1  :  1  :  ^. 
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^  Pyr.,  etc. — BB.  thin  splinters  fuse  with  difficulty  (P.=5-7,  v.  Kobell)  to  a  gray  glass.     With 

)rax  fuses  slowly  to  a  glass  colored  by  irou.     Gelatinizes  with  muriatic  acid,  yielding  a  solution 
H  !»ntainlng  both  protoxyd  and  sesquioxyd  of  iron, 
crai  Obs.— Grehlenite  is  found  only  at  Mount  Monzoni,  in  the  Fassa  valley,  in  isolated  or  aggregated 

ystals,  invested  by  calcite. 

Named  by  Fuchs  after  his  colleague,  Gehlen. 

Alt. — Gehlenite  occurs  altered  to  steatite.     A  partiallv  altered  specimen  afforded  G.  Bischof  Si 
li  :-62,  *1  23-79,  Fe  9'43,  Mg  >Z-84,  Oa  31-13,  ign.  1-28=:1U009,  with  some  mixed  carbonate  of  Ume. 

Artif. — Not  unfrequent  among  furnace  scoria,  in  thin  square  tables,  or  8-8ided  prisms,  with 
'ojdavage  parallel  tc  the  lateral  plaues  of  a  square  prism.     IJas  been  observed  at  Dawes'  furnace, 
waldbury  in  England,  and  at  Holzhausen  in  Hessia.      Analyses:  1,  Percy  (Rep.   Brit    Assoc, 
gemi46,  Am.  J.  ScL,  II.  v.  128);  2,  Bunsen  : 


1,111 


as  til 


Dawes',  Oldbury 
'  Holzhausen 


redan 
tesan 


prism 
'rli 
(litt 


Leonl 


; 


eons 


Ram 


itthi 

■iii'li 


Si      *1       Fe    iln   Mg     Oa      Na      K   Oa  S  Ca  S 

28-32  24-24  0-27  0*07  2*79  40-12    0'64  0-26  3-38=100-09  Percy. 

32-22  27-81    2-67  5-57  17-35  1130  3-05    =99-97  Bunsen. 


22.  ANDALUSITE.  Spath  adamantin  d'un  rouge  violet  (fr.  Forez)  Bourn.,  J.  de  Phys., 
xxxiv.  453,  1789.  Feldspath  du  Forez  Guyton,  Ann.  Ch.,  i.  190,  1789.  Andalousite  (fr.  Spain 
and  Forez)  Belameth.,  J.  de  Phys.,  xlvi.  380,  1798.  Andalusite.  Feldspath  apyre  H.,  Tr.,  iv. 
1801.  Micaphilit,  Micafilit  (fr.  Lahmerwinkel),  Brunner,  Moll's  Ann.  B.  II.,  iii.  294,  1804,  Efem., 
i.  51,  1805;  MicaphyUit,  had  orthogr.  Stanzait  (fr.  Bavaria  at  Stanzen  near  Bodenmais,  and 
HcTzogau)  Flurl.  Gebirgs-Form.  Churpfalzbaierischen  Staaten,  5,  1806.  Hartspat  Wern. 
Made  hyahne  Cordier. 

Silex  niger  cum  cruce  Candida:  Darinn  ein  weiss  Kreutz,  Gesner,  Foss.,  45,  1565.  Lapia 
'  crucifer  (fr.  Compostella)  quern  Hispani  vocat  cruciatum,  Mercati,  Metallotheca  Vaticana,  237, 
1617.  Picrres  de  Macles  (fr.  id.)  Bobim,  N.  idees  sur  la  Format,  d.  Foss.,  108,  1751  (with  fig). 
Spanish  Shirl,  Cross-Stone,  Hill,  Foss.,  152,  1771.  Pierre  de  Croix,  Made  basaltique.  Schorl  en 
prismes— dout  les  angles  obtus  sout  de  95°,  de  Lisle,  Crist.,  1772,  ii.  440,  1783.  Crucite  De!a- 
mtth.,  T.  T.,  ii.  292,  1797.  Chiastolith  Karst,  Tab.,  28,  73,  1800.  Chiastohte.  Made  K,  Tr.,  uL 
1801.  Hohlspath  Wern.,  1803,  Ludwig's  Wern.,  210,  1804.  Chiast.  ident.  with  Andal.  Bern- 
hardi,  Moll's  Efem.,  in.  32,  1807,  Beud,  Tr.,  363,  1824. 
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Orthorliombic.     I A  1=90°  48',  0  Al-i=U4: 

01405.     Observed    planes :    0 ; 

ertical,  7J  i-l,  i-i,  i-2,  i-2 ;  domes, 

-t,  14 ;  octahedral,  1,  2-2.     0  A  I 

=  90°,  0  A  l-z=144°  55',  ^-5  A  i-2 

=  127°     30',    l-zAl-z=109°     4', 


32';  a:h:c=0-7Un:l: 

341 


■1 A  1-1=109°  50'.     Cleavage: 


irmuii  >erfect  in  crystals  from  Brazil  ;  i-i 
ess  perfect.;  i-l  in  traces.  Mas- 
ive,  imperfectly  columnar,  some- 
imes  radiated,  and  granular. 

H.=7*5  ;  in  some  opaque  kinds 
1  —  6.  G.=3-05  — 3-35,  mostly 
>*l-'-3'2.     Lustre   vitreous;    often 


ii't 


Westford  Mass. 
weak.     Color  whitish,  rose-red,   flcsh- 


•ed,   violet,   pearl-gray,    reddish-brown,    olive-green.      Streak   uncolorcd. 
Transparent  to  opaque,  usually  substranslucent.     Fracture  uneven,  8ul> 
jonchoidal.     Double  refraction  strong;  optic-axial  plane  i-t\  angle  very 
ove~  80° ;  bisectrix  neo-ative,  normal  to  O. 


arge 

Var.— 1.   Ordinary.     H.  =  7-5  on  the  basal  face,  if  not  dsewhere.     For  sp.  gr    see  below. 
2.   Chiastolite  (made).   Stout  crystals  having  the  axis  and  angles  of  a  different  color  from  ">o  ro,w 
)wiDg  to  a  regular  arrangement  of  imrjurities  thrc  cgh  the  interior,  and  hence  exhibiUug  a  coiorco 
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cross,  or  a  tesselated  appearance  in  a  transverse  section.  H.=:3  — 7-5,  varying  much  with  th«i 
degree  of  impurity.  The  following  figures  show  sections  of  some  crystals.  Fig.  342,  by  C.  Tj 
Jackson  in  J.  Soc.  N.  Hist.,  Bost.,  i.  55;  figs,  a  and  b  are  from  opposite  extremities  of  the  yami|!i 
crvstals;  so  also  c  and  d;  e  and/;  h  appears  to  be  a  twin  crystal. 


llG 


342 


Fig.  843  shows  the  successive  parts  of  a  single  crystal,  as  dissected  by  B.  Horsford  of  Spring 
field,  Mass. ;  344,  one  of  the  four  white  portions ;  and  345,  tl\e  central  black  portion.    The  formn  » 


f 


343 


? 


344 


345 


18 


of  the  white  and  black  portions  vary  much.     Bernhardi  showed  in  1807  (1.  c.)  that  the  centra 
column  sometimes  widened /ro?n  the  middle  toward  each  end.  ' 

The  name  made  is  from  the  Latin  macula^  a  spot,^  and,  as  Robien  observes,  it  alludes  to  thi|| 
use  of  the  "  muscle  "  in  heraldry,  in  which  the  word  signifies  a  voided  lozenge,  or  a  rhomb  with  opej 
centre  (1.  c,  1751,  in  de  Lisle,  Crist.).     Chiastohto  is  from  chi,  the  G-reek  name  for  the  letter  X. 

Oomp.— 0.  ratio  for  R,  Si=3  :  2;  ^ISi^Silica  36*8,  alumina  63-2=100,  with  little,  if  any! 
sesquioxyd  of  iron  replacing  the  alumina.  Analyses:  1,  Bucholz  (Moll's  Efem.,  iv.  190);  2 
Thomson  (Min.,  i.  2;S2);  3,  Buusen  (Pogg.,  xlvii.  18ti);  4,  A.  Erdmann  (Jahresb.,  xxiv.  311);  5 
Roth  (ZS.  G.,  vii.  15) ;  6-8,  Hubert  (Jahrb.  G-.  Reichs.,  i.  350,  358) ;  9,  Kersten(J.  pr.  Cli.,  xxxvii 
162);  10-12,  Pfiup-sten  &  E.  E.  Schmid  (Pogg.,  xcvii.  113);  13,  Svanberg  (Jahresb.,  xxiii.  279) 
14,  15,  Jeremejef  (Verh.  Min.  Ges.  St.  Pet.,  1863,  140,  145);  16,  Arppe(Act.  Soc.Fenn.,  v.  1857) 
11,  Damour  (Ann.  d.  M.,  V.  iv.  63) ;  18,  Bunsen  (1.  c.) ;  19,  Jackson  (J.  N.  Hist  Boston,  i.  55) ;  20 
Renou(Expl.  Sci.  de  I'Algerie,  1848,  58);  21,  Jerofejef  (Yerh.  Min.  G-es.  St.  Pet,  1863,  147): 


Si       ^1         ^e    Mn   Jig    Ca     Na      g      H 


1. 
2. 
3. 
4. 
[5. 
6. 

B: 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

go. 

21. 


Herzogau 

Tyrol 

"    Lisens 
((        (( 

"        ♦'  Pseud. 
"    Langtauf  Y. 
"         "  Pseud. 


36-5 

35-30 

40-17 

39-99 

36-74 

39-24 

36-66 


60-5         4-0 
60-20  Fel-32 

58-62        


Krumbach,  Pseud.  37-63 
Munzig  37-51 

Katharinenburg  35-74 
Robschiitz  36-84 

Braunsdorf  37*57 

Fahlun,  Sw.  37-65 

Mankova,  Chiast  35-33 
Schaitansk,  Andal.  36-73 
Kalvola,  Fml.  37-41 

Brazil  (|)37  0S 

Lancaster,    Chiasi.  39  09 

"  "    33-0 

Algeria,  "    36-0 

Ruskiala, Finl.,  "    3842 


58-60 
59-65 
59-49 
60-00 
59-14 
60-01 
56-98 
65-82 
59-88 
59-87 
62-20 
61-70 
61-26 
61-45 

58-56        

61-0  Fe4-0 

61-9         

50-96       3-20 


0-72 
2-80 
063 
1-33 
0-86 
1-49 
6-71 
3-22 
1-33 
1-87 
0  30 
0-20 
1-86 
1-17 


0-51 
0-83 


1-00  . 

0-28 


0-25 

0  50 

0-46 

0-20 

1-14 

0-17 

0-38 

tr. 

ir. 

tr.  

0-53  


0-49 
0-51 
093 
2-01 
0-48 
0-15 
1-09 
0-61 
0-58 
0-50 
0-90 


0-21 


0  10 
ir. 


1-50 
0-30 


=  101-0  Bucholz. 

2-03  =  99  86  Thomson. 

=  99-58  Bunsen. 

=100-14  Erdmann. 

=99-68  Roth. 

-=100-12  Hubert. 

-=99-92  Hubert. 

-=100-14  Hubert. 

=  99-95  Kersten. 
: 98-78  Pfingsten. 

-=98-11  Pfingsten. 
: 99-56  Pfingsten. 


-=100-35  Svanberg. 
0-25  =  10018  Jerem. 
0-56=100-39  Jerem. 
=10053  Arppe. 

-=99-65  Damour. 
0-99  =  99-38  Bunsen. 
1-5=99-5  Jackson. 
=98  5  Renou. 


1/r.    4-12      ir.     0-50    2-60=99-80  Jerof. 
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A.naL  No.  4,  G.=3'154;  5,  cyanito  pseudomorphoua  after  andalusite,  G.=3*4ni  ;  6,  G.=3-108 
)seudomorphous  cyanite,  forming  the  exterior  of   G,   G.  =  3-327  ;  8,  pseudoiiiorphous  cyanitt 
er  andalusite,  from  the  Koralp  in  Styria,  G.  =  ;V648  ;  9,  G.=3152;   lo,  G.  —  6-12  ;  11,  G.  =  311 
G.  =  3  07;  15,  G.  =  314;  17,G.  =  3-160;   2(i,  G  =3-1,  /A  7=93^. 

Pyr.,  etc. — B.B.  infusible.  With  cobalt  solution  gives  a  blue  color  Not  decomposed  by  acids, 
composed  on  fusion  with  caustic  alkalies  and  alkaline  carbouatos. 

Dbs. — Most  common  in  argillaceous  schist,  or  other  schists  imperfectly  crystalline;  also  in 
jiss,  mica  schist,  and  related  rocks;  rarely  in  connection  with  serpentine.  Found  in  Spain,  ia 
dalusia  (first  loc.  discovered),  and  thence  the  name  of  the  species;  in  tlie  Tyrol,  Lisens  val- 
,  in  large  cryst.  with  cyanite;  in  Saxony,  at  Briiunsdorf,  Robschiitz,  Munzig,  Pcnig;  in  Mo- 
■ia,  at  Goldenstein  ;  Bavaria,  at  Lahmerwiukel,  Rabensteiu,  Ilogenau,  Tillenburg,  etc. ;  Austria, 
Felling,  near  Krems,  in  serpentine;  France,  Dept.  of  Var,  near  Ilycres;  Bareges  in  the  Pyr- 
)es;  Finland;  Russia,  at  Schaitansk  in  the  Ural;  Makova,  etc.,  in  Nertscliinsk.  In  Ireland 
iKilliney  Bay,  in  mica  schist;  near  Balahulish  in  Argyleshire-  Cumberland,  England.  In 
izil,  province  of  Minas  Geraes,  in  fine  crystals  and  as  rolled  pebbles. 

^u  N.  America,  in  Maine  at  Mt.  Abraham,  Bangor,  Searsmont,  Camden,  S.  Berwick.  N.  Hamp.f 
White  Mtn.  Notch;  Boar's  Head,  near  Rye;  at  Charleston.  Vtniioni,  near  Bellows  Falls. 
ss.,  at  Westford,  abundant  in  cryst.,  sometimes  rose-colored ;  Lancaster,  both  varieties ;  Ster- 
chiastohte.  Conn.,  at  Litchlield  and  Washington,  good  cryst.  Ftnn  ,  in  Delaware  Co.,  near 
iperville,  large  cryst. ;  at  Marple,  Upper  Providence,  and  Springfield,  good  cryst.  ;  one  weigh- 
:  7^  lbs ,  and  a  group  of  crystals,  free  from  the  gaugue.  of  about  GO  lbs.  Oali/.,  along  the 
urchillas  rivers,  San  Joaquin  val.,  at  crossing  of  road  to  Ft.  Miller.  In  Canada,  at  L.  St.  Fran- 
,  in  reddish  trl.  cryst.,  in  mica  schist,  bolh  var.  In  N.  Scotia,  at  Cape  Causeau. 
AJt. — Andalu.=;ite  occurs  altered  to  kaolin;  sometimes  to  mica;    also  to  cyanite  (anal.  5,  7, 

crystals  being  found  consisting  of  cyanite,  or  mica,  as  a  result  of  the  alteration. 
i  partially  altered  andalusite  from  the  Tutchaltui  Mtn.,  Nertscliinsk,  afibrded  Jeremejef  (1.  c.) 
53-G,  Al  43-1,  Fe  I'Ol,  Mg  ^r.,  Ca  OGG,  Na  ir.,  K  0-8,  ign.  O-87  =  I0U-;{4;    G.-2  944.     The 
stals  were  distinctly  altered  to  a  depth  of  2  lines,  and  this  part  was  B.B.  fusible.     /A  /=93i°, 
!  surfaces  not  smooth. 

.'^.rtif. — Formed  in  crystals  by  the  action  of  a  current  of  gaseous  fluorid  of  silicon  on  calcined 
mina,  the  angle  /A  /of  the  crystal  91°,  and  composition  Si  29*5,  ^1  70-2=99-7=Al*Si';  also 

the  action  of  fluorid  of  aluminum  on  sihca  (Deville  &  Caron). 

Myelin  i^A-eiVi.,  Handb ,  ii.  353,  184-1;  Talksteinmark /reies^e&en,  Mag.  Orykt.  Sachs.,  v.  131, 
?,  as  Hausmann  observes,  the  composition  of  cyanite  or  andalusite.  It  is  soft,  having  a  hajrd- 
js  of  about  2,  yellowish  or  reddish-white  to  whitish  color,  with  colorless  streak.  G.  =  2-45  — 
,3;  a  somewhat  greasy  feel.    1,  Kersten  (Schw.  J.,  Ixvi.  16);  2,  Ku.ssin  (Ramm.  Min.Ch.,  581): 

Si  ^1  Mn  Ug 

1.  37-62  60-50  063  0-82  =  99-57. 

2.  3601  63-72  =9973. 

Breithaupt  says  that  it  contains  5  p.  c.  of  water ;  but  neither  of  the  analyses  made  sustain  this. 

3.  FIBROLITE.  Faserkiesel  (fr.  Bohemia)  Lindacker,  Mayer's  Samml.  phys.  Aufs.,  ii.  277, 
1792,  Bergm.  J.,  ii.  05,  1792.  Fibrolite  (fr.  the  Carnatio)  Bourno)i,Fh\\.  Trans.,  1802,  289,  335; 
=Bournonite  Lucas,  TabL,  ii.  216, 1813.  Bucholzit  (fr.  Tyrol)  Brandes,  Schw.  J.,  x-xv.  125,  1819. 
Sillimanite  (fr.  Conn.)  Bowen,  Am.  J.  Sci.,  viii.  113,  1824.  W6rthite  Hess,  Pogg.,  xxi.  73,  IS.JO. 
Senolit  Nordensk.,  Act.  Soc.  Sc.  Fenn.,  i.  372,  Pogg.,  Ivi.  643,  1842.  Bamlit  Erdnmnn,  Ak.  IL 
itockh.,  1842,  19.     Monrolite  (fr.  Monroe,  N.  Y.)  SiUiman,  Am.  J.  Scl,  II.  viiL  385,  1849. 

Monocliiiic.  /A  7=96°  to  98°  in  the  smoothest  crystals  ;  usually  larger , 
8  laces  /striated,  and  passing  into  ^-2.  Cleavjige:  i-l  very  pertect,  bril- 
mt.  Crystals  commonly  long  and  slender.  Also  fibrous  or  columnar 
assive,  sometimes  radiating. 

H.r-e  — 7.  G.=3'2— 3-3.  Lustre  vitreous,  approaching  subadamantine. 
)lor  hair-brown,  grayish-brown,  grayish-white,  grayish-<rreen,  pale  ulive- 
een.  Streak  uncolored.  Transparent  to  transhicent.  Douole  retractiou 
ry  strong;  optic-axial  plane  i-i\  angle  about  W  lor  tho  red  ray  ;  bi»eo 
-x  positive,  normal  to  0  j  Descl. 
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in 


Var. — 1.  Sillimaniie.     In  long,  slender  crystals,  passing  into  fibrous,  with,  the  fibres  separaj  Ik 
G.=3-238,  fr.  Norwich,  Ct,  Dana;  3-232,  fr.  id..  Brush;  3-239,  fr.  Yorktown,  Norton, 

2.  Fibrolite.     Fibrous  or  fine  columnar,  firm  and  compact,  sometimes  radiated;  grayish- whit 
pale  brown,  and  pale  olive-green  or  greenish-gray.    Bucholziie  and  monroUie  are  here  included  ; 
latter  is  radiated  columnar,  and  of  the  greenish  color  mentioned.     G.=:3-24,  fibrolite,  Bournjiil 
8-19  — 321,  id.,  Damour;  3-239,  bucholzite,  fr.  Chester,  Pa.,  Erdmann;  3-04— 3*1,  monrolite 
Silliman;  3*075,  id.,  Brush. 

JBamliie,  from  Bamle,  Norway,  resembles  the  monrolite,  being  columnar  subplumose,  silky ;  |o, 
=2-984,  and  color  greenish- white  or  bluish-green.     The  analysis  of  Erdmann  (see  below)  ga\ 
large  excess  of  silica ;  but  L.  Saemann  observes  that  there  are  minute  prisms  of  quartz  among : 
fibres  of  bamlite. 

Xenolite  also  resembles  fibrolite  closely,  excepting  in  the  high  specific  gravity,  3-58,  which  s 
gests  an  identity  rather  with  cyanite.     But  the  prisms  are  stated  to  have  the  angle  91°,  whicl 
the  angle  of  andalusite;  and   Descloizeaux  says  that  it  is  optically  Hke  fibrolite,  and  not 
cyanite.     From  Petershoff,  Finland,  and  near  St.  Petersburg. 

Worthite  is  hydrous,  and  appears  to  be  a  somewhat  altered  form,   H.='7-25;  color  white;  trafi 
lucent.     Optically  like  the  above.     From  near  St.  Petersburg. 

Comp. — 'A\  Si,  as  for  andalusite  ^Silica  36-8,  alumina  63-2=100,  as  in  Damour's  analysis 
fibrolite,  and  Connell's,  Staaf's,  and  SUliman's  of  sillimanite.     Damour  obtained  in  his  anay 
of  sillimanite  39  p.  a  of  silica,  and  others  still  more,  showing  apparently  that  the  mineral  is 
always  pure. 

Analyses  of  fibrolite,  etc. :  1,  Chenevix  (J.  d.  Mines,  xiv.  86) ;  2,  B,  Sflliman,  Jr.  (Am.  J.  Sci., 
viii.  388);  3,  4,  Damour  (C,  R,  Ixi.  319);  5,  Brandes  (J.  de  Pharm.,  xci.  237);  6,  Thomson  (A 
Lye.  N.  York,  iii.  and  Min,,  i,  235);  7,  A.  Erdmann  (Ak.  H.  Stockholm,  1842,  19) ;  8,  9,  B.  S 
man,  Jr.  (1.  c);  10,  Bowen  (Am.  J.  Sci.,  viii.  113);  11,  Hayes  (Alger's  Min,,  601);  12,  Cone 
(Jameson's  J.,  xxxi.  232);  13,  Staaf  (Jahresb.,  xxv.  348);  14,  Silliman,  Jr.  (1.  c);  15,  Dam( 
(Ann,  d.  M.,  V.  xvi.  219);  16,  Norton  (This  Min.,  2d  ed.,  378,  1844);  17,  18,  Smith  &  Bri 
(Am.  J.  Sci.,  II.  xvi.  49);  19,  Komonen  (1.  c);  20,  Hess  (Pogg.,  xxi.  73): 


to 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12, 
13. 
14. 
15. 
16, 
17, 
18, 
19. 
20. 


Carnatic,  Fibrolite 

((  (( 

Brioude,        " 
Morbihan,     " 
Tyrol,  Buchoizite 
Chester,  Pa. " 


Brandy  wine  S]^.,  Jibroiis 
Chester,  Ct,  Sillimanite 


Fairfield,  N.  Y.  " 
Monrolite 

Xenolite 
Worthite 


Si  ^1  3Pe       ilg       fl 


38-00 
36-31 
37-1.8 
37-10 
4600 
46-40 
40-05 
35-96 
36-16 
42-66 
42-60 
36-75 
37-36 
37-65 
39-06 
37-70 
37-20 
37-03 
47-44 
40-58 


58-25 

62-41 

61-17 

61-03 

50-00 

52-92 

58-88 

64-43 

63-52 

54-11 

54-90 

58-94 

58-62 

62-41 

59-53  Fe 

62-75 

59-02 


0-75 


0-70 


0-71 

2-50 

0-74    

0-52 


2-00 
1-10 
0-90 
2-17 

1-42 
2-29 
2-08 


0-40 


0-40 


61-90  


52-54 
53-50 


1-00 


=97-00  Chenevix. 

=99-42  Silliman.* 

1-06  =  100-11  Damour. 

1-20  =  100-04  Damour. 

,  K  1-5  =  100  Brandes. 

=99-32  Thomson. 

0-40=100-07  Erdmann=^l''  Si». 

=  100-91  SiUiman. 

—99-68  Silliman. 

0-51=99-28  Bowen, 

,  Ca  0-31  =  99-31  Hayes. 

=96-68  CoDuell, 

0  43  =  98-98  Staaf. 

=100-06  Silliman. 

,  Mn  0-28  =  100-28  Damour. 

=102-74  Norton.f 

1-03  =  99-33  Smith  &  Brush. 

0-85  =  99-78  Smith  &  Brush. 
=99  98  Komonen. 

4-68  =  99-71  Hess. 


An  analysis  of  bamlite  afi'orded  Erdmann  (1.  c.)  Si  56-90,  ^1  40-73,  3Pe  r04,  Ca  1-04,  F  ir. 
99-71, 

Pyr.,  etc. — Same  as  given  under  andalusite. 

Obs. — Occurs  in  gneiss,  mica  schist,  and  related  metamorphic  rocks. 

Observed  near  Moldau  and  Schuttenhofen  in  Bohemia  (faserkiesel) ;  at  Fassa  in  the  Tyr 
{buchoizite) ;  in  the  Carnatic  with  corundum  {fibrolite) ;  at  Bodenmais  in  Bavaria ;  near  Eger 
Bohemia ;  Marschendorf  in  Moravia  ;  in  France,  in  the  vicinity  of  Issoire  in  boulders,  and  also 


*  One  of  Bournon's  own  specimens,  received  by  Col.  Gibbs  (from  whom  the  original  part  of  tl 
Yale  Cabinet  was  obtained)  from  Count  Bournon  himself. 

f  Prof.  Norton  states  that  in  his  analysis  the  excess  of  alumina  was  probably  owing  to  tl 
presence  of  aluminate  of  potassa,  which  remained  with  the  alumina  after  separating  the  oxyd  ( 
iron  by  caustic  potassa;  subtracting  this  excess,  the  analysis  corresponds  to  those  by  SiDinian, 
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iparj  lie  canton  of  Paulhaguet,  and  in  the  vicinity  of  Chavaguac  and  Ourouze  with  cyanite  and  corun- 

um,  and  between  St.  Eble  and  Crespignac. 
''jiiti   In  the  United  States,  in  Massachusetts,  at  Worcester.     In  Connecticut,  at  the  falls  of  the  Yantic, 
^^;  ear  Norwich,  with  zircon,  monazite,  and  corundum;  and  at  Chester,  near  Saybrook  {silUmarale); 
^fra  t  HumphreysviUe.     In  N.  York,  at  Yorktown,  Westchesler  Co.,  Kj  in.  N.E.  of  Sing  Sing;  near 
S"^  he  road  leading  from  Pine's  Bridge  to  Yorktown  P.  Office,  in  distiuct  crystals,  with  iiionazito, 

remolite,  and  magnetite,  the  crystals  often  running  through  tlie  magnetite ;  in  Monroe,  Orange 
^1]  k>.  {monroliie),  with  mica,  garnet,  magnetite,  etc.  In  Fenn.,  at  Cliester  on  the  Delaware,  near 
'^Jueensbury  forge;  in  Delaware  Co.,  in  Birmingham,  Middletown,  Concord,  Aston,  Darby.  In 
H  Delaware,  at  Brandy  wine  Springs 

Fibrolite  was  much  used  for  stone  implements  in  western  Europe  in  the  346 

cis' Stone  age."     (Anal.  3,  4.) 

'^'c!    The  crystaUization  of  silliraanite,  fibrolite,  bucholzite,  and  also  of  bamlite 
'"'1  ndxcn elite,  was  first  shown  to  be  orthorhombic  by  Descloizeaux,  on  optical 

.'rounds.     The  terminal  planes  in  the  crystal  figured  by  the  writer  (annexed 
^  Igure)  were  rough,  and,  as  stated  in  the  last  edition,  of  too  doubtful  import 

o  be  relied  on  for  their  anoics  or  their  indications  as  to  the  symmetry  of  r         j' 

518  he  crystals.  Afforded  (9a/=105°  ;  0/\m=r.rr  80',  mAj\  back,=.12U   30'. 
"^J    The  species  approximates  closely  to  andalusite,  but  appears  to  difler  in 

ts  cleavage,  that  parallel  to  i-l  being  very  perfect,  with  none  parallel  to  /; 

vnd  in  its  positive  bisectrix  and  much  smaUer  optic-axial  angle. 
Named  fibrolite  from  the  fibrous   massive  variety ;  bucholzite,  after  the 
A  5hemist  Bucholz  ;  sillirnanite^  after  Prof.  Silliman. 


S 


ji 


324.  CYANITE.  Talc  bleu  Sage,  Descr.  Cab.  de  I'Ecole  des  Mines,  154,  1784.  Sappar* 
Saussure  fits,  J.  de  Phys.,  xxxiv.  213,  1789.  Beril  feuillete  Sage,  J.  de  Phys.,  xxxi.  39,  1789. 
Cyanit  (fr.  Grciner)  Wern.,  Hofifm.,  Bergra.  J.,  377,  393,  1789;  Wern.,  ib.,  164,  1790;  Kyanite. 
Disthene  H.,  Tr.,  iii.  101.  Rhaetizit  (fr.  Pfitschthal,  or  ancient  Rhaetia)  Wern.,  Hoffm.  Min..  ii. 
b,  318,  1815,  iv.  b,  128,  1817. 

Triclinic.     In  flattened  prisms,  having  the  planes  ^-^,  ^-^,  /,  /',  ^-2,  as  in 
he  annexed  transverse  section  (fig.  347) ;    0  rarely  observed.      Crystals 
oblong,  usually  very  long  and  blade-like. 


0  A  ^-z=93°  15' 
6^  A  ^-i= 100  50 
6>A/'=:96  42 
O  Al=9S  58 
I A  i-i=122  21 
i-i  A  ^-^=:106  16 


/A  r=97°  4' 
^-i  A  7=140  35 
^-^  a/=145  41  . 
i-iAl'=lSl  23 

i-l  Ai-2=\6d  15 
lAi-2  =  166  26 


347 


zr 


ti 


Cleavage :  i-i  perfect ;  i-i  less  so  ;  0  imper- 
fect. Twins :  composition-face  ^-?,  the  two 
planes  0  and  i-i  making  angles  with  one  an- 
other; either  W^A^-handed  or  /<|/i(-handed,  analogous  to  right-  and  left- 
handed  twins  of  orthoclase  (f.  314,  315,  p.  353) ;  also  a  kind  having  the  two 
crystals  crossing  at  60°.     Also  coarsely  bladed  columnar  to  subtibrous. 

H.==5— 7'25,  the  least  on  the  lateral  planes.  G.=3-45— 3-7;  3-559; 
white  cyanite ;  3*675,  blue  transparent ;  3'661,  Tyrol,  Erdniann.  Lustre  vit- 
reous— pearly.  Color  blue,  white,  blue  along  the  centre  of  the  blades  or  crys- 
tals with  white  margins  :  also  gray,  green,  black.  Streak  nncolored.  Trans- 
lucent— transparent.  Optic-axial  phine  inclined  about  3<>°  to  edtjje  i-l  J  i-l  ^ 
and  60°  15'  to  edge  i-l  j  0  \  bisectrix  negative,  very  nearly  normal  to  i-l. 

Var. — The  white  cyanite  is  sometimes  called  Ehodiziit. 
Oomp. — ^l5i  =  Silica  36-8,  alumina  G3-2=:100. 

Analyses :  1-3,  Arfvedson  (Ak.  H.  Stockholm,  1821,  i.  148,  and  Schw.  J.,  xxxiv.  203);  4.  Roualei 
IPogg.,  Iviil  160);  5,  Mariguac  (Ann.  Ch.  Phys.,  xiv.  49);  6,  7,  AErdmanu  (Jahresb.,  xxiv.  311); 
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Si 

*1 

Pe 

1. 

Roraas,  Norway 

36-4 

63-8 

2. 

St.  Gothard 

34-33 

64-89 

: 

3. 

"       later  an. 

36-9 

64-7 

4. 

(( 

36-61 

63-11 

1-19: 

5. 

u 

36-60 

62-66 

0-84: 

6. 

Roraas 

3140 

61-86 

0-52, 

7. 

Tyrol 

37-36 

6209 

0-71: 

8. 

Grreiner,  Tyrol 

37-30 

62-60 

1-08: 

9. 

Saualpe,  Car. 

37-92 

61-60 

1-04, 

10. 

Herajoki,  Finl. 

42-12 

55-33 

0-46, 

11. 

"Werraland 

40-02 

58-46 

2-04: 

12. 

Lincoln  Co.,  K  C. 

37-60 

60-40 

1-60: 

8,  Jacobson  (Pogg.,  Ixviii.  416) ;  9,  Kohler  (Ramm.  Min.  Ch.,  557) ;  10,  M  jdeen  (Arppe  Undersokn., 
141);  11,  Igelstrom  (J.  pr.  Ch.,  Ixiv.  61);  12,  Smith  &  Brush  {Am.  J.  Sei.,  IL  xvi.  371): 

=  100-2  Arfvedson. 
-99-22         " 
=  101-6         " 
=  100-97  Resales. 
=  100-60  Marignac.     G.=:3-6. 
Cu  019,  fi  0-61  =  100  58  Erdmann.     G.=3-6237. 
=  100-16  Erdmann.     G-.  =  3-661. 
=  100  98  Jacobson.     G.=:3-678. 
Ca  0-42=100-98  Kohler. 

Ca  2-21,  it  2-66  =  102-78  Mod.     Mixed  with  quartz. 
=  100-52  Igelstrom.     G.=3-48. 
=99-60  Smith  &  Brush. 

Pyr.,  etc. — Same  as  for  andaliisite. 

Obs. — Occurs  principally  in  gneiss  and  mica  slate.  Found  in  transparent  crystals  at  St.  Goth' 
ard  in  Switzerland ;  at  Greiner  and  Pfitsch  {rhcetizite,  or  white  variety)  in  the  Tyrol ;  also  in 
Styria;  Carinthia;  Bohemia;  Norway;  Finland;  at  Pontivy,  France  ;  Villa  Rica,  South  America ; 
in  Scotland,  at  Botriphinie  in  Banffshire,  at  Banchory  in  Aberdeenshire,  and  near  Glen  Tilt ;  in 
the  Shetlands  at  Hilswickness  Point;  in  Ireland,  at  Donegal  and  Mayo. 

In  K  JIamp.,  at  Jaffre}^  on  the  Monadnock  Mtn.  In  Mass.,  at  Chesterfield,  with  garnet  in 
mica  schist;  at  Worthington  and  Blanford  in  good  specimens ;  at  Westfield  and  Lancaster.  In 
Conn..,  at  Litchfield  and  Washington  in  large  rolled  masses,  with  corundum  and  massive  apatite; 
at  Oxford,  near  Humphreysville,  in  mica  schist.  In  Vermont,  at  Thetford  and  Salisbury;  at  Bel- 
lows Falls  in  short  disseminated  crystals.  In  Penn.,  in  fine  specimens  near  Philadelphia,  on  the 
Schuylkill  road  near  the  Darby  bridge ;  near  the  Schuylkill,  on  the  Ridge  road,  back  of  Robin 
Hood  tavern ;  at  East  and  West  Branford,  Chester  Co. ;  at  Darby  and  Haverford,  Delaware  Co. 
In  Maryland,  eighteen  miles  north  of  Baltimore,  at  Scott's  mill ;  in  Delaware  near  Wilmington. 
In  Virginia  at  Willis's  Mt.^  Buckingham  Co ,  and  two  miles  north  of  ChanceUorville,  Spotsyl- 
vania Co.  In  K  Carolina,  on  the  road  to  Cooper's  gap  in  Lincoln  Co.,  near  Crowder's  Mtn., 
"with  lazulite.     A  black  variety,  associated  with  rutile,  occurs  in  North  Caroliua. 

Cyanite,  when  blue  and  transparent,  and  in  sufficiently  large  pieces,  is  employed  as  a  gem,  and 
somewhat  resembles  sapphire. 

Named  from  Kvavoi,  blue.  The  name  sappare  arose  from  a  mistake  by  Saussure,  Jr.,  in  reading 
a  label  of  this  mineral  on  -which  it  was  called  sapphire ;  a  copy  of  this  label  is  given  in  J.  de 
Phys.,  xxxiv.  213  ;  the  specimen  thus  labelled  was  from  Botriphinie  in  Scotland,  and  was  sent  by 
the  Duke  of  Gordon  to  Saussure  the  father.  Disthene  is  from  cig,  twice,  or  of  two  kinds,  and  adiuoij 
strong,  aUuding  to  the  unequal  hardness  and  electric  properties  in  two  different  directions. 

Von  KobeU  has  shown  (Ber.  Ak.  Miinchen,  1867)  that  the  right  and  left-handed  twins  may  be 
easily  distinguished  by  means  of  polarized  light ;  they  give,  with  the  stauroscope,  a  cross  some- 
what oblique  in  position ;  but  the  principal  optical  section  does  not  revolve  with  the  revolution 
of  the  crystal ;  while  the  colors  change  in  different  order  with  the  revolution,  according  as  the 
twin  is  right-handed  or  left-handed. 

Alt. — Cyanite  occurs  altered  to  talo  and  steatite. 


325.  TOPAZ.  Not  Tona^ios,  Topazius,  Gr.,  Plin.,  or  Agric.  [=Chrysohte  pt.].  Chrysolithoa 
pt.  Plin.,  xxxvii.  42.  Topasius  vulgaris =Chry  soli  thus  veterum  de  Boot,  Gemm.,  1636.  Chryso- 
lithus  de  Laet,  De  Gemm.  et  Lap.,  1647.  Topazius  vera  Saxonia  (fr.  Schneckenstein)  Henckel, 
Act.  Ac.  N.  Cur.,  iv.  316.  Topas  Wall,  117,  1747.  Topas  pt.  [rest  Beryl,  etc.]  Cronst.,  43, 
1758.  Chrysolithus  (fr.  Saxony)  Linn.,  Syst.,  1768.  Topaze  du  Bresil,  T.  de  Saxe,  de  Lisle, 
Crist.  1772,  1783,  with  figs.  Si,  ^1,  Ca,  Fe,  Bergm.,  Opusc,  1780.  Si,  Xl,  and  Fluorine  Khxpr., 
Mem.  read  before  Ac.  Wiss.  Berlin,  1804,  Beitr.,  iv.  160,  18(>7 ;  Vaug.,  J.  d.  M.,  xvi.  469,  1804 
(with  ref.  to  anal,  by  Klapr.).  Pyrophysahte  (fr.  Finbo)  His.  &  Berz.,  Afh.,  i.  Ill,  1806,  Gehl. 
J.,  iii.  124,  1807  =  Physalith  Wern.,  Hoffm.  Min.,  iv.  b,  114,  1817. 

Pycnitb.  Weisser  Stangenschorl  Germ. ;  Wern.,  Ueb.  Cronst.,  169,  1780.  Schorl  blanc  en 
prismes  striees  (fr.  Altenberg)  Sage,  Min.,  i.  204,  1777 ;  de  Lisle,  Crist.,  iu  420,  1783.  Schorlartigei 
Beril  [var.  of  Beryl]  Wern.,  Bergm.  J.,  i.  374,  388,  1789.  Stangenstein  [species]  KarsL,  Mus. 
Lesk.,  1789;  Tab.,  10,  69,  1800.    Schorl  blanchutre  Delameth.,  Sciagr.,  I  289  j  Leucohte  pt.  «d.. 
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T.  T.,  ii.  215,  1797.  Schorlite  Klapr.,  CreU's  Ann,  i.  395.  1788.  Shorlito  Kirwan,  Min.  L  '>86 
1794.  Pycnite  H.,  Tr.,  iiL  1801.  Si  +  ^l  +  F  Buc?iolz,  Schw.  J,  i.  385,  1803.  Pjcuito^Topaal 
=  Silice  fluatee  alumineuse  iT.,  TabL,  1809. 

Orthorhombic.     I A  7=124°  ir,  0  A  1-1=138°  3';a:b:  c?= 0-90243  •  1  • 
1-8920.    Observed  planes  :  0 

t-2 ;  ^J 


Jbserved  planes  :  0  ;  vertical,  7,  i-i,  ^-f,  2-2,  ^|,  {.^^{.i^  ,•.§  .  j^^nes, 
-h  2-1 ;  1-vf  2,  2-2,  iji-z,  3-2,  4-2,  8-2 ;  octahedral,  4-,  |,  1,  |,  2  ;  1-2. 
;  H-J  ;  2-1 ;  1-5,  1-2,  1-2,  2-2,  f  2,  4-2  ;  I-3,  f  3  ;'  f-I '    '  ^'     '       ' 


6>  A  1-2=148°  58' 
^9  A  2-2=118  69 
6^Ai=152  56 
0  A  1=145  47 
(^  A  1  =  134  25 
6>  A  2=116  6 
(?Af2=138  48 
6>Afg=145  55 
0  A  1-5=150  35 


OAf2=147°  33' 
6>  A  2-2=136  21 
0  A  4-2=117  40 

7a^-|=169  27 
7At-2=161  16 
7At-3=150  6 


A 


A 


I,  niac.,  =  149°  31' 
.,     ''     =141  0 

1  A  1,  ov.  6^,  =  88  49i 

2  A  2-2=127  20:^ 

2-2  A  2-2,  ov.  6>,=92  42 
2  A  2,  mac, =130  22i 


^2  A  ^-2,  ov.  ^-2,  =  93  11     i-i  A  2-3,  ov.  i-i,  =  115  31J 
^-^  A  2-2=136  35^  i-l  A  2-4,  ov.  2-2, =129  2ti 

^-z  A  2-3=141  46 


Crystals  usually  hemihedral,  the  extremities  being  unlike.     Cleava:^e 
basal,  highly  perfect.     Also  firm  columnar ;  also  granular,  coarse  or  Huii. 


852 


353 


/^^^ 


*2 


Schncckensteia. 


Trumbull,  Ct 


H.  =  8.  G.  =  3'4— 3-65.  Lustre  vitreous.  Color  straw-yellow,  wine- 
yellow,  white,  grayish,  greenish,  bluish,  reddish  ;  ])ale.  Streak  uncolored. 
Transparent — subtranslucent.  Fracture  subconchoidal,  uneven.  Pyro- 
electric.  Optic-axial  plane  i-i;  divergence  very  variable,  soinetinies  ditlVr- 
ing  much  in  different  parts  of  the  same  crystal  ;  bisectrix  })ositive,  normal 
to  0. 

Var. — 1.  Ordinary.  Usually  in  crystals;  common  form  prismatic.  The  basal  cleavage  is  an 
easily  observed  character.     Crystals  from  La  Paz,  Mexico,  pave  Ilcsscnbcrp:  /a  /=l-_»4^  L't;'. 

Physaliie,  or  pyrophysalite,  is  a  coarse  nearly  opaque  variety,  in  yellowish-white  largo  crystals 
from  Pinbo;  it  intumesces  when  heated,  and  hence  its  name  from  <pvui,.>,  to  blow,  and  ^v,,jire, 

2.  Pycnite.  Structure  columnar,  but  very  compHot,  Has  been  considered  a  distinct  sp^'cics  on 
the  ground  of  composition  (see  annl.)  and  crystallization  (made  nionoclinic  by  Forohhnmnierl 
But  Rose  has  made  out  that  the  cleavage  is  the  same,  and  the  form  probably  tlie  same;  and 
Descloizeaux  has  sho\\Ti  that  the  optical  characters  are  those  of  topaB.  Finally,  Rammelsbcrg's 
recent  analysis  gives  the  same  composition.     Named  from  rrvxis,  Viick. 

Comp.— ^ISi,  with  one-half  of  the  oxygen  of  the  sihca  replaced  by  fluorine;  or,  specially.  .-Vl 
liSi  O'-i-^ Si  F^)= Silicon  16-17,  aluminum  29-58,  oxygen  34-67,  fluorine  '2068  =  100;  or,  SUic» 
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16*2  silicic  fluorid  28*1,  alumina  55''7  =  100.    The  formula  agrees  with  Stadeler's  results,  whc 
shows  (J.  pr.  Ch.,  xcix.  65)  that  the  fiuoriue  present  amounts  to  about  20-68  p.  c.  (see  below). 

Analyses:  1-3,  Berzelius  (Schweig  J.,  xvi.  423,  Afhandl.,  iv.  236);  4,  5,  Forchhammer  (J.  pr 
Ch.,  xxix.  195,  XXX.  400);  6-10,  Rammelsberg  (J.  pr.  Ch.,  xcvi.  1);  11,  Bucholz  (Schw.  J.,  L 
385);  12,  Berzelius  (1«  c);  13,  Forchhammer  (1.  c);  14,  Rammelsberg  (1.  c): 


Si. 


'M 


P 


1.  Auerhach,  Saxony 

2.  Brazil,  yellow 

8.  Finbo,  pyrophysalite 

4.  Fiubo,  " 

5.  Trumbull,  Ct. 

6.  Schneckenstein 

7.  Schlackenwald 

8.  Adun-Tschilon 

9.  Brazil 

10.  Trumbull 

11.  Altenberg,  Pycnite 

12.  "  " 

13.  "  " 

14.  «  " 


No.  10  gave  0*66  ign.    Deville  (C.  R.,  lii.  '782)  obtained  for  topaz  : 

Si  'M  Si 


34  24 

57-45 

14-99  Berzelius. 

34-01 

58-38 

15  06  Berzelius. 

34-36 

57-74 

15-02  Berzelius. 

35'66 

56-16 

17-79  Forchhammer. 

36-39 

55-96 

17-35  Forchhammer. 

(1)33-53 

56-54 

18 -62  Ramm. 

(1)33-37 

56-76 

18-54  Ramm.     G.  =  3-520. 

33-56 

56-28 

18-30  Ramm.     G. =3-563. 

(1)  33-78 

57-39 

16-12  Ramm.     G.=3-561. 

32-38 

55-32 

16-12  Ramm.     G.  =  8-514. 

35-0 

48-0 

16-5  Bucholz. 

38-43 

51  00 

17-09  Berzelius. 

39  04 

51-25 

18-48  Forchhammer. 

33-28 

55-32 

16-12  Ramm.     G.  =  3-514. 

1.  Saxony 

2.  Brazil 


22-3 
25-1 


54-3 
63-8 


6-5 

5-8 


F 

17-3  =  100-4. 
15-7  =  100-4. 


Klaproth,  in  1795  (Beitr.,  i.  10),  found  that  pycnite  lost  25  p.  c.  in  a  porcelain  oven;  and 
Forchhammer  (J.  pr.  Ch.,  xxix.  1 94,  xxx.  400)  obtained  for  the  loss,  at  the  fusing-point  of  iron,  of -the 
topaz  of  Trumbull,  Ct,  23-635  p.  c. ;  of  Brazil,  23-03  ;  of  Finbo,  24-80.  H  St.  Claire  Deville  states 
(C.  R.,  xxxviii.  317)  that  topaz  loses  its  fluorine  as  fluorid  of  silicon  ;  23  p.  c.  of  this  fluorid,  in  his 
trials,  passed  oflT.  In  recent  experiments  made  under  Rammelsberg's  direction,  the  Finbo  mineral 
lost  in  a  porcelain  oven  22-98  p.  c;  Schneckenstein  20-73;  Schlackenwald  17-73  —  16-23;  Trum- 
bull 16-27— 19-55;  Brazil  15-40- 14-29;  Altenberg  pycnite  19  98.  The  topaz  was  not  fused  in 
the  heating,  yet  somewhat  blistered  at  surface.  The  Brazil  topaz  afforded  Rammelsberg  after  the 
heating  in  which  15-4  p.  c.  were  lost,  Si  30-22,  j^l  71-34,  F  1-56=103-12;  and  after  that  in  which  . 
the  loss  was  14-29  p.  c.  Si  30-10,  ^1  70-38,  F  2-47  =  102-95,  showing  that  the  part  lost  was  not  j 
strictly  fluorid  of  silicon,  but  may  have  included  some  fluorid  of  aluminum.  G.  Stadeler  (1.  c.)  has 
shown  that  part  of  the  fluorine  escapes  as  fluohydric  acid,  and  makes  89-9  p.  c.  of  the  loss  to  be 
fluorine.  This  gives  for  the  Trumbull  topaz  (anal.  5),  21-16  F;  the  Brazil,  20-71  F;  the  Finbo, 
22-29,  from  Forchhammer's  results,  and  20  66  from  Rammelsberg's;  for  the  Saxon,  18-64  from 
Rammelsberg's  trials,  and  20-68  from  Deville's;  the  mean  of  the  whole  20-68. 

Pyr.,  etc. — B.B.  infusible.  Some  varieties  take  a  wine-yellow  or  pink  tinge  when  heated. 
Fused  in  the  open  tube  with  salt  of  phosphorus  gives  the  reaction  for  fluorine.  With  cobalt 
solution  the  pulverized  mineral  gives  a  fine  blue  on  heating.  Only  partially  attacked  by  sulphuric 
acid.     G.  before  ignition  3-539,  after,  3-533,  Church. 

Obs. — Topaz  occurs  in  gneiss  or  granite,  with  tourmaline,  mica,  and  beryl,  occasionally  -with 
apatite,  fluor  spar,  and  tin  ore  ;  also  in  talcose  rock,  as  in  Brazil,  with  euclase,  etc.,  or  in  mica  slate. 
With  quartz,  tourmaline,  and  lithomarge,  it  forms  the  topaz  rock  of  Werner  [iopazoseme  of  Haviy). 
Specimens  of  quartz  crystal  from  Brazil,  penetrated  by  topaz,  are  not  uncommon. 

Minute  crystals  of  three  or  four  different  kinds,  aud  two  or  three  kinds  of  liquids,  have  been 
detected  by  Sir  David  Brewster  in  crystals  of  topaz.  (Edinb.  Trans.,  x.,  and  Am.  J,  Sci.,  xii.  214 ; 
and  later,  Edinb.  new  PhiL  J.,  II.  xvi.  130,  Proc.  R.  Soc.  Ediub.,  iv.  548,  v.  95.)  See  under  Or- 
ganic Compounds. 

Fine  topazes  come  from  the  Urals,  near  Katharinenburg,  and  Miask ;  in  Nertschinsk,  beyond 
L.  Baikal,  in  the  Adun-Tschilou  Mts.,  etc.,  one  crystal  from  near  the  river  Urulga,  now  in  the  im- 
perial cabinet  at  St.  Petersburg,  being  11-|  in.  long,  6|  in.  broad,  weighing  22^  lbs.  av.,  and  mag- 
nificent also  in  its  perfect  transparency  and  -vrine-yellow  color.  Found  also  in  Kamschatka,  of 
yellow,  green,  and  blue  colors  ;  VUla  Rica  in  Brazil,  of  deep  yellow  color,  either  in  veins  or  nests 
m  lithomarge,  or  in  loose  crystals  or  pebbles ;  sky-blue  crystals  in  Cairngorm,  Aberdeenshire , 
Jameson  mentions  one  which  weighed  19  oz. ;  at  the  tin  mines  of  Schlackenwald,  Zinnwald,  and 
Ehrenfriedersdorf,  and  smaller  crystals  at  Schneckenstein  and  Altenberg ;  the  Mourne  mountain.s, 
small  limpid  crystals  with  beryl,  albite,  and  mica  in  drusy  cavities  in  granite.    Physalite  occurs  iu 
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crystals  of  great  size,  at  Fossum,  Norway ;  Finbo,  Sweden,  in  a  granite  quarry,  and  at  Broddbo 
in  a  boulder;  one  crystal  from  this  last  locality,  at  Stockholm,  weighed  eighty  pounds. 

Topaz  occurs  also  in  the  Mercado  Mtn.,  in  Duraugo,  Mexico,  along  with  tin  ore  and  magnetite ; 
at  La  Paz,  province  of  Guanaxuato.  Pycnite  is  from  the  tin  mine  of  Altenberg  in  Saxony  ;  also 
those  of  Schlackenwald,  Zinnwald  in  Bohemia,  and  Kongsberg  in  Norway. 

In  the  United  States,  in  Conn.,  at  Trumbull,  with  liuor  and  diasporc ;  at  Middletown  rare ; 
at  Willimantic,  with  columbite.  In  K  Car.,  at  Crowdor's  Mountain.  In  Utah,  near  :{9'  40  N.  and 
113|°  W.,  W.  of  S.  of  Salt  Lake,  in  Thomas's  Mts.,  on  Capt.  Simson's  return  trail  At  Trumbull 
the  crystals  are  abundant,  but  are  seldom  transparent,  except  those  of  small  size ;  these  are 
usually  white,  or  with  a  tinge  of  green  or  yellow.  The  large  coarse  crystals  are  sometimes  six 
or  seven  inches  in  diameter. 

A  variety  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  resembling  the  Balas 
ruby.  The  finest  crystals  are  brought  from  Minas  Novas  in  Brazil,  From  their  peculiar  limpid- 
ity, topaz  pebbles  are  sometimes  denominated  gouttes  cTeau.  The  coarse  varieties  of  topaz  may  be 
employed  as  a  substitute  for  emery. 

On  the  cryst.  of  topaz,  see  Kokscharof,  Min,  Russl.,  ii.  198,  344,  iii.  195,  378;  Ilessenberg,  Min 
Not.,  No.  vii.  38. 

The  name  topaz  is  from  Tona^iof,  an  island  in  the  Red  Sea,  as  stated  by  Pliny.  But  the  topaz 
of  Pliny  was  not  the  true  topaz,  as  it  '"  yielded  to  the  file."  Topas  was  included  by  Pliny  and 
earlier  writers,  as  well  as  by  many  later,  under  the  name  chrysolite. 

Alt. — Topaz  is  found  altered  both  to  steatite,  and  kaolin  or  Uthomarge. 


326.  EUCLASE.  Haiiy ;  Delameih.,  J.  de  Phys.,  xli.  155,  1792  (without  credit  loHauy); 
T.  T.,  iu  254,  1797  (with  credit  to  Hauy) ;  Haiiy,  J.  d.  Mines,  v.  258,  1799,  Tr.,  iL  1801.  Euklaa 
Germ, 


¥-^(^);H(;?^),HH;  2-4 (^). 


354 


354A 


i2 


a  A  7=122°  30' 

i-lAi-2=107  40 
i-i  A  i-i=:  90 

1^1  A -2-^=130  17 
a  A -1  =  112  50 
i4  A -1-2  =  101  53 
U  A  14=123  15i 
a  A  1-2=104  5 

H  A  1-1=105  m 

-1-2  A -1-2  =  156  14 
1-2  A  1-2=151  43 

-1  A -1,  front,  =  134  -.  ^        ^     ^n.o  ^^, 

2-1  A  2-4  =  130  16         U  A  1-1,  top,  =  113°  29'      0  A  fi=16i°  51 
i^^(m)  A  Y-Y=123  22     i-i  A  H  top,=143  42 

Cleavage  :  i-l  very  perfect  and  brilliant ;  0,  i-i  much  Jess  distinct.     Found 
only  in  crystals.  ^      .,   ^      ,      „  ^^^ 

n.=7-5.     G. =3-098,  Haid.;  3'097,  blue,  from  Brazil,  Dcsel. ;  3-090- 
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3*103,  fr.  UralR,  Kokscli.  Lustre  vitreous,  somewhat  pearly  on  tlie  cleavage- 
face.  Colorless,  pale  mountain-green,  passing  into  blue  and  white.  Streak  un- 
colored.  Transparent ;  occasionally  subtransparent.  Fracture  conchoidal. 
Yery  brittle.  Double  refraction  strong ;  optic-axial  plane  i-l ;  bisectrix 
acute,  positive. 

Comp. — 0.  ratio  for  ^e,  3cl,  Si,  H=2  :  3  :  4  :  1^  from  Damour's  analysis,  who  first  found  -water 
to  be  a  constituent;  whence  (^H'  +  f!6e'  +  f  2^1) Si= Silica  41-1,  alumina  35-3,  glucina  11-4,  water 
6-2  =  100.  Fluorine  replaces  a  little  of  the  oxygen.  Analyses  :  1,  Berzelius  (Schw.  J.,  xxvii.  73); 
2,  Mallet  (PhH.  Mag.,  IV.  v.  127) ;  3,  Damour  (C.  R.,  xl.  942): 


Si 

^1 

3Pe 

Fe 

Se 

Ca 

Sn 

fl:      F 

1. 

43-22 

80-56 

2-22 

21-78 



0-70 

=98-48  Berzelius 

2. 

44-18 

31-87 

1-31 



21-43 

0-35 

=99-14  MaUett. 

3. 

(i)  41-63 

3407 

1-03 

16-97 

014 

0-34 

6-04    0-38  =  100-60  Damour 

Pyr.,  etc. — In  the  closed  tube,  when  strongly  ignited,  B.B.  gives  off  water  (Damour).  B.B.  in 
the  forceps  cracks  and  whitens,  throws  out  points,  and  fuses  at  6-5  to  a  white  enamel.  Becomes 
electric  by  friction,  and,  when  once  excited,  retains  this  property  for  several  hours.  Not  acted 
on  by  acids. 

Obs. — Occurs  in  Brazil,  in  the  mining  district  of  Yilla  Rica,  with  topaz  in  chloritic  schist ;  in 
the  auriferous  sands  of  the  Orenburg  district,  southern  Ural,  near  the  river  Sanarka,  with  topaz, 
corundum,  cyanite,  etc.     One  Ural  crystal  measures  3  in.  by  f  in. 

The  crystallization  of  this  species  is  elaborately  detailed  by  Schabus  in  the  Transactions  of  the 
Royal  Academy  of  Vienna,  vol.  vi.,  and  by  Kokscharof  in  Pogg.,  ciii.  348,  and  his  Russian  Min- 
eralogy. 

Euclase  receives  a  high  polish,  but  is  useless  as  an  ornamental  stone  on  account  of  its  brittle- 
ness. 

Named  by  Haiiy  from  «:i),  easily,  and  <cX(ia),  to  break.  Haiiy  states  that  his  name,  Euclase,  was 
published  by  Daubentou  in  an  early  issue  of  his  Tableau  meth.  de  Mineraux  ;  but  the  particular 
edition  of  the  Tableau  (of  which  several  were  issued)  the  author  has  not  been  able  to  learn.  De- 
lametherie,  after  publishing,  in  1792,  the  name  and  description,  without  crediting  either  to  Haiiy, 
in  his  Theorie  de  la  Terre.  in  1797,  gives  Haiiy  full  credit. 

First  brought  to  Europe  from  S.  America  by  Dombey,  in  1785. 

327.  DATOIilTE.  Datolith  (fr.  Arendal)  Esmark  (undescr.) ;  Karsien  &  Klapr,,  Gehlen's  J.,  -vi 
1806,  Klapr.  Beitr.,  iv.  354,  1807;  Zar5^.,  Tab.,  52,  1808.  Datholit  Wern.,  1808.  Datholite 
Brongn.,  Min.,  ii.  397,  1807.  Chaux  boratee  siliceuse  K,  TabL,  17,  1809.  E,smarkit  Hausm., 
Handb.,  862,  1813.  Datolite  AiJcin,  Min.,  1815  ;  Jameson,  ii.  257,  1816.  Borate  of  lime;  Boro- 
silicate  of  lime.     Humboldtite  Levy,  Ann.  Phil.,  II.  v.  130,  1823. 

Botriolit  Hausm.,  v.  Moll's  Efem.,  iv.  393,  1808.  Botryolith  Karsi,  Tab.,  52,  1808.  Chaux 
boratee  sUiceusc  var.  concretionnee-mammelonnee  iZ".,  Tabl.,  17, 145,  1809.  Faser-datolith  Zeow^., 
Handb.,  590,  1821.     Botryohte. 

Monoclinic.  6^=89°  54' ==  0  (below)  A  i-i,  I A  7=115°  3^  0  A  1-1=162^ 
27'  ;a:h:  c=049695  :  1  :  1-5712.  Observed  planes  :  0  (a)  ;  vertical,  I 
(d),  i-i  (c),  i-l  {b,  rare),  ^-^  (o),  i-s  (r) ;  clinodoines,  l-l  ((t),  ^l  (t),  2-1  {g\ 

44  (m)  ;  hemidomes,  2-^  (7),  -1-i  (u),  -^-i  (v),  -2-^  (x),  -S-i  (/),  -4-^  {(p), 
'6-i  {s),  -S-i  (-+.) ;  hemipyramids,  f  {k\  1  (/),  i  {I  of  Schroder),  2  (e),  4  (/3), 
-4  (n),  -8  (i  of  S..) ;  -3-3,  -6-3  {p) ;  -4-2  (0)  ;  -5-f  (x) ;  -3-|  (w)  ;  12-|  (p) ; 
2-^  (A),  -4-^  (a),  -i-^  (i),  8-^  (^). 


OA-2-i=135°  13'  (>Af=154°   52'  6>  A  6-3=108°  13' 

(9  A -1-^=153   35  Oa^=U1  49  6>  A  4-^=121  58 

0  A  -6-^=108   37  Oa  2=130  23  O  A  8-^=107  20 

0  A  1  =  149  33  0  A  -4=113  4  Oa  7=90  5 


Oa2-1=U7  41 

6>  A  44=128  19 
7a  2=139  32 
/A -4=157  1 
^-^  A  1  =  111 


8UB8ILICATE8. 
{-{A  1=14:7°    32' 

^-*At-^=128  9 
^-?  A  24=90  5 
^-^  A44=90  4 
/A/,  front,  =  115  3 
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i-i  A  i-$,ov.  w,==7G°lS' 
44  A  44,  ov.  6>,  =  76  38 
2a2,  a(]j.,=  131  38 

-24  a -4  =  145  34 

-24  a  2*4=134  53 


24  A  24,  ov.  (9,  =  115  21      J  a  i,  adj.,  =  14l    U 

Cleavage :   0  distinct.     Also  botryoidal  and  globular,  having  a  columnar 
structure ;  also  divergent  and  radiating ;  also  massive,  granular  to  compact. 


855 


Toggiana. 


Isle  Royale. 


H.  =  5 — 5*5.     G.=2-8— 3;  2*989,  Arendal,  Ilaidinger.     Lustre  vitreous, 
rarely  subresi nous  on  a  surface  of  fracture ;  color  white  ;  sometimes  gray 


divergence  very  obtuse  ;  bisectrix  nearly  normal  to  i-i. 


Var.— 1.  Ordinary.  In  crystals,  glassy  in  aspect  Usual  forms  as  in  flpires.  Crystals  from 
Bergen  Hill,  examined  by  Ilessenberg  (Min.  Not.,  No.  iv.),  similar  to  fig.  :{55,  but  wnutiug  0.  -^-2 
-6-3,  and  having  »-i,  6-!:,  i-^.     Those  of  Andreasberg  have  the  plauea  0,  i-i,  /,  J-i  ^thoso  thret 
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quite  small) ;  -U,  -2-i  -4-i,  i-i,  2-t;  2-i,  4-1,  -4,  -8,  2,  ^,  f,  -4-2,  -8-^,  -f-^,  2-^,  i-^.  (Schroder, 
Pogg.,  xcviii.  34,  and  Dauber,  ib.,  ciii.  116).     Those  of  Toggiana,  as  in  fig.  360,  with  also  i-i, 

i-f ,  -8-t,  l-e',  4,  1^,  -6-3,  -5-f .  One  ot  Glen  Farg,  figured  by  Greg  &  Lettsom,  has  the  planes  of  the 
rhombic  prism  /  (d)  very  large,  i-i  (P)  narrow  linear,  the  clinodomes  2-t,  A-i  narrow,  and  the  oc« 
tahedral  planes  -4  (small),  ^  (large),  1,  2. 

The  plane  i-i  is  usually  made  0,  and  0,  i-i,  and  4-i,  /;  but  in  that  ease  the  form  is  not  so  simply 
presented  as  in  the  above  figures.  The  angles  of  the  vertical  prisms  /,  i-^  are  very  nearly  identi- 
cal mtli  those  of  the  clinodomes  2-i,  4-i.  The  small  letters  added  to  the  crystallographic  symbols 
in  the  list  of  observed  planes  above,  are  the  lettering  of  Brooke  &  Miller  (Min.,  408)  and  of  Dauber. 
The  plane  i,  of  fig.  358,  makes  parallel  intersections  with  ^  and4-t,  but  not  with  2  and  2-i.  OAt= 
140°-]42°,w  A  i=  about  109^"'  by  measurement. 

2.  Compact  massive.  White  opaque,  breaking  with  the  surface  of  porcelain  or  Wedgewood 
ware.     G.  =  2-911,  Hayes;  2*983,  Chandler.     From  the  L.  Superior  region  (anal.  8). 

3.  Botryoidal;  Botryolite.  Radiated  columnar,  having  a  botryoidal  surface,  and  containing  more 
water  than  the  crystals.  The  original  locality  of  both  the  crystallized  and  botryoidal  was  Arendal, 
Norway. 

Comp.— 0.  ratio  for  R,  IS,  Si,  li=2  :  3  :  4  :  1;  (Ca^fi:»,B)Si,  in  which  ^^  :  Ca3  :  iB  =  l  :  2: 
3  — Silica  37*5,  boric  acid  21-9,  lime  350,  water  5-6  =  loO.     For  botryolite,  the  ratio  2:3:4:2. 

Analyses:  1,  Stromeyer  (Pogg.,  xii.  157);  2,  Du  Menil  (Schw.  J.,  lii.  364);  3,  4,  Rammels- 
berg  (Pogg.,  xlvii.  175);  5,  Bechi  (Am.  J.  Sci.,  IL  xiv.  65);  6,  Tschermak  (Kenng.  Uebers.,  1860, 
57);  7,  Whitney  (Am.  J.  Sci.,  III.  xv.  435);  8,  C.  P.  Chandler  (ib.,  xxxviii.  13);  9,  A.  A.  Hayes 
(J.  N.  H.  S.,  Boston,  viii.  62);  10,  Rammelsberg  (1.  c): 


Si 


B 


1. 

DatoUte,  Andreasberg 

37-36 

21-26 

35-67 

2. 

((                 (( 

38-51 

21-34 

35-59 

3. 

K                                  (( 

38-48 

20-31 

35-64 

4. 

"        Arendal 

37-65 

21-24 

35-41 

5. 

Mt.  Caporciano 

37-50 

22-03 

35-34 

6. 

Toggiana 

38-2 

■21-2] 
'21-88] 

34-9 

7. 

I.  Royale,  DatoUte 

37-64 

34-68 

8. 

L.  Superior,  white 

37-41 

'21-40J. 

35-11 

9. 

U                            11 

(1)  38-12 

22-40 

33-23 

10. 

Arendal,  Botryolite 

36-08 

19-34 

35-22 

5-71  =  100  Stromeyer. 

4-60=100-14  Du  Menil. 

5-67  =  100  Rammelsberg. 

5-70  =  100  Rammelsberg. 

1-56,  ^1  0-85,  Mg  2-12 =99*41  Bechl 

6-7  =  100  Tschermak. 

5-80,  Mn  ^r.  =  100  Whitney. 

6-73,  ^1,  ¥^e  0-35  =  100  Chandler. 

3-97,  ^1,  Pe  0-52,  Cu  0*04,  q'tz  1-94=99-72  H. 

8-63  =  99-27  Rammelsberg. 


Pyr.,  etc. — In  the  closed  tube  gives  oflT  much  water.  B.B.  fuses  at  2  with  intumescence  to  a 
clear  glass,  coloring  tlie  flame  bright  green.     Gelatinizes  with  muriatic  acid. 

Obs. — Datolite  is  found  in  trappean  rocks ;  also  ia  gneiss,  dioryte,  and  serpentine ;  in  me- 
tallic vems ;  sometimes  also  in  beds  of  iron  ore.  Found  in  Scotland,  in  trap,  at  Kilpatrick  Hills, 
Glen  Farg  in  Perthshire,  and  in  Salisbury  Craigs ;  in  a  bed  of  magnetite  at  Arendal  in  Norway, 
and  in  Uto  in  Sweden ;  at  Andreasberg,  in  veins  of  silver  ores,  in  argillaceous  schist,  with  apo- 
phyllite,  etc. ;  at  Niederkirchen  and  Sonthofen  in  Bavaria  (the  humholdtite) ;  in  granite  at  Baveno 
near  Lago  Maggiore,  one  crystal  from  which  place  measured 4|^  x  3^  x  1^  inches;  at  the  Seisser 
Alp,  Tyrol,  and  also  at  Theiss,  near  Claussen;  at  Mt.  Catini,  Tuscany,  in  gabbro;  at  Toggiana 
in  Modena,  in  serpentine ;  in  dioryte,  on  the  Rosskopf,  near  Freiburg,  in  Brisgau. 

Datolite  occurs  crystallized  and  massive  at  the  Rocky  Hill  quarry,  Hartford,  Conn.,  in  the 
north-east  part  of  Southington,  near  Mr.  Hamlen's,  in  amygdaloid,  both  in  crystals,  fibrous,  and 
massive;  also  in  Berlin,  near  Kensington;  in  the  north-west  part  of  Meriden  and  at  Middle- 
field  Falls,  Conn;  in  better  specimens  at  Roaring  Brook,  14  miles  from  New  Haven,  where  the 
crystals  (f  355-356)  are  sometimes  half  an  inch  long,  and  nearly  pellucid ;  the  author  obtained 
from  a  transparent  crystal  of  this  locality  /A  7=115''  12',  giving  by  calculation  for  t-2  A  i-2  76° 
28';  the  plane  s  is  not  quite  even,  and  is  often  unpolished;  in  N.  Jersey,  at  Bergen  Hill,  in 
splendid  crystals  ;  in  trappean  rocks,  both  crystals  and  the  opaque  white  compact  variety  (anaL 
8),  in  the  Lake  Superior  region,  at  the  Minnesota,  Quincy,  Marquette,  Ash-bed,  and  other 
mines ;  at  the  Superior  mine  near  Ontonagon,  and  on  Isle  Royale. 

Named  from  ^aTiojjat,  to  divide,  alluding  to  the  granular  structure  of  a  massive  variety.  Werner 
^broduced  an  h  after  the  first  t  without  reason,  and  most  subsequent  authors  have  followed  him 
in  thia ;  but  not  Karsten,  nor  Leonhard  who  pronounced  it  wrong,  nor  Haidinger,  Aikin,  Jame- 
son, and  others. 

Levy  gave  the  name  humboldtite  to  crystals  which  he  found  to  be  monoclinic,  datolite  having 
been  made  orthorhombic  by  Haiiy.     WoUaston  proved  their  identity  with  datolite. 

Alt. — Haytorite  is  datoUte  altered  to  chalcedony. 
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Tetragonal. 


328.  aUARINITE.     Guiscardi,  ZS.  G.,  x.  14,  1868. 

0  A  l-fcl59°  38' 


i—i^\)-  5S'  ;   a=0-3712.  362 

Observed  planes  as  in  the  figure.  0  A  2-^= 
143°  33',  ^-^  A  l-^=110°  22',  i-i  A  2-^=126°  27', 
^-^  A  ^-2=153°  26',  i-i  A  ^-3  =  lGl°  27'.  In  tliiu 
tables ;  fig.  362  a  top  view ;  planes  i-i  sometimes 
wanting ;  1-i  and  2-^  observed  in  only  one  of 
the  two  zones.  Cleavage  parallel  to  ^-^,  rather 
imperfect. 

H,=:6.  G.=r 3*487.  Lustre  of  cleavage-face 
somewhat  adamantine.  Color  sulphur-yellow, 
honey-yellow,  pale  or  dark.  Streak  uncolored, 
or  whitish-gray.     Transparent  to  translucent. 

Comp.— (Ca-fTi)  Si,  same  as  for  titanite.  Analysis  by  Guiscardi  (L  c):  Si  33-64,  ti  33-92,  Ca 
28-01,  Pe,  Mn  ir.     The  compound  is  consequently  dimorphous. 

Pyr.,  etc. — The  same  as  in  titanite. 

Obs. — Found  in  small  cavities  in  a  grayish  trachyte,  on  Monte  Somnm,  along  with  glassy  feld- 
spar and  nephelite.  The  mass  of  the  trachyte  is  rich  in  glassy  feldspar,  hornblende,  and  melanite. 
In  one  case  in  the  common  rock  of  Somraa,  consisting  of  feldspar  and  nephelite,  and  hero  along 
with  sphene. 

As  titanic  acid  itself  is  trimorphous,  it  is  not  strange  that  a  compound  containing  it  should  be 
dimorphous. 

329.  TITANITE.  Nouv.  substance  minerale  (fr.  Chamouni)  Pictet^  J.  de  Phys.,  iiiL  3G8, 
1787  ;=Pictite  Belameih.,  T.  T.,  ii.  282,  1797.  Titanit  (fr.  Passau)  Klapr.,  Beitr.,  L  245,  1795 ; 
=Titane  siliceo-calcaire  Daubenion,  Tabl.,  1799,  II..  Tr.,  iv.  18UI  ;=Braun  Miinakerz  Wern.,  Min. 
Syst.,  1808,  Leonh.  Tasch.,  iii.  311,  1809.  Schorl  rayonnante  en  gouttiere  [or  channelled  Actin- 
olite,  the  cryst.  being  twns  with  a  reent.  angle]  Saussure,  Voy.  Alpes,  iv.  103,  179G;=Sphene 
K,  Tr.,  iii.  1801  ;=Gelb  Menakerz  Wern.,  1808,  1.  c. 

Semeline  (fr.  Marone,  Dauphiny)  Fl.  de  Bellevue,  J.  de  Phys.,  li.  443,  1800.  Spinth^re  R,  Tr, 
iv.  1801. 

Ligurite  (fr.  Stura,  Apennines  (Liguria))  Viviani,  Mem.  Ace.  Sci.  Genova,  iii.,  J.  do  Phys., 
Ixxvii.  236,  1813.  Greenovite  (fr.  St.  Marcel)  Duf.,  Ann.  d.  M.,  III.  ivii.  529,  1840.  Lederite 
Shep.,  Am.  J.  Sci.,  xxrii.  357,  1840.     Aspidelite  Weibye. 

Monociinic.  6^=60°  17' =0  A  i-i;  I A  7=113°  31',  0  A  14=159°  39'; 
a:h:  c=0-56586  :  1  :  1'3251.  Observed  planes:  0;  vertical,  t-i,  %-\,  /, 
^■-3  ;  clinodomes,  2-1,  4-1,  ^\  ;  hemidomes,  -\-i  (or  f^^),  -2-i,  -5-/,  fi,  -J-?, 
\-i,  2-i ;  hemioctahedral,  i,  f ,  1,  -1,  2,  -2,  4,  -4 ;  1-2,  2-2,  -4-2 ;  -3-3  ;  f  f ; 

i-l ;  1-^,  -3-3,  6-3,  f-^,  1-J. 


0{y)  A  i-i{P)=lir  6'. 
Oiij)  A  l-'^(aj)  =  159 
Oly)  A  4-1(5)  =  123  59 
Oly)  A  /(r)=114  30 
(9(7/)Al(s)=154  19 
0{y)  A  2(n)  =  141  44 
6>(y)A-l(/r)=139  26 
6>(y)  A -2(0=109  37 
1(2)  A  l(s)=149  43 


2(7i)  A -2(Q,  ov.  7,  =  108°  39' 
2(n)  A  7(7-)= 152  46 
2(n)A^-^(/')  =  l•1^56 
2(n)A2(7i)  =  136  12 
-1(QA-1(/)  =  133  52 
-2(0  A -2(0=110  52 

-4  A -4  =  106  2 
%2{e)  A2-2{e)=\^7\Q 
l-2{w)  A  l-2(i^j)=164  36 
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-3-Km)A^-U5)=14127 
i-i{P)  A  'i-3(^)=167  41 


44(5)  A  4-^5),  OY.  6>,=67°58' 

/(r)  A  ^-^(P)=146  45 
l-i{x)  A  ^-^(P)==140  43 
^-^(P)  A  a(J)=90 


t 


363 


367 


868 


Semeline. 


365 


366 


Spinthere. 


370 


Greenovite. 
369 


Cleavage :  /  sometimes  nearly  perfect ;  i-i  and  -1  much  less  so  ;  rarely 
(in  greenovite)  2  easy,  -2  less  so ;  sometimes  hemimorpbic  (f.  372). 
Twins :  composition-face  i-i,  and  twinned  either  (a)  by  revolution  on  an 
axis  normal  to  i-i,  or  (b)  on  a  vertical  axis  ;  the  former  very  common,  and  i 
usually  producing  thin  tables  with  a  reentering  angle  along  one  side ;  some- 
times elongated,  as  in  f.  373  ;  occasionally  in  double  twins,  or  fours,  as 
would  be  represented  by  two  f.  373  united  back  to  back.  Sometimes  mas- 
sive, compact ;  rarely  lamellar. 

H.  =  5— 5*5.  G.  =  3*4— 3'56.  Lustre  adamantine — resinous.  Color 
brown,  gray,  yellow,  green,  and  black.  Streak  white,  slightly  reddish  in 
greenovite.  Transparent — opaque.  Brittle.  Optic-axial  plane  ^-^;  bisec- 
trix positive,  very  closely  normal  to  1-i  {x)  ;  double  refraction  strong ; 
axial  divergence  53°-56°  for  the  red  rays,  46°-45°  for  the  blue ;  Descl. 

Comp.,  Var.— (Ca+Ti)  Si,  which  is  equivalent  to  K  Si  (since  R  O+RO^^R'O*);  it  being  & 
3  :  2  silicate,  like  andalusite,  but  one  in  which  titanium  forms  part  of  the  base. 
Var.  1.  Ordinary,  (a)  Titanite ;  brown  to  black,  the  original  being  thus  colored  also  opaque  or 
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jubtranslucent.    (&)  Sphm^  (named  from  fT,pf,v,  a  wedge);  of  light  shades,  as  yeUow,  CTcenish  etc, 
ind  often  translucent ;  the  original  was  yellow.  ' 

Ligurii^  was  an  apple-green  sphene;    SpiniJiere  (or  Semeline)  a  greenish;   named  spinthe-^ 


372 


873 


371 


j  \l^ 


Pictite. 


Rothenkopf. 

Schwarzenstein. 

from  its  lustre,  and  semeline  from  semen  lini,  flax-seed,  alluding  to  a  common  form.     Lederiit, 
brown,  opaque,  or  subtransluceut,  of  the  form  in  f.  369. 

2.  Manganesian ;  Ch'eenoviie.     Red  or  rose-colored,  o\\4ng  to  the  presence  of  a  Uttle  manganese. 

3.  In  the  crystals  there  is  a  great  diversity  of  form,  arising  from  an  elongation  or  not  iuto  a 
prism,  aud  from  the  occurrence  of  the  elongation  in  the  direction  of  diflercnt  diameters  of  the 
fundamental  form,  (a)  Long  prismatic  in  the  direction  of  the  prism  /,  f.  367  of  spinthere, 
from  Dauphiny;  short  prismatic,  in  the  same  direction,  f  369,  lederite,  from  northern  New  York; 
(c)  oblong  prismatic  in  the  direction  of  the  edge  2/2,  very  common,  f.  363-365 ;  (d)  in  the  direction 
of  the  edge  -1  /  -1,  f.  368  (from  Naumann) ;  e  in  the  direction  of  the  prism  4-?\  f  371,  pictilc,  and 
f.  373  twin  from  Schwarzenstein ;  (/)  not  elongated,  of  which  f  36G  is  one  example  among  many 
widely  different.  Besides  these  there  are  (g)  hemimx)rphic  forms,  as  in  f.  372,  the  planes  of  the 
opposite  extremities  of  the  crystal  being  unlike. 

Analvses:  1,  Klaproth  (Beitr.,  i.  245);  2,  3.  Resales  and  Brooks  (Pogg.,  Ixii.  25o);  4,  Fuchs, 
(Ann.  Ch.  Pharm.,  xlvi.  319);  5.  H.  Rose  (Pogg.,  Ixii.  253);  6,  Marignac  (Ann.  Ch.  Phya.,  UL 
xiv.  47);  7,  Delesse  (Ann.  d.  Mines,  IV.  vi.  325);  8,  T.  S.  Hunt  (Am.  J.  ScL,  II.  xv.  442);  9, 
Arppe  (Anal  Finske  Mm.,  34) : 

Ca 

33      =101  Klaproth. 

25-00,  Fe  3-93=  102-12  Brooks. 

22-25,  Fe  5-06  =  90  43  Resales. 

24-18  =  99  91  Fuchs;  G  =3-44. 

26  61,  Fe  0-96  =  101-44  Rose;  G.=3-535. 

27-65,  Fe  0-76,  Mn  0-70=100  Marignac. 

24-3,  Mn  36=  100-3  Delesse. 

28-31,  ign.  0-40=100-54  Hunt;  G.  =  3-5. 

21-76,  Fe  0-75,  Mg  0-08,i^l  1-1)5,  ign.  0-38  =  98-62  A. 

Pyr.,  etc. — B.B.  some  varieties  change  color,  becoming  yellow,  and  fuse  at  3  with  intu- 
mescence, to  a  yellow,  brown,  or  black  glass.  With  borax  they  afford  a  clear  yoUowiah- 
green  glass.  Imperfectly  soluble  in  heated  muriatic  acid ;  and  if  the  solution  be  coucontrated 
along  with  tin,  it  becomes  of  a  fine  violet  color.  With  salt  of  phosphorus  in  R.F.  gives  a  violot 
bead ;  varieties  containing  much  iron  require  to  be  treated  with  the  dux  on  charcoal  with  metal- 
lic tin.    Completely  decomposed  by  sulphuric  and  fluohydric  acids. 

Obs.— Titanite  occurs  in  imbedded  crystals,  in  granite,  gneiss,  mica  schist,  syenite,  chlonto 
schist,  and  granular  Hmestone ;  also  in  beds  of  iron  ore.  and  volcanic  rocks,  .ind  often  associated 
with  pyroxene,  hornblende,  chlorite,  scapolite,  zircon,  etc.     Found    in   complicated   coropounc 

25 


Si 

Ti 

1. 

Passau,  bn. 

35 

33 

2. 

(( 

30-63 

42-56 

3. 

Arendal,  hn. 

31-20 

40-92 

4. 

Schwarzenstein,  yw. 

32-52 

43-21 

5. 

Zillerthal,  ywh.  gn. 

32-29 

41-58 

6. 

Piedmont,  Greenovite 

32-26 

38-57 

7. 

1.                               u 

30-4 

42-0 

8. 

Grenville,  Lederite 

31-83 

4000 

9. 

Frugard,  Finl.,  bn. 

31-03 

43-67 
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crystals  of  a  pale  green  color  and  transparent,  in  the  Grisons,  Switzerland,  associated  with 
feldspar  and  chlorite ;  in  mica  slate  at  St.  Gothard ;  also  at  Mont  Blanc,  and  elsewhere,  in  the 
Alps ;  on  crystals  of  calcite  at  Chalanches  and  Maromme,  in  Dauphiny  (the  spinthere  H.) ;  in  small 
reddish  crystals  in  the  protogine  of  Pormenaz  and  Chamouni  (pictite  Saus.) ;  in  large,  broad,  yel- 
lowish or  reddish-green  crystals,  with  colorless  apatite,  in  a  talcose  schist  at  Ala,  Piedmont 
(liguriie)  ;  in  pale  yellowish-green  transparent  or  translucent  crystals,  laceolate  in  form,  lining 
fissures  in  titanic  iron  at  Arendal,  in  Nor^^'ay  {aspidelile  Weibye) ;  at  Achmatovsk,  Urals  ;  at  St. 
Marcel,  in  Piedmont,  with  manganesian  epidote  and  romeine  {(jrtenovite  Duf.,  anal.  6,  7)  ;  at  VaL 
Maggia,  Piedmont ;  at  Schwarzenstein,  Tyrol ;  at  Pelberthal  in  Pinzgau ;  at  Prngard,  in  Finland, 
of  a  brownish-black  color  (anal.  9).  Small  crystals  occur  in  syenite  at  Strontian  in  Argyleshire, 
near  Criffel  in  GaUoway;  at  Craig  CaiUeach  in  Perthshire;  in  Inverness;  near  Tavistock:  near  i 
Tremadoc,  in  North  Wales,  with  brookite ;  at  Crow  Hill,  near  Newry,  Ireland. 

Occasionally  it  is  found  among  volcanic  rocks,  as  at  Lake  Laach  (semeline  of  F.  de  Bellevue),  ^ 
and  at  Andcrnach  on  the  Rhine. 

Occurs  in  Canada  at  Grenville,  Elmsley,  Burgess,  and  Grand  Calumet  Island,  in  amber-colored 
crystals ;  in  the  trachytes  of  Yamaska,  Shefiford,  and  Brome  Mts.     In  Maine,  in  fine  crystals  i 
at  Sanford,  also  at  Thurston.  In  Mass.,  good  crystals  in  gneiss,  in  the  east  part  of  Lee ;  at  Bolton  i 
with  pyroxene  and  scapolite  in  limestone  ;  at  Pelham.  In  Conn.,  at  Trumbull.  IniV^.  York,  at  Rogers  • 
Rock  on  Lake  George,  abundant  in  small  brown  crystals,  along  with  graphite  and  pyroxene ;  at  t 
Gouverneur,  in  blacic  crystals  in  granular  hmestone  with  scapohte :  in  Diana  near  Natural  Bridge,  j 
Lewis  Co.,  in  dark  brown  crystals,  among  which  is  the  variety  lederiie  (f  869),  in  which  cleavage  J 
is  distinct  parallel  to  /;  the  crystals  are  sometimes  nearly  three  inches  square ;  at  Rossie,  St. 
Lawrence  Co.,  in  pale  red  and  brown  crystals  with  apatite,  pargasite,  and  feldspar ;  in  Macomb  near  '■ 
Pleasant  Lake ;  in  Orange  Co.,  in  large  crystals  abundant  in  limestone,  near  Duck-cedar  pond,  in 
the  town  of  Monroe  ;  near  Edenville,  in  light  brown  crystals,  sometimes  nearly  two  inches  across, 
in  limestone ;  five  miles  south  of  Warwick,  in  large  grayish-brown  crystals,  with  zircon,  horn- 
blende, and  iron  ore ;  also  in  small  crystals  a  mile  south  of  Amity ;  in  Westchester  Co.,  near 
Peekskill,  in  an  aggregate  of  feldspar,  quartz,  and  hornblende;  also  near  West  Farms,  in  small 
reddish-brown  prisms.     In  N.  Jersey,  at  Franklin,  of  a  honey-yellow  color.     In  Penn.,  Bucks  Co., 
three  miles  west  of  Attleboro',  associated  with  tabular  spar  and  graphite. 

The  crystallization  was  first  clearly  made  out  by  G.  Rose  in  1821.  For  recent  observations 
Bee  R.  &  M.  Min. ;  Descl.  Min. ;  Hessenberg  Min,  Not.,  Nos.  i.  to  vii ;  v.  Rath.,  Pogg.,  cxv. 
466.  Breithaupt  states  that  much  sphene  is  triclinic  (Handb.,  ii.  744,  B.  H.  Ztg.,  xxv.  107).  Fig. 
87()  above  is  ideal,  being  intended  to  exhibit  the  relative  positions  of  the  planes  on  the  fundamental 
prism,  and  the  letters  used  on  the  planes  by  authors,  as  well  as  the  symbols.  Fig.  368  is  from 
Naumann,  drawn  after  his  view  of  the  fundamental  form  ;  and  fig.  373  (from  Hessenberg)  is  simi- 
lar in  this  respect,  but  a  side  view. 

Alt. — Sphene  occurs  of  little  hardness,  dull  in  lustre,  and  hydrated  from  alteration.  Crystals 
of  this  kind,  found  in  a  decomposing  feldspar,  with  zircon  at  Green  River,  Henderson  Co.,  N.  C, 
have  been  named  by  C.  U.  Shepard  (Am.  J.  Sci.,  xxii.  96,  1856)  Xanihiiane.  Color  pale  yellowish- 
white ;  H.=3'5;  G.  =  '2-7  — 3'0,  and  stated  to  contain  12*5  p.  c.  of  water.  Also  occurs  altered  to 
steatite. 

Artif. — Formedin  crystals  by  heating  together  3  Si,  4  Ti,  and  chlorid  of  calcium,  the  composi- 
tion of  them  (I)  Si  30-5,  Ti  41-7,  Ca  27'8  =  100;  and  the  manganesian  (greenovite)  by  adding 
chlorid  of  manganese  (Hautefeuille), 

330.  Grothite  Dana.  (Titanite  P.  Groth,  Jahrb.  Min.,  1866,  44.)  P.  Groth  has  shown  that  the  ti- 
tanite-like  mineral,  from  the  syenite  of  Plauen  Grund  near  Dresden,  differs  in  composition  and  . 
cleavage  from  ordinary  sphene.  The  form  is  monoclinic  in  habit,  being  somewhat  hke  f.  363  and  ' 
367  ;  but  there  is  distinct  cleavage  parallel  to  one  2,  and  httle  distinct  parallel  to  the  other.  The 
angles  are  2  A  2  =  136°;  2  on  l-zi=155°  19'  to  156°  20';  1-i  on  t-i  about  162°.  H.  =  6-5.  G.= 
3'52 — 3'60.  Lustre  vitreous  to  greasy.  Color  clove  to  black ish-bro wn ;  in  thin  splinters  reddish- 
brown  and  translucent.     The  altered  mineral  is  isabella-yellow  to  pale  yellowish-brown. 

Composition  according  to  Groth  fl.  c):  (|)  Si  30-51,  ti  31-16,  Fe  5-83,  ^1,  Y  2-44,  Mn  1-02,  Ca 
31-34=102-30.  It  gives  the  0.  ratio  for  R,  Jj,  ti,  Si,  8-95  :  3  23  :  12-16  :  16-15,  or  for  bases  (ti 
included)  to  silica,  2434  :  16-15  =  3:2.  The  genera,  formula  is  therefore  (fi3,  Ui,  fi)  Si.  The  analy- 
sis corresponds  very  nearly  to  8  Si,  6  ti,  1  Jj,  9  (Ca  Mn).  It  is  therefore  a  titanite  in  which 
one-half  of  the  bases  consists  of  3Ca'^+l  (3Pe,  ^^1).  If  not  a  result  of  alteration,  and  the  char- 
acter of  the  cleavage  is  a  constant  one,  it  should  rank  as  a  distinct  species. 

CA8TELLITE.     Castcllit  Bveith.,  B.  H.  Ztg.,  xxv.  113,  1866.     Monoclinic.     In  very  small  and  ex 
ceedingly  thin  8-sided  tables,  having  for  the  angles  of  the  rhombic  prism  118°  and  62°.    Cleavage 
prismatic?     H.  =  5-5 — 6.     G.  =3'150.     Lustre  vitreous,  somewhat  adamantine.     Color  wine-yel- 
tow  to  wax-yellow;  streak  colorless.     Fragile. 

According  to  Plattner  it  acts  B.B.  like  titanite,  giving  evidence  of  the  presence  of  titanic  acid, 
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lime,  and  silica,  but  with  less  of  the  first  and  more  of  the  last  than  in  sphene.  Occurs  in  tl  • 
iphouolite  of  Holenkluk  Mtu.,  near  Proboscht,  and  in  that  of  SoUodiz— a  rock  containing  also  sani- 
oin,  hornblende,  augite,  ilmenite,  and  apatite. 


374 


114* 


375 


331.   KEILHAOTTE.     KeUhauit  A.   Erdmann,   Ak.    H.   Stockh.,    356,    1844.     Yttrotitaidt 

Scheerer,  Pogg.,  bciii.  459,  1844. 

Monoclinic,  and  near  sphene  in  angles.  C=0  ^^4=l22'',  I h  Iz 
(calc.  from  /A  i-i)  (fig.  374)  ;  7  A  ^-^= 
147°,  6^A2=143°  30',  /a2=153°  30', 
-2  A -1  =  149°,  ^-^  A  2-^=125°,  from  mea- 
surements with  the  common  goniometer 
bv  D.  Forbes;  6>  A  7=114°  26',  and 
O  A  -1=140°  42',  from  calculations  by 
Hansteen  ;  faces  of  the  crystals  rather 
rough.  Twins  very  common :  plane 
of  composition  i-i  (fig.  375).  Cleavage 
quite  distinct,  parallel  to  2. 

H.  =  6-5.  G.=3-519  to  3*72,  D.  Forbes;  3-G9,  Scheerer;  3-716— 3-733, 
Rammelsberg.  Lustre  vitreous  to  resinous.  Brownish-black ;  in  spHn- 
tei-s  brownish-red  and  translucent;  also  dull  brown  and  pale  grayish- 
brown.     Streak-powder  grayish-brown  to  pale  dirty  yellow. 

..  3. 

Oomp. — (R',  R'^,  S)Si,  having,  like  sphene,  titanium  among  the  basic  metals;  but  containing  the 
Besquioxyd  alumina,  and  traces  of  glucina,  and,  besides  lime,  tlie  protoxyds,  yttria,  protoxyd  of  iron, 
etc. 

Analyses : 


W^' 


1,  2,  Erdmann  (L  c);  3, 
Rammelsberg  (Pogg.,  cvi.  29G) : 


3i 

Ti 

XI         Ve          Mn 

^'e 

:6e 

Oa 

1. 

30-00 

29-01 

6-09       6-35         0-07 

0-32 

— 

18-92 

2. 

29-45 

2814 

5-90       6-48         0-86 

0-63 

]8-r.8 

S. 

31-33 

28-04 

8-03  Fe6-87  Mn  0*28 

0-52 

19-50 

4. 

Massive    29*48 

26  67 

5-45       G-75           tr. 



20-29 

5.  Onjst.       28-50     2704     6*24      5-90 


D.  Forbes  (Edinb.  N.  Phil.  J.,  II.,  L  62,  and  iii.) ;  4,  ft, 


9-62  =  100-98  Erdmann. 
9-74  =  99-88  Erdmann. 
4-78  =  99-41  D.  Forbes. 
8-10,  Mg  0-94,  K  0  GO,  ign. 
0-54=98-88  Raram. 

17-15   12-08,    Mg    tr.,    ign.    3-59  = 

100-60  Ramm. 


tr. 


Rammelsberg's  analyses  afford  for  the  oxygen  ratio  between  silica  and  the  other  ingredients, 
anal.  4,  15-72  :  22-94  =  2  :  3,  and  anal.  5,  15-20  :  22-71  =  2  :  8;  conforming  to  the  other  aualysea 
in  the  fundamental  ratio  of  the  species. 

Pyr.,  etc.— B.B.  fuses  with  intumescence  easily  to  a  black  shining  glass.  Yields  an  iron-col- 
ored glass  with  borax,  which  in  the  inner  flame  becomes  blood-red.  Witli  salt  of  pho.sphorus 
gives  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a  violet  bead.  Reaction  of  man- 
ganese with  soda.     Decomposed  by  muriatic  acid. 

Obs.— Occurs  near  Arendal,  Norway;  at  Buoe,  Arkeroe,  Alve,  and  Narrestoe,  in  a  feld* 
spathic  rock,  both  in  crystals  and  massive.  Crystals  weighing  'Ik  lbs.,  and  masses  of  15  to  20  lbs., 
are  mentioned  by  Forbes.  A  dull  brown  massive  kind  from  Alve  gave  G.  =  3-72;  and  a  palo 
grayish-brown  3-G03  ;  a  specimen  from  near  Narrestoe,  G.  =  3-5 19.  The  Alve  kcilhauite  has  two 
cleavages  inclined  to  one  another  138^  (Forbes  &  Dahl,  Nyt.  Mag.  f  Nat,  xiii.).  Also  from 
Snarum.,  Norway. 

Named  after  Prof.  Keilhau  of  Norway. 

332.  TSCHEFFKINITE.    ?  Mineral  de  Coromandel  Beud.,  Tr.,  ii.  652,  1832.     Tsctewkinil 

G.  Rose,  Reis.  Ural,  ii.  1839. 

Massive,  amorphous. 

TI.  =  5— 5-5.  G.=4:-508-4-549,G.  Rose;  4-529G,ir.  Rose;  after  heatinj^, 
m  powder,  4-615  ;  after  fusion,  4-717.  Lustre  vitreous.  Color  velvet-black 
Streak  dark  brown.     Subtranslucent  to  opaque. 
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Comp. — Essentially  (R\  lU,  S)  Si,  for  the  Ural  tseheffkinite,  as  in  keilhauite.  Analyses;  II 
H.  Rose  (Pogg.,  Lxii.  591);  2,  Hermann  (Bull.  Soc.  Nat.  Moscou,  xxxix.  5*1) ;  3,  Beudant(Tr.,  1.  c); 
4,  A.  Damour  (BuU.  G.  Fr.,  xix.  550,  1862): 


Si       Ti 
1.  Ural  (1)21-04  20  lY 


2. 

8.  Africa 
4.       » 


20-68 

19-0 

19-03 


16-07 

8-0 

2086 


Th      U       Fe       Mn 
11-21     0-53 

20-91  2-50       9-17     0-75 

P19-0  Ml-2 

7-96     0-38 


Y  Oe,La,i)i 

4509 

3-45     22-80 

36-0 

38-38 


Mg 
0-22 

0-27 


Oa   K,Na 

3-50  0-12 

3-25 

8-0  

4-40 


=101-88  R. 

0-42  =  100  Herm. 

11-0=102-2  Beud. 

1-30  =  100-30  D. 


ten 
•ill 


Hermann  showed  that  the  mineral  contained  thoria,  and  that  Rose  had  included  it  in  his  titanic 
acid  and  oxyd  of  cerium;  his  0.  ratio  for  R  (including  the  thoria),  Ti,  Si  is  10  44  :  6*38  :  10-92  = 
15  :  9  :  16,  and  hence  for  R  +  K,  Si,  3  :  2,  whence  the  above  formula.  Rose's  analysis  corresponds 
to  the  same  general  formula. 

a.  The  Coromandel  mineral,  referred  here  by  Damour,  affords,  according  to  him,  the  0.  ratio  for 
R  +  li  +  R,  Si=2  :  1 ;  and  for  R,  Jj,  R=2 :  1:2;  whence  the  formula  (|  R^+i  K+|  R/)*  Si^ 
The  alumina  is  left  out  of  consideration  as  an  impurity.  But  including  it,  the  0.  ratio  for  bases 
and  silica  is  20-65  to  10-14,  sustaining  still  better  the  ratio  2  :  1.  Damour  has  made  a  new 
examination  of  the  mineral,  and  directly  ascertained  the  absence  of  thorium  (letter  to  the  author  of 
April  24,  1867);  he  further  observes  that  a  little  Di  and  La  are  probably  present  with  the  Ce. 
Descloizeaux  states  that  the  mineral  is  not  homogeneous,  it  consisting  of  a  brown  material  not 
acting  on  polarized  light,  and  small  colorless  grains  which  are  strongly  doubly  refracting.  The 
mineral  has  H.  =  5*5  — 6;  G-.=4-26;  lustre  vitreous,  inclining  to  resinous ;  color  brownish-black  ; 
subtranslucent. 

Pyr.,  etc. — B.B.  glows,  then  intumesces  strongly,  becomes  brown,  and  fuses  to  a  black  glass 
(xives  with  the  fluxes  reactions  for  iron,  manganese,  and  titanic  acid.  Gelatinizes  with  muriatic 
acid.  The  Coromandel  mineral  in  a  closed  tube  yields  a  little  water.  B.B.  fuses  with  intumes- 
cence to  a  black  scoria,  feebly  magnetic.  With  salt  of  phosphorus  it  gives  in  R.F.  a  pale  brown 
glass,  opaline,  which  becomes  milky  in  the  O.F.  With  borax  it  aflbrds  a  hyacinth-brown  glass, 
transparent  in  the  R.F.  and  pale  brown  and  opaque  in  the  O.F.  Attacked  readily  by  nitric  acid, 
especially  if  heated,  depositing  gelatinous  silica  mixed  with  titanic  acid  and  black  grains  of 
titanic  iron. 

Obs. — From  the  Ilmen  Mountains  in  the  Urals  ;  only  a  few  specimens  have  been  found.  The 
tseheffkinite  in  collections  is  mostly  uralorthite,  which  it  much  resembles.  Also  from  the  coast 
of  Coromandel,  whence  it  was  long  since  brought  by  Leschenault. 

Named  after  the  Russian  general,  Tschevkin. 
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333.  STAUROLITE.  Pierres  de  croix  de  Bobien,  N.  idees  sur  la  format,  d.  Foss.,  109,  1751 
(with  figs.).  Basaltes  crystallisatus  pt.  Cronst.  (the  specimen  a  cross  of  -two  brown  6-sided 
crystals,  worn  as  an  amulet  at  baptisms  in  Basel,  and  called  Lapis  crucifer,  and  Easier  Taufsiem\ 
Min.,  70,  1758.  Schorl  cruciforme  pt.,  Pierres  de  croix,  de  Lisle,  Crist.,  1772,  1783  (with  figs.). 
Staurolite  Delameth.,  Sciagr.,  i.  298,  1792.  Grenatite  (fr.  St.  Gothard),  Saussure,  Voy.  Alpes, 
§  1900,  1796.     Granatite.     Staurohth  Karsi.,  Tab.,  22,  1800.     Staurotide  R,  Tr.,  iii.  1801. 

Orthorhombic.     I A  7=129°  20',  0  A  l-i=lW  46' ;    a:h:  c=l'4:4.0Q 
I  :  2'11233.     Observed  planes  :  0  ;  vertical,  /,  i-i ;  dome,  l-i. 
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ir 


is 


0  A  1-2=124°  46' 
0  A  7=90 

0  A  2-2  =  90 

7Aa=115  17 
0  A  f-2,  comp. -face, =134  21 
0  A  fl  "         =119  23 

/A  /,  meas.,  128  30-129  30 

Cleavage :    i-i  distinct,  but 
interrupted ;    /in    traces 


interrupted  \    1    m    traces 
Twins  cruciform :  1,  composition-face  f-2  (f.  377) ;  2,  composition-face  |-| 
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•.  378).  [Making  |-z  and  f -f  the  planes  l-i  and  1,  on  the groiina  that  twinning 
snaliy  takes  place  parallel  to  the  fundamental  or  diagonal  planes  of  crystals, 
len  1  above  is  ^-|,  and  the  true  i  A  7=109°  14',  whence  a'  \h'  \  c'= 
•4406  :  1  :  14082  (=f  c).]  Crystals  often  with  rough  surfaces.  Massive 
)rms  unobserved. 

H.=7— T'5.  G.=3-4— 3-8.  Subvitreous,  inclining  to  resinous.  Color 
ark  reddish-brow^n  to  brownish-black,  and  yellowish-brown.  Streak  uncol- 
red  to  grayish.  Translucent — nearly  or  quite  opaque.  Fracture  conchoi- 
al.     Optic-axial  plane  i-i ;  bisectrix  positive,  normal  to  O. 

Oomp.,  Var.— 0.  ratio  for  R(-i-lt),  ft,  Si  =  l  :  4-  :  2^;  for  bases  and  silica  2:1;  whence (i  ft" 
•^Xl)*Si''=  (if  3  ft=:|H  +  fMg+JFe)  Silica  28-3,  alumina  51-7,  protoxyd  of  iron  15-8,  magnesia 
5,  water  1'7  =  100.  Excluding  the  water,  the  formula  may  be  (i]e',  2^1)*Si^-l- ^  U^Si,  equivalent 
>  a  2  :  1  silicate  containing  a  little  (Mg,  Fef  Si  (chrysolite);  or  (Fe^,  ^l)^iSiH  V^j(U',  Al)Si,  that 
,  the  same  2  :  1  silicate  with  a  little  gehlenite. 

The  early  analysts  made  the  iron  all  sesquioxyd.  Mitscherlich  has  pronounced  it  (J.  pr,  Ch., 
:xxvi.  1)  all  protoxyd  in  the  staurolite  of  St.  Gothard,  Airolo,  and  Brittany.  Raramelsberg  found 
variety  of  ratios  in  his  analyses  of  the  mineral  from  other  localities,  the  silica  varying  from  27 
»  over  50  per  cent.  But  G.  Lcchartier  has  ascertained  that  staurolite  contains,  uniformly,  some 
ater,  separable  only  at  a  high  heat ;  and  that  the  variations  are  due  to  impurities,  the  powder 
nder  the  microscope  being  distinctly  a  mixture  of  two  or  more  minerals,  and  the  action  of  tlvio- 
ydric  acid  on  some  crystals  making  them  cellular,  or  even  spongy  and  fragile.  After  purifying 
le  staurolite,  the  proportion  of  silica  was  nearly  constant,  and  the  speciftcgravity  was  370  — ;>"76. 
see  below.) 

Var.  1.  Ordinary.  2.  Zinc- Staurolite  (anal.  27) ;  found  at  Canton,  Ga.,  in  slender  crystals,  \  in. 
mg  and  a  line  or  less  thick,  having  a  yellowish-brown  to  cinnamon-brown  color;  G.  =  3-792. 
he  crystals  have  the  planes  I,  0,  i-i.  3.  Manganese- Staurolite,  Nordmarkile  (anal.  28) ;  from 
olomite  in  Nordmark,  Sweden,  of  chocolate-brown  color,  with  II.  =  G-5,  G.  =  :i  54,  and  presenting 
le  usual  crystalline  form.  Its  easy  fusibility  is  reason  for  here  giving  this  variety  the  distinctive 
amo  Nordniarkite. 

Analyses:  1  Klaproth  (Beitr.,  v.  80);  2,  Lohmeyer  (Pogg.,  Ixii.  41!)):  3,  Marignac  (Ann.  Ch. 
hys..  III.  xiv.'  49);  4-7,  Jacobson  (Pogg.,  Ixii.  419) ;  8,  9,  12,  Rammelsberg  (ib.,  cxiii.  599) ;  10,  11, 
Mslicenus  (J.  pr.  Ch.,  xciii.  26i));  13,  14,  Jacobson  (Pogg.,  Ixviii.  414);  15,  Rammelsberg  (1.  c); 
A'auqucliu  (J.  d.  M.,  viii.  354);  17,  18,  Jacobson  (I.  c);  19,  20.  Rammelsberg  (h  c.);  21,  22, 
acobsou  (1.  c):  23-26,  Rammelsberg  (1.  c);  27,  Genth  (Am.  J.  Sci.,  II.  xxiiiL  198);  28,  PaykuU 
Efv.  Ak.  H.  Stockh.,  1866) : 


Si       Si       3Po         Un      Fe      Slj 


1.  St.  Gothard,  red 


2, 
3. 
i. 
5. 
6. 
7. 
8. 
9 
0. 


dark  r. 


trown 


2.  Massachusetts,  hh. 

3.  Airolo,  Hack 
L  " 

5.  " 

6,  Brittany 
7. 

8.  " 

9.  " 

0.  Pitkaranta 

1.  Polevskoi,  Ural 
2. 

3.  Golden  stein,  hn. 


27-00 
27-02 
28-47 
30-31 
30-91 
29-72 
29-13 
29-60 
35-05 
27-95 
27-90 
28-86 
33-45 
32-99 
43-26 
33-00 
3919 
40-35 
50-75 
51-32 
38-68 
38-33 
35-15 


52-25 

49-90 

53-34 

46-80 

48-6S 

54-72 

52-01[ 

48-53 

44-18 

54-26 

54-42 

49-19 

47-23 

47-S<2 

40-45 

44-00 

44-87 

44-22 

34-80 

34-30 

47-43 

45-97 

44-02 


18-50 

20-07 

17-41 

18-08 

15-37  il 

15-69 

17-5«] 

4-25  M 

5-21  " 

4-58 

4-90 

3-20  M 
16-51 
1 6-65 

2-40 
13  00 
15-09 
15-77 

2-86 

M 

15-06 
14-60 

:-88M 


0-25 

0-28 
0-31 

1-19 


(-96 
tr. 


1-28 


U-50 

11-48 

9-91 

9-96 

13-32 


10-92 

1-iiO 

0-17 
0-10 
tr. 
0-42 


0-72 
2-16 
1-33 
1-85 
1-28 
3-12 
2-86 
2-80 
2-97 
2-24 
1-99 
1-66 
2-09 


0-76 
0-95 


1045 
11-01 


1-41   12-16 


1-80 
2-32 
2-44 
2  47 
3-06 


ign. 

=98-00  Klaproth. 

=  97 -33  Lohmeyer. 

=100-25  Marignac. 

,  Ca  0-13  =  97-48  Jacobson 

=99-48  Jacobson. 

=  1 0 1  -98  Jacobson. 

=l(i0  .lacobson. 

98-72  Ramm. 
99-73  Ramm. 

=99-50  Wislicenus. 

=  100- 15  Wislicenus. 

0-43  =  98  52  Ramm. 

=99-18  Jacobson. 

=  99  22  Jacobson. 

0-45  =  99-57  Ramm. 

Ca  3 -84  = '.•4  84  Vauq. 
99-<')4  Jai-obson. 
=  10<»-44  Jacobson. 
zlOriO  Ramm. 
=  9996  Ramm. 
=  1(1301  Jacobson. 
=  101  37  Jacobson. 
97-1  5  Ramm. 


0-38: 
0-59: 


1-27  =  ! 
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24.  Francouia,  &n. 

25.  Litchfield,  Ct,  bk. 

26.  Lisbon,  N.  H. 
2t.  Canton,  Ga. 
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Si         Xl 

35-36  48-67 

36-92  42-92 

49-10  37-70 

(f)  28-82  49-21 


3Pe 

2-27 
1-85 

9-51 


Mn 

tr. 
0-70 

tr. 
015 


JFe 
1305 
12-80 
10-69 


Mg 
2-19 
2-93 
1-64 
3-22 


28.  Nordmark,  Sweden     36-06  35-18  13-73Stll-61 


ign. 

0-27=101-80  RamiQ. 
1-00=98-82  Ramni. 
0-68  =  9j-81  Ramm. 
1-47,  Zn  7-13,  Ti  0-84,  On,  H 
^r.  =  100-35  Gent 
2-51=99-08  PajkuU. 


in  No.  2,  G.=3-737-3-744;  4-7,  G.=3-797  in  pieces,  3-744  in  powder;  12,  G.  =  3-772;  1^ 
14,  G.  =  3-66— 3-73;  17,  18,  G.  =  3-528;  20,  G.=3-265  ;  21,  22,  G.=3-549,  3-588;  23,  G.  =  3-66 
24,  G.=3-764;  25,  G.  =  3-622;  26,  G.=3-413;  27,  zinc-staurolite,  G.  =  3-792. 

Lechartier  obtained  (Bull.  Soc.  Ch.,  IL  iii.  375)  the  following  results  after  purification  : 


1,  2.  St. 

Gothard 

Silica 
Ign. 
Sp.  Gr. 

28-21 
1-60 
3-75 

28-48 
1-50 
3-74 

3,  4.  Brittany. 

28-16         28-98 

1-55  1-43 

3-75  3-70 


5.  Quimper. 
29-15 
1-49 
3-76 


6.  Bolivia. 
29-07 
1-30 


113; 


Before  purification  the  silica  obtained  by  him  was  for  2,  36-30;  3,  46-21—54-15;  4,  49-39;  I 
41*36  p.  c.  Nos.  3,  4,  5,  6  were  large  opaque  crystals.  He  observes  that  all  staurolito  coutaini 
titanic  acid,  and  that  some  magnesia  is  present. 

Pyr.,  etc. — B.B.  infusible,  excepting  the  manganesian  variety  (anal.  28),  which  fuses  easily  to 
black  magnetic  glass.     AVith  the  tiuxes  gives  reactions  for  iron,  and  sometimes  for  manganese- 
Imperfectly  decomposed  by  sulphuric  acid. 

Obs. — Usually  found  in  mica  schist,  argillaceous  schist,  and  gneiss ;  often  associated  wit) 
garnet,  cyanite,  and  tourmaline. 

Occurs  with  cyanite  in  paragonile  schist,  at  Mt.  Campioue,  Switzerland,  in  polished,  browii,  trans 
lucent  crystals ;  at  the  Grciuer  mountain,  Tyrol,  in  simple  crystals  associated  with  cyanite,  au{ 
sometimes  appearing  as  a  continuation  of  its  crystals,  parallel  with  them;  near  Lake  Como ;  ii 
the  Tyrol ;  at  Goldenstein  in  Moravia,  brown  and  translucent;  in  large  twin  crystals  in  Brittany 
at  TorndufF  and  near  Killiney  in  Ireland;  at  Oporto,  St.  Jago  de  Compostella,  and  at  otheij 
localities  mentioned  above. 

Abundant  throughout  the  mica   slate   of  New  England.     In  Ilaine,  at  Windham,  near  th( 
bridge,  the  mica  slate  is  filled  with  large  crystals ;  also  at  Mt.  Abraham,  Hartwell,  and  Win 
throp.     In  K  Ilamp.,  brown  and  large  cryst.  at  Franconia ;  at  Lisbon,  abundant  in  mica  slate ; 
on  the  shores  of  Mink  Pond,  loose  in  the  soil;  at  Grantham,  2  m.  from  Meriden,  of  a  gray  color 
In  Vermont,  at  Cabot.    In  Mass.,  at  Chesterfield,  in  fine  crystals.   la  Conn.,  at  Bolton,  Vernon,  Litch- 
field, Stafford,  and  Tolland.    In  Keiv  Fork,  small  crystals  at  the  Foss  ore 
bed  in  Dover,  Duchess  Co. ;  also  three  and  a  half  miles  from  New^ 
York  city,  on  the  Hudson.     In  Fenn.,  reddish-brown  cryst.  abundant 
on  the  Wissahiccon,  8  m.  from  Philadelphia.     In  Georgia,  at  the  lead' 
mine.  Canton,  in  quartzose  mica  schist,  the  gangue  of  the  lead  ore.     i 
Dr.  G.  T.  Jackson  has  described  a  variety  of  staurolite  in  tcsselated! 
crystals  like  chiastohte,  from  Charlestown,  N.  H.,  as  represented  ij?i| 
the  accompanying  figure.     He  states  that  the  staurohto  macles  pass*; 
by  insensible  shades  into  andalusite  macles,  where  the  mica  slatoij 
passes  into  argillaceous  slate. 

Named  from  aTavpos,  a  cross,    Haiiy's  change  of  siauroUk  to  siaurotide  was  neither  necessary 
nor  reasonable. 
Alt. — Occurs  altered  to  steatite. 

334.  SCHORLOMITE,   Shepard,  Am.  J.  Sci.,  IL  ii.  251,  1846.  Ferrotitanite  WJiiiney.J.  Nat.i 
Hist.,  Boston,  vi.  46,  1849.    ?  Iwaarit  Kutorga,  1851,  N.  Nord.,  Yerz.  FinL  Min.  1852. 
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Massive,  without  cleavage. 

H.  =  7-7-5.  G.=3-862,  Shepard;  3-807,  Whitney;  3-783,  in  coarse 
powder,  Kammelsberg  ;  3-745,  fr.  Kaiserstuhl,  Claus.  Color  black,  some- 
times tarnished  blue,  and  with  pavonine  tints ;  streak  grayish-black.  Lus- 
tre vitreous.     Fracture  conchoidal. 

Oomp. — 0.  ratio  for  fl+JS+R  (bases),  and  silica=2  :  1  nearly,  and  for  R,  R,  S=4  :  4  :  3; 
lehenco  (i\  Ca'-t-  ^  Pe-h/i  Ti'i;)*  Si^,  and  approaching  closely  the  Coromandel  tscheflfkinite,  but 
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wntaining  no  cerium,  and  sesquioxyd  of  iron  in  place  of  alumina.     Whitney  deduced  (''a'  5i-H 
Pe  Si-I-Ca  Ti'rrSilica  24*9,  oxyd  of  iron,  21-9,  lime  an-Y,  titanic  acid  22*5=  lOo.    In  Ranmielsbcrg'i 
lecond  analysis,  the  silica  was  determined  only  by  the  loss,  and  in  two  of  the  other  analyses  there 
yas  titanic  acid  remaining  with  the  silica, 
^iialyses:  1,  2,  Whitney  (1.  c);  3,  4,  Rammelsberg  (Pogg.,  Ixxvii.  Ixxxv.,  and  Min.  Ch.,  886, 
ienfenner  analysis  revised);  6,  Crossley  (This  Min.,  3d  edit.,  092);  G,  Glaus  (Ann.  Ch.  I'hana..  cxxix. 
^J13): 

3Pe        Mg       Ca 

li  1.  Arkansas         25-66     22-10     21-58 

21-90 
25-3G* 
20-11 
22-00 
18-08 


tO( 


Kaiserstuhl 


Si 
25-66 
27-89"* 
26-09 
[26-24] 
2f)-36'* 
29-55 


Ti 

22- 10 
20-43 
17-36 
21-34 
21-56 
21-18 


1-55 
l-3« 
1-25 
1-22 
With  some  titanic  acid 


29-78=99-12  Whitney. 
30-05  =  100-27  Whitney. 
31-12  =  101-4S  Ramm. 
29-38,  Fe  1-57  =  100  Ramm. 
30-72,  Mn  /r.  =  l01-8'J  Crossley. 
251 3,  K,  Na  4-22=9y38  Claus. 


Shepard  made  it  a  hy« 


The  mineral  was  first  correctly  described  and  analyzed  by  Whitney, 
drous  silicate  of  sesquioxyd  of  iron,  yttria,  and  perliaps  thoria. 
Pyr.,  etc. — B.B.  fuses  quietly  at  3  to  a  black  glass.   Reactions  for  iron  with  the  fluxes.   Fused 
taiii|writh  salt  of  phosphorus  on  charcoal,  with  tin,  in  the  inner  flame,  gives  a  violet  bead.    Gelatiuizoa 
with  muriatic  acid,  the  solution  becoming  violet  when  boiled  with  mctaUic  tin. 

Obs. — In  small  masses  with  elasolite  and  brookite  in  tlie  Ozark  Mts.,  Magnet  Cove,  Arkansas. 
mselThe  dodecahedral  crystals  reported  by  Shepard  are  black  garnets,  which  occur  with  it.     Found 
also  in  the  Kaiserstuhl,  in  the  vicinity  of  Oberschaff  hauseu,  in  phonoUte. 
Named  from  a  resemblance  to  schorl  (black  tourmaline). 

IvAARiTE.  As  described  by  Nordenskiold  (Beskr.  Finl.  Min.,  1855,  101),  it  has  the  characters 

•aiiJof  schorlomite,  and  like  it  is  found  with  elteolite.     It  occurs,  he  states,  both  massive  and  in 

aw  garnet-hke  crystals,  is  lustrous  black  and  opaque,  with  the  lustre  adamantine ;  has  ll.  =  6-n,  and 

iiG-.  =  3-G7  — 3-G9.    The  mineral  is  stated  to  consist  of  6  Si,  3  Ti,  2  Fe,  6  Ca,  which  corresponds  to 

the  0.  ratio  for  bases  and  silica  3  :  2,  instead  of  2  :  1,  the  schorlomite  ratio.     B.B.  fuses  to  a  black 

glass.     From  Ivaara,  Finland. 


*e|335.  SAPPHIRINE.  Sapphurin  (fr.  Greenland)  GiesecJce,  Stromeyer's  Unters.,  i.  391. 
Sapphirin  pt.  [rest  blue  Spinel]  Ilausm.,  Ilandb.,  427,  1847. 


Sapphi- 


rine. 


Orthoi-hombic  ?     In  disseminated  grains,  or  aggregations  of  grains. 
H.=7— 8.     G.=342— 348;  3473,  Damoui\     Lustre  vitreous.     Color 
pale  blue  or  green.     Translucent.     Optically  biaxial ;  and  dichroic. 

Comp.— 0.  ratio  for  E,  K,  Si=l  :  4  :  1 ;  for  bases  and  silica=5  :  1  ;  constituents,  3M.g  +  4  Al 
4-  USi  =  Silica  14-5,  alumina  66-2,  magnesia  1 9-3  =  100.  The  biaxial  polarization  shows  that  it  is 
not  Impure  corundum  or  spinel.  Perhaps  (i  %••+  .V  '^\T  Si'+  G  i^l,  or  a  staurolite  with  corundum 
as  an  accessory.  Possibly  a  5  :  1  subsilicato.  Analyses:  1  Stromeyer  (Unters.,  I  391);  2,  3,  l)ar 
mour  (Bull.  G.  Soc,  II.  vi.  317,  1849): 


1. 
2. 
3. 


Si             ^1  Mg  Ca  Fo 

14-51  63-11  16-85  0-38  3-92,  Mn  0-53,  ign.  0-49=99-78  Stromeyer. 

14-88  63-31  1906  209  =  99-34  Damour. 

14-84  63-20  19-50  1-90  =  99-44  Damour. 


Pyr.,  etc. — B.B.  alone  and  with  borax  infusible,  unaltered. 

Obs.— Associated  with  mica  and  anthophylhte  at  Fiskenaes  in  Greenland. 

The  name  alludes  to  the  sapphire  color. 


APPENDIX  TO  ANHYDROUS  SILICATES. 

136.  EULYTITE.  Arsenik-Wismuth  Wern.,  Breiih.,  Lctzt.  Min.  Syst,  23,  62,  nofTra.  Min.,  IV. 
a,  65,  1817.  Wismutblende,  Eulytin,  Brciih.,  Pogg.,  ix.  275, 1827  ;  Uandb.,  303.  Wismutische. 
Blende-Erz  Brdih.,  Uib.,  66,  1830,  Char.,  239,  1832.  Kieselwismuth  Kersten,  Pogg.,  ixvu.  81, 
183?.     Silicate  of  Bismuth. 


392  OXYGEN   COMPOUNDS. 

Isometric :  tetrahedral.     Usually  in  minute  crystals,  and  edges  ofteui 
rounded,  figs.  34,  35.     Observed  planes :  1,  0^  2-2.     Cleavage  :  dodecahe 
dral,  very  imperfect.     Twins  :  plane  of  composition  parallel  to  a  dodeca 
hedral  face.     Crystals  often  in  groups.     Sometimes  globular,  and  columnar^ 
lamellar,  or  granular. 

H.=:4'5.     G.  =  5*912— 6-006.     Lustre  resinous  or  adamantine.      Color  tj 
dark  hair-brown,  yellowish-gray,  grayish-white,  and  straw-yellow.     Streak  i 
vello  wish-gray  or  uncolored.     Sub  transparent — opaque.     Fractm-e  uneven, 
llather  brittle. 

Comp. — Probably  JSi*  Si',  with  some  phosphate  and  fluorid  of  iron,  Frankenheim.  Analysis  by  i 
Kersten  (Pogg.,  xxviL  81): 

Si  22-2?        Bi  69-38        f  3-31        Pe  2*40        Stn  OSO      HP,  fl,  and  loss  2-38=100. 

Pyr.,  etc. — In  a  matrass  decrepitates  and  affords  a  trace  of  water.  B.B.  fuses  to  a  dark-yeUow  ' 
mass,  and  gives  out  inodorous  fumes.  Puses  and  froths  on  charcoal,  staining  it  yellowish-brown,  , 
sometimes  with  a  tinge  of  green.  Puses  readily  with  soda  to  a  button,  at  first  greenish-yellow  ' 
and  then  reddish-yellow,  and  finally  affords  metallic  bismuth.  With  salt  of  phosphorus  it  fuses  i 
to  a  yellow  globule,  with  a  silica  skeleton,  which  becomes  colorless  on  cooling. 

Obs. — Pound  with  native  bismuth  near  Schneeberg,  Saxony,  in  quartz,  and  at  Braunsdorf,  near 
Freiberg. 

Named  from  cvXvtos,  easily  dissolved,  or  fusible. 

837.  ATELESTITE.    Breiih.,  Char.,  306,  1832. 

Occurs  in  small  monoclinic  crystals,  at  Schneeberg,  with  eulytite ;  they  have  a  sulphur-yellow 
color,  adamantine  lustre,  H.  about  5,  and  are  transparent  to  translucent.  Descloizeaux  observes 
that  some  of  the  crystals,  having  the  form  of  a  rhombic  octahedron,  polarize  light  strongly. 

Contains  bismuth,  but  exact  composition  not  ascertained. 

338.  HYPOCHLORITE.    Sogenannter  Griineisenerde  von  Schneeberg,  Hypochlorit,  Schiller,  Schw. 
J.,  IxvL  41,  1832,  Dissert,  de  Perro  ochr.,  etc.,  JencB,  1832. 

Minute  crystalline ;  also  earthy.     H.  =  6.  G.  =  2-9— 3*04.     Lustre  vitreous,  feeble.     Color  green. 
Streak  hght  green.     Brittle ;  fracture  even  to  flat  conchoidal. 
Comp. — Analysis  by  Schiiler  (L  c.) : 

Si  50-24        ^1  14-65        Bi  13-03        Fe  10-54        f  9*62        Mn  tr. 

Perhaps  a  mixture  of  a  silicate  of  bismuth  and  iron,  and  a  phosphate  of  alumina. 

B.B.  grows  dark,  but  infusible  ;  a  yellow  deposit  on  the  coal.     Insoluble  in  acids. 

In  minute  crystals  and  grains,  or  massive  and  earthy,  with  native  bismuth  and  cobalt  ores,  at 
Bchneeberg,  Johanngeorgenstadt,  and  Braunsdorf,  in  Saxony.  Also  reported  from  Ullersreuth, 
Voigtland,  in  a  bed  of  limonite. 

Named  from  vno^Xwpos,  on  account  of  its  green  chlorite-like  color. 

338A.  ISOPYRB.     Turner,  Ed.  New  PhiL  J.,  iiL  263,  1827. 

In  compact  masses,  with  cleavage. 

H.=:6— 6-5.  G.  =  2-9— 3.  Lustre  vitreous.  Streak  light  greenish-gray.  Color  grayish  or 
relvet-black,  occasionally  spotted  red,  like  hehotrope.  Opaque — subtranslucent.  Fracture  flat 
conchoidal.    Brittle.    Acts  sUghtly  on  the  magnetic  needle. 

Comp. — 0.  ratio  for  R,  K,  Si,  1  :  3  :  6,  as  in  labradonte.    Analysis  by  Turner  (L  c) : 

Si  4T-09        ^1  13-91        3Pe  20-01        Ca  15*43        Cu  1-94=98-44. 

Part  of  the  iron  is  supposed  to  be  protoxyd,  judging  from  the  color  of  the  mineraL 
B.B.  fuses  easily  to  a  magnetic  bead,  and  colors  the  flame  green.    A  silica  skeleton  with  salt  of 
phosphorus.     With  the  acids  decomposed  with  difficulty  and  imperfectly. 
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'    From  St.  Just,  near  Penzance,  in  a  quartzose  granite  wna  tourmaUno  aul  .in  ore.  a  piocea  two 
feches  m  diameter.    Also  m  breccia  on  the  Calton  Hill,  Edinburgh,  with  limonite. 


B.    HYDROUS  SILICATES. 

Arrangement  of  the  Species. 

I.  The  General  Section  of  Hydrous  Silicates.  Includes  all  Hydrous 
Silicates,  excepting  the  Zeolites  and  the  Margarophyllites. 

1.  Bisilicates. 

2.  Unisilicates. 

3.  Subsilicates. 

II.  Zeolite  Section.  Feldspar-like  in  constituents  and  oxygen  ratio; 
the  bases  being  alumina,  and  the  alkalies  and  alkaline  earths  (K,  Na.  Oa, 
Ba,  Sr),  to  the  almost  total  exclusion  of  magnesia  and  iron  ;  and  the  oxygen 
ratio  between  the  protoxyd  and  sesquioxyd  bases  being  1  :  3. 

III.  Maegarophyllite  Section.  Micaceous  or  thin  foliated  when  crys- 
tallized ;  and  plane  angle  of  base  of  prism  120°. 

On  account  of  the  uncertainties  with  respect  to  the  relations  of  the  water  in  hydrous  sihcates, 
the  basis  for  a  true  classification  of  them  is  to  a  large  extent  wanting.  From  the  dominance 
among  anhydrous  sihcates  of  the  grand  subdivisions  of  Bisilicates,  Unisilicates,  and  Subsilicates, 
the  same  groups  might  be  reasonably  looked  for  among  the  hydrous.  But  the  formulas  of  very 
many  of  the  species  may  be  written  according  to  either  of  these  types,  by  making  more,  or  loss,  or 
none,  of  the  water  basic;  and  consequently  all  attempts  to  define  the  hmits  of  the  groups  must  be 
at  present  unsatisfactory.  Crystallographic  and  other  relations  to  anhydrous  species  give  help, 
but  not  always  sure  guidance. 

The  following  examples  elucidate  some  of  the  reasons  for  referring  species  to  the  section  of 
Bisilicates  rather  than  that  of  Unisilicates,  or  the  reverse : 

Laumontiie  (No.  342,  beyond)  has  a  close  approximation  in  crystalline  form  to  pyroxene,  and 
this  suggests  a  relation  to  the  Bisilicates;  moreover,  its  formula  is  wholly  pyroxene-iiko,  if  the 
water  is  not  basic.  It  is  to  be  uoted  that  part  of  the  water  escapes  on  heating  to  100'  0 
There  is  the  same  relation  in  form  between  pectolite  and  pyroxene,  as  long  since  shown  by 
Frankenhcim ;  and  the  same  formula  also,*  if  the  water,  here  a  more  stable  constituent,  ts 
basic.  Okenite  is  very  near  hornblende,  or  another  anhydrous  bisilicate,  in  its  crystallization;  and 
it  is  also  hke  it  in  formula,  if  half  the  water  is  bacic.  In  each  of  these  ca.ses  crystallography 
appears  to  show  whether  any  of  the  water,  and  how  much,  is  basic.  Again,  dioptase  has  the 
angles  nearly,  and  the  bisilicate  ratio,  of  beryl,  if  the  water  be  7wi  basic. 

Prehnile  has  an  affinity  in  its  crystallization  to  chrysolite;  and,  if  the  water  is  all  basic,  the 
oxygen  ratio  for  the  bases  and  silica  is  1  :  1,  or  that  of  a  Uuisilicate,  as  in  chrysolite.  Calanuuc 
is  approximatelv  isomorphous  with  prehnite,  and,  moreover,  both  are  pyroelcctric ;  and  tlio  oxygen 
ratio  is  1  :  1.  if  the  water  is  not  basic.  Fahluniie,  a  res.ilt  of  the  alteration  of  iolitc,  is  e«iuivalont 
to  iohte  plus  water.  lolite  is  a  t  silicate,  there  being  a  deficiency  of  base  for  a  true  umsihoato; 
but  the  added  water  just  fills  up  the  deficiency,  so  that,  if  the  water  is  basic,  the  species  is  stnctiy 
a  Unisilicate,  the  0.  ratio  for  R,  ft.  Si,  II  being  1  :  :s  :  5  :  1,  or  for  the  bases  R  +  «4-II  and  sihca, 
5  :  5  =  1  :  1.  There  seems  to  be  no  reason  for  questioning  this  basic  relation  of  the  water;  U 
is  probable  that  the  deficiency  of  base  may  lead  to  the  easy  absorption  of  water  so  character i.sUc  of 
lolite.  In  other  alterations  of  iolite  still  more  water  is  taken  up,  so  that  the  0.  ratio  is  1  :  3  :  5  :  2j 
the  compound  is  apparently  the  same,  but  with  twice  the  proportion  of  water,  only  one-half  of  k 
in  this  case  being  basic.  The  same  remarks  are  applicable  to  margarodito  and  other  liyclrouf 
iiieas  in  their  relations  to  muscovite  and  the  anhydrous  micas. 
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ApopJiylUte  crystallizes  in  tetragonal  forms — forms  that  are  common  among  anhydrous  Unis 
oates,  and  are  unknown  among  Bisilicates.     The  species  is  therefore  arranged  beyond  as  a  Vi 
silicate,  but  as  a  representative  of  the  Scapolite  group  of  anhydrous  silicates.    TriiomUe  and  Tlwr 
are  isometric  species,  and  related  to  helvite  and  garnet;  and  they  are  Unisilicates,  hiie  garnet, 
the  water  be  not  basic. 

From  these  examples  it  is  apparent  that  the  facts  give  only  probable  conclusions.     It  is  to 
hoped  that  chemistry  will  soon  furnish  principles  that  are  encumbered  with  less  of  doubt. 

The  group  of  Zeolites  includes  species  that  are  feldspar-like  in  having  among  them  the  oxyg-: 
ratios  for  the  protoxyds,  alumina,  and  silica  1  :  3  :  4,  1  :  3  :  6,  1  :  3  :  8,  1  :  3  :  9,  1  :  3  :  12,  wi 
the  onl3'  difference  that  water  is  present  in  addition.     They  are  therefore  sometimes  spoken  of 
representatives  among  hydrous  silicates  of  tlie  anhydrous  feldspars.     But  this  inference,  thoufi 
apparently  sustained  by  the  oxygen  ratios,  is  far  from  right.    It  assumes  that  the  water  is  not  bass 
If  it  be  basic,  then  the  species  may  be  ordinary  Bisilicates  or  Unisilicates,  quite  remote  from  tlb 
feldspars.   Looking  to  the  crystallization,  it  is  found  that  there  is,  in  fact,  nothing  whatever  to  sui 
tain  the  relation  to  the  feldspars.   The  species  of  the  Feldspar  group  are  almost  identical  in  angW 
and  physical  characters ;  while  the  zeolites  are  exceedingly  diverse  in  both  respects,  and  none  ha^ 
the  feldspar  form  or  angles.   Nearly  all  the  systems  of  crystallization  are  represented  among  ther 
and  with  a  very  wide  range  in  angles.     The  feldspars  have  the  prismatic  angle  near  120'  ;  w4iii 
the  zeolites  that  approach  the  feldspars  most  nearly — that  is,  the  Siilhite  group,  in  which  the  ox\ 
gen  ratio  is  1  :  3  :  12,  and  the  crystallization  is  in  part  oblique — have  the  prismatic  angle  near  9() 
in  one  species,  and  from  130°  to  136°  in  others.     The  hexagonal  species,  chabazite,  levynite,  an 
gmelinite,  usually  made  a  subgroup  among  the  zeolites,  have  wadely  diflerent  rhombohedral  angles 

While,  then,  there  is  seeming  unity  in  the  group  of  zeolites,  there  is  actually  the  widest  divet 
sity ;  and,  wheii  fully  understood,  they  will  probably  have  their  places  among  the  Unisihcates  am 
Bisilicates  of  the  first  section.  Analcite,  which  is  included  among  the  zeohtes,  is  related  in  forr 
to  the  feldspars,  and  in  both  form  and  formula  (the  water  being  excluded)  to  the  anhydrous  sil; 
cate,  leucite. 

The  Margarophyllites  appear  to  constitute  a  strictly  natural  group,  although  under  a  very  var 
ous  chemical  constitution.  They  are  foliated  in  structure  like  the  micas,  and,  like  them,  ha-? 
the  plane  angle  of  the  base  of  the  prism  120°,  the  crystallization  being  either  hexagonal  or  pri: 
matic,  with  the  angles  of  base  120"  and  60°.  They  include  talc  and  pyrophyllite,  margarodite  an 
other  hj'drous  micas,  chlorite,  margarite,  etc.;  with  also  kaolinite  and  serpentine,  which  hav 
the  same  crystallization ;  and  to  these  are  added  some  species  not  yet  known  in  the  crystallize 
state,  which  appear  to  be  chemicaUy  allied  to  the  margarophyllites.  The  true  margarophyllite 
are  below  5  in  hardness ;  greasy  to  the  feel,  at  least  when  finely  powdered ;  and  not  sparry  i 
appearance  when  massive,  unless  through  pseudomorphism,  in  which  case  this  sparry  characte 
is  that  of  the  original  mineral  altered  to  make  them. 
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ARRANGEMENT  OF  THE  SPECIES. 

The  oxygen  ratios  of  the  species  are  given  after  the  tables  of  formulas ;  the  1st  column,  ths.i 
0.  ratio  for  R,  K,  Si,  H;  2d  column  for  R+S  (or  bases),  Si,  H.     After  the  IJ  in  the  latte- 
column,  a  fraction  is  added,  giving  the  proportion  of  the  water  that  is  required  to  be  added  to  tht  t 
bases  to  make  the  ratio  that  of  the  formula.   In  pectolite,  for  example,  all  the  water  is  to  be  adde</q 
to  the  bases ;  this  making  the  ratio  of  bases  to  silica  5  +  1:12=1:2. 

1.  BISILICATES.  I 

I  PECTOLITE  OR  PYROXENOID  GROUP.   MonocKnic,  and  isomorphous  with  the  Amphi 
bole  group  (p.  201). 

339.  Pectolite  (f  (Oa,Na)+ifi)Si  Sie|e2|(iH2+K5fa2,€a)) 

340.  XONALTITB  CaSi+ifl:  6ie|ie4ea+iaq 


IS  to  I 


nof 


OtDtl 

tosn 
angl( 


341.  Okenitb 

342.  GYROLnB 

343.  Laumontitb 
343A.  Leonhardite 
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(|Ca  +  iH)gi  +  fi 
(iCa'  +  i^l)Si='+3£[ 
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DIOPTASE  (OR  BERYLLOID)  GROUP.    Hexagonal. 
344.  Catapleiitb  (i(Na,Ca)'  +  fZr)gi-+lilE 


345.  DiOPTASB 

346.  Chrysocolla 

347.  Alipite 

348.  CONARITB 


wiitiL  PICROSMINE  GROUP. 

349.  PiCROSMmE 

350.  Spadaite 


OuSi+a 
CuSi+2II 

(MNi,Mg)+ifl)Si 


MgSi  +  ^a 


SiO|lV|(iII,-}-i€a)4-iaq 
6iO|0,|(iHa  +  J€a)  +  aq 
6ie|e3|(i€a-|-f /?A1)-Haq 


Si  0|0,ll(KNa„ea)  + 1  yZr)  +  aq 

6ieie,|eu 

Sie|eaB€u  +  2aq 
6i6|ie.|(iIIa+|(Ni,Mg)) 


SieaOallMg-hi  aq 
6iOie,||(UIu  +  e^g)  +  iaq 


Appendix.— Z0I—Z6Q,  Ptrallolite,  Picropiiyll,  Traversellitk,  Pitkarandite,  Strakonit* 
irJziTE,  Monradite;  357,  Neolite,  9  Mg-,.^1,  9  iSi,  4^  11;  358,  Paligorskite,  G  Mg,  5  1-^1,  24  Si,  18 
"fl;  359,  Xylotile,  Mg,  Fe,  3E?e,  Si;  3G0,  Anthosiderite,  Pe,  Si,  U. 


Tat 

pris 

R 

fi  Si 

S 

ilfi   Si 

S 

]& 

n 

Si 
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ftH  Si 
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Pectolite 

5 

12 

1 

5     12 

l(i) 

Catapleiito 

1 

2 

6 

2 

1     2 

J 

Ml 

Xonaltite 

4 

8 

1 
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Dioptase 

1 

2 

1 
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1 
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Okenite 

1 

4 

2 

1       4 
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Clirysocolla 

1 

2 

2 
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2 

lite 

Laumontite 

1 

3     8 

4 

1       2 

1 

Picrosmino 

1 

2 

i 

1     2 

i 

ji 

Ijeonhardite 

(?) 

Spadaite 

5 

12 

4 

5  12 

4(i) 

cte 

II.  UNISILICATES. 

L  CALAJ^flNE    (OR    CHRYSOLITHOID)    GROUP.     Orthorhombic.     Approximately  isomoi> 


tei 


phous  with  chrysolite. 

361.    CALAJnNE 
862.   ViLLAESITB 

363.  Prehxite 

364.  Chlorastrolitb 


2a'Si+fl:  6i||e,|{Zna  +  aq 

(Mg,  Fe)^  Si  +  i  ft  SiIie,|(Mg,  Fe),  +  i  aq 

(iIP  +  tCa'  +  jXl)'Si»  Silie.IKilta  +  ^ea+gMl), 

(i(6a,  Na)'  +  5  (^l,3Pe))^ Si'+2  fi  Sije^Ki  (Na„  6a)  +  J^(Al,Fo)), 


iL  THORITE  (OR  HELYITOID)  GROUP.    Isometric. 

365.  Tritomitb  Si,  Ce,  La,  l)i,  ft,  eta 

366.  Thorite  ThSi+liU 

367.  Ceritb  (Ce,  La,  t)if  Si+fi 

368.  Erdmannitb 

[XL  PYROSMALITE  GROUP.    Hexagonal 

369.  Pyrosmalitk  (i  Il+H^e.  Mn.FeCl))'Si 


Si|04|  Tha  +  Uaq 

6i|e4|I(€e,ta,Bi),-|-aq 


Si|(e,  cio«IU  n, -h  i(F.\  Mii)>, 
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IV.  APOPHYLLITE  GKOUP.    Tetragonal,  with  perfect  basal  cleavage. 

870.  APOPHYLLITE  (H,Ca,K)'^Si  +  HSi  Si|04iaH2+i(K2,€a))2  4-H2Siej 

1 

v.  GISMONDITE  GEOUP.     Tetragonal  and  hemihedral,  or  orthorhombic ;  lateral  cleavage^ 

'n  short  and  small  crystals. 


371.  Edingtokite 

372.  GiSMONDITB 


(tCa  +  ^K)+^2igi,4ia 


VI.  CARPHOLITE  GROUP. 

373.  Carpholitb  (Xl,  Mn,  5^6^81'+ 3  fi[ 


Sii|e4i(fHa+fBa)a+|aq 


6i|e4l/?(Al,Mn,Fe)2+aq 


ii  B  Si  fi  fiij  Si  fi: 

Calamine  1  1  -^  1  1  -J- 

ViUarsite  1  1  i  1  1  i 

Prehnite  2  3     6  1  5  6  1  (j) 

?  ChlorastroUte  12     3  1  1  1  i 

Thorite  1  If  1  1  f 

?Cerito  1  1  i  1  1  i 


Pyrosmalite 
Apophyllite 
?  Edingtouite 
Gismondite 
Carpholite 


R   B  Si  fl 

2  8  1 

1  4  2 

14    7  4 

1     3     4i  4i 

1     1  i 


Rfi  Si  £[ 

2  3  10) 

5  1  4  ik) 

4  4i  4i 

1  1  i 


374.  Allophanb 

375.  Collyrite 

376.  schrotterite 


III.    SUBSILICATES. 

3tlSi+6H(or5H) 

^PSi+9H 

^«Si^+30B[ 


/?Al30II0,llSi+waq 

=  1  Allophane+1  Gibbsite 

= 3  Allophane + 5  Gibbsite 


The  0.  ratio  for  S,  Si,  fl  in  Allophane  is  3  :  2  :  6 ;  in  Collyrite  6  :  2  :  9 ;  in  Schrotterite  4:1:5. 
The  species  Euclase  (p.  379)  and  Datolite  (p.  380)  are  true  hydrous  Subsilicates.  The  reason  for 
placing  them  with  the  anhydrous  species  is  stated  on  page  204. 

I.  BISILICATES. 

339.  PECTOLITE.  Pektolith  v.  KoMl,  Kastner's  Arch.,  xiii.  385,  1828,  xiv.  341.  Photolithi 
Breiih.,  Char.,  131,  1832.  Wollastonite,  Stellite,  Thomson,  Min.,  i.  130,  313.  Eatholite  sotyuxa 
collectors.     Osmehth  Breiih.,  Pogg.,  ix.  133,  1827. 

Monoclinic,  isomorphous  with  wollastonite.  Observed  planes  :  0  ;  ver- 
tical, i-i,  i-^,  i-l,  i-l ;  hemidomes,  l-^,  -6-i ;  hemioctahedj-al,  -2.  Angles 
measured  by  Greg : 


380 


i-i  A  1-^=95°  23' 
^-^'jbaek,  A  l-^=84  37 
^-^A^-|=139  30 


i-i  A  i-\  =125°  65' 
i-i  A  i-l  =102  30 
^'-^  A -2  =132  54: 


Twins :  com- 
In  close  aggregations  of  aciculai 


Eatho. 


Cleavage :  i-i   (ortliod.)    perfect. 

position-face  i-i. 

crystals.     Fibrous  massive,  radiated  to  stellate. 

H.  =  5.  G.=2-68— 2-78.  Lustre  of  the  surface 
of  fracture  silky  or  subvitreous.  Color  whitish  or 
grayish.    Subtranslucent  to  opaque.    Tough.    Foi 
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Bergen  mineral  optic-axial  plane  parallel  to  ortliodi agonal,  and  very  nearly 
Qormal  to  i-i ;  acute  bisectrix  positive,  parallel  to  orthodiagonal,  and  obtuso 


bisectrix  nearly  normal  to  cleavage-plane  or  i-i  ;  axial  an'de  in  o 
^leavage  plates,  143°  — 145°  ;  Descl. 


11,  through 


Var.— Almost  always  columnar  or  fibrous,  and  divergent,  the  fibres  often  2  or  3  inches  lonfj, 
md  sometimes,  as  in  Ayrshire,  Scotland,  a  yard.  Resembles  in  aspect  fibrous  varieties  of  nntro^ 
ite,  okenite,  thomsonite,  tremolite,  and  wollastonite.  Osiuelite,  I'rom  Nioderkirclien,  near  Wolf- 
5teiu,  Bavaria,  is  columnar  and  radiated;  a.  =  2-799  — 2833,  Breith.;  color  grayish- white,  yellow. 
sb,  gray.  .    ..     , 

Comp.— 0.  ratio  for  R,Si,n=5  :  12  :  1;  whence,  if  the  water  is  basic,  (iCa  + i  Na  +  jLtl^S" 
=Sili'ja  54-2,  lime  '.VSS,  soda  9-8,  water  2-7  =  100.  Analyses:  1.  v.  Kobell  (Kastner's  Arch.  Nftt, 
fiii.  385);   2,  3,  J.  D.  Whitney  (Jour.  Soc.  N.  II.  Bost.,  1849,  p.  36,  and  Am.  J.  Sci.,  II.  vii.  4:54); 

J.  S.  Kendall  (ib.);  5,  G.  J.  Dickinson  (ib ) ;  »>,  J.  D.  Whitney  (Am.  J.  Sci.,  II.  xxix.  205);  7, 
A..  J.  Scott  (Ed.  N.  Phil.  J.,  liii.  277) ;  8,  Heddle  (Phil.  Mag.,  tV.  ix.  248) ;  9,  Thomson  (.\lin.,  L  131) ; 
10,  Walker  (Heddle,  1.  c);  11,  Kennedy  (ib.);  12-10,  lloddlo  (I.e.);  17,  Adams  (Millon,  etc.,  Ann 
1.  Ch.,  1848,  106);  18,  v.  Kobell  (Ber.  Ak.  Muncheu  ISOC,  i.  296,  J.  pr.  Ch.,  xcviL  4'JJj;  19,  Igul- 
Strom  (J.  pr.  Ch.,  Ixxxi.  396) : 


Si        ^1       Ve      ISLs     Ci 


1.  M.  Baldo 

2.  I.  Royale 
3. 

Bergen  Hill 

u  u 


Talisker,  Skye 


51-30 
53-45 
55*66 
54-00 
5500 
(5)  54-62 
52-01 


0-90 

4-94     

1-45 

1-90      

1-10      

Fel-ll" 

1-82 


-     0-39 


8.  "  " 

9.  Kilsyth,  Wollasi. 
10.  Costorphine  Hill 
n.  Castle  Rock,  WolL 

iQ  u  u  a 

13.  Ratho,  fibro2is 

14.  "     crystalline 

15.  Knock dolian  Hill 

16.  Girvan 

17.  Bavaria,  Osmeliie 

18.  •'  " 

19.  Wermland 


53-82 

52-74 

54-00 

51-5 

53-06 

52-53 

52-58 

53-24 

53-48 

52-91 

52-03 

62-24 


2-73 

0-67  l-20'» 

1-0 

0-75      

0-88 

1-46      

TOO      

0-41      

0-86      


1-52 
2-5y 


•37'' 

'75<= 


Na  Iv  It 

8-26  1-57  3-S9  =  99-09  KobelL 

7-37  tr.  2-72  =  99-69  Wliituey. 

7-31      2-72  =  100  Whitney. 

8-S9  tr.  2-9t)  =  99-85  Kendall 

9-72 2-75  =  l((l-10  Dickinson. 

8-96      [2-37]  =  100  Whitney. 

7-67  —  5-06  =  99-80  Scott. 

29-88     9-55      3-76  =  99-74  Heddle. 

9-60     2-00  =  99-42  Thom.son. 

5-55      5-43  =  98 -3^  Walker. 

8-5 5-0=98-0  Kennedy. 

9-98 3-13  =  100-40  Heddle 

9-7o« 304  =  98  99  Heddle. 

9-26      2-80=98-84  Heddle. 

9-57      3-60--9y-63  Heddle. 

9-88      3-20=  l(»r-12  Heddle. 

6-10  279  401  =  99-6:!  Adam. 

8-28"  tr.  2-94,  Mn  I -75=  100-44  K. 

[8-48]  3-70=100  Igclstriim. 


33-77 
31-21 
32-86 
32-10 
32-53 
32-94 
32-85 


31-6S 

30-79 

32-0 

3H-48 

32-79 

3:;-75 

32-22 

34-39 

32-96 

34-47 

33-83 


»  With  some  Mn  0. 


b  The  iron  protoxyd. 


e  With  some  K  0. 


""I    Berzelius  obtained  a  fluorine  reaction  with  the  Monzoni  mineral     The  analysis  by  Adam  (So. 

17)  makes  the  osmelite  identical  with  pectolite.     Riegel  obtained  a  very  different  result  i  Jahrb.  f. 

jpr.  Pharm.,  xiil  1) ;  but  v.  Kobell  has  conlirmed  Adam's  result,  and  shown  that  Riegel  must  have 
If.  mad  in  hand  another  mineral.  ^  ,    .  . 

„t    Pyr.,  etc.— In  the  closed  tube  yields  water.     B.B.  fuses  at  2  to  a  white  enamel     Gelatmizes 

rth  muriatic  acid.  Often  gives  out  light  when  broken  in  the  dark. 
Obs.— Occurs  mostly  in  trap  and  related  rocks,  in  cavities  or  seams  ;  occasionally  m  metamor. 
phic  rocks.  Fouud  in  Scotland  at  Ratho  Quarry,  and  Castle  Rock,  near  Edinburgh  ;  at  Kll^^  t  i. 
Jostorphine  Hill,  Loch  End,  Girvan,  and  KnockdoUan  Hill,  in  Ayrshire ;  and  at  Tahvor,  etc.,  I- ^-.^ '  • 
Also  at  Mt.  Baldo  and  Mt.  Monzoni  in  the  Tyrol,  where  first  obtained;  at  an  iron  mine  m  \\enn- 
and,  associated  with  chlorite  and  calcite.  t  i     t>       it 

Occurs  also  at  Bergen  Hill,  K  J.,  in  large  and  beautiful  radiations;  compact  at  Isle  Royale,  1* 
'Superior.  „      ,      tt^  ,,    .     •» 

Descloizeaux  obtained  from  Bergen  crystals,  i-i  A  l-t=95°  30'  and  84   30  .     Wollastonito  girer 
Ui  A  1-1=95°  23',  i-i  A  -5-z=159°  32',  »-t  A  t.^-=140°  5',  t-t  A  -2=93'  52  . 

340.  XONALTITE.     Xonaltit  Rammdsherg,  ZS.  G.,  xviil  33,  1866. 

Massive.    Very  hard.     G.=2-71,  white;    2-718,  gray      Color  white  to  bluish-gray.    Tough. 
Fracture  splintery. 
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0.  ratio  for  Ca,  Si,  5=4 :  8  :  1 ;  whence  4  Ca  Si  +  fl=Silica  49-80,  lime  46-4'7,  water  S-lSsj 
100.    Analyses  •  1,  2,  Eammelsberg  (1.  e.) : 

fl 

3'70=:99-94  Eammelsberg. 
4-07  =  100-71  Eammelsberg. 

Yields  water.    Infusible  [?].     Decomposed  by  muriatic  acid  (Eamm.).     Occurs  at  Tetela  6m 
Xonalta,  Mexico,  in  concentric  layers,  with  apophj'-llite  and  bustamite. 

341.  OKENITE.     Okenit  v.  Kobell,  Kastner's  Arch.,  xiv.  333,  1828.     Dysclasite   Connel,  Ed: 
Phil.  J.,  xvi.  198,  1834.     Bordite  Adam,  Dufr.  Miu.,  iv.  697,  1859. 


Si 

Fo          Mn 

fig 

Ca 

1.   White 

49-58 

1-31         1-79 

43-56 

2.   Gray 

50-25 

2-28 

0-19 

43-92 

Ortliorliombic  ?  I A  I=:122°  19^,  Breith.  Composed  of  a  congeries  of) 
minute  acicnlar  crystals ;  commonly  fibrous  ;  also  compact. 

H.=4'5-5.      G.  =  2-28-2-37;    2-362   of  dysclasite,  Connel;   2-28  of) 
okenite,  v.  Kobell.     Lustre  subpearly.     Color  white,  with  a  shade  of  yel-; 
low  or  blue ;    often  yellow  by  reflected  light,  and  blue  by  transmittedj ' 
Frequently  opalescent.     Sub  transparent — subtranslucent.      V  ery  tough. 

Var.— Bordite,  from  Bordoe,  one  of  the  Faroe  islands,  is  only  a  very  fine  fibrous  mUk-whitC' 
okenite,  firm  in  texture  and  very  tough,  and  having  H.  =  3-5,  Gr.  =  2*33. 

Comp.— 0.  ratio  for  ]ft,  Si,  H=:  1  :  4  :  2  ;  whence,  if  half  of  the  water  is  basic,  2:4:  1 ;  and  the 
formula  (-i-  H+i  Ca)  Si+4  H=: Silica  56-6,  lime  26-4,  water  17-0=100.  It  has  the  prismatic  angle 
nearly  of  amphibole,  to  which  it  is  related  in  composition.  Analvses :  1,  2,  v.  Kobell  (L  c.) ;  3, 
Connel  (1.  c);  4,  Wiirth  (Pogg.,  Iv.  113);  5,  v.  Hauer  (Jahrb.  G.  Eeichs.,  1854,  190);  6,  Schmid 
(Pogg.,  cxxvi.  143);  7,  Adam  (1.  c): 

17-00,  Xl  and  Pe  0-53,  K  ^r.  =  99-76  Kobell. 

16-65  =  99-99  Kobell. 

14-71,  Sin  0-22,  3Pe  0-32,  K  0-23,  Na  0-44=100-44  Connel. 

17-94,  ^1  0-46,  Na  1-02  =  100-45  Wurth. 

18  04,  Mg  ^r.  =  l  00-08  Hauer. 

13-97,  Mg  1-58,  Na  0'23=99-72  Schmid.     G.=2-324. 

14-19,  Xl  0-67,  Na  1-04=97-94  Adam. 


Si 

Ca 

1. 

Greenland     55*64 

26-59 

2. 

u 

56-99 

26-:S5 

3. 

Faroe 

57-69 

26-83 

4. 

Disko 

54-88 

26-15 

5. 

u 

(!)  54-81 

27-23 

6. 

Strom  6e 

57-85 

26-09 

7. 

Bordite 

56-92 

25-14 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  alone  becomes  opaque  and  white,  and  fuses  to  a 
glass.  Eflervesces  with  soda,  and  fuses  to  a  subtransparent  glass,  which  is  milk-white  on  cooling;; 
with  borax  forms  a'  transparent  colorless  glass.     Gelatinizes  readily  in  muriatic  acid. 

Obs. — Occurs  in  trap  or  related  eruptive  rocks.  Pound  at  the  Paroe  Islands  ;  in  Iceland ;  on'; 
the  island  of  Disko,  Greenland. 

342.  GYROLITE.     Gurolite  Anderson,  Phil.  Mag.,  IV.  i.  101,  1851.     Gyrolite. 

In  concretions,  lamellar-radiate  in  structure. 

H.=3— 4.     Lustre  vitreous  to  pearly.     Color  white.     Translucent,  be 
coming  opaque. 

Comp. — (f  Ca  + Jfi)  Si  +  fi.  Analyses:  1,  Anderson  (1.  c);  2,  How  (Am.  J.  Scl,  II.  xxxii 
13): 

Si  ^1  Mg  Ca  K  la 

1.  Skye  50-70         1-48         0*18         33-24        14-18  =  99-85. 

2.  N.  Scotia      51-90         1*27         0*08         29-95  I'GO         15-05  =  99-78. 

Pyr.,  etc.— In  a  closed  tube  yields  water,  intumesces,  and  separates  into  thin  scales.  B.B. 
Bwells  np  and  fuses  with  difficulty  to  an  opaque  enamel. 

Obs. — From  the  Isle  of  Skye,  with  stilbite,  laumontite,  etc. ;  also  N.  Scotia,  25  m.  S.W.  of  0. 
Bloraidon,  between  Margaretville  and  Port  George,  on  apophyllite.  Eeported  also  from  Faroe  and 
Greenland. 


43.  LAUMONTITE.    Zeolithe  effloresccnto  //.,  Tr.,  iv.  1801.     Laumonito  //.,  TabL  Comp. 
1808.     Loraonit  Wern.^  Karsi.  Tab.,  1808.     Schneiderite  Meneghini,  Am.  J.  Sci.,  II.  xiv.  04. 

Monoclinic.  (7=G8°  40',  /A  /=8G°  16',  0  A  14=151°  9' ;  a:h:  c== 
I-516  :  1  :  0-8727.  Observed  planes  as  in  the  annexed  figures.  Prism  /, 
vitli  the  very  oblique  terminal  plane  2-^,  the  most  common  form.  Cleav- 
^e  :  i-\  and  /  perfect ;  i-i  imperfect. 
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381 


382 


0  A  1=104:''  20' 

OAi-i=101  20 

0A2-i,  adj.,=122  59 

6^  A -1  =  148  22 

0  A  1  =  138  3 
a  A -1=113  16 
a  A  1  =  120  14 
-1  A-1,  front,  =  133  28 

1  A  1,  front, =119  32 
,  i-i  A  24=125  41 

/A -1  =  135  58 

/A  1  =  117  37 

I A  2-*=113  30 

/A^-fcl33  8 

/Aa=136  52 

Twins :  composition-face  i-i.     Also  columnar,  radiating  or  divergent. 

H.  =  3*5— 4.  G.  =  2-25  — 2-36.  Lustre  vitreous,  inclining  to  pearly  upon 
he  faces  of  cleavage.  Color  white,  passing  into  yellow  or  gray,  sometimes 
•ed.  Streak  uncolored.  Transparent — translucent ;  becoming  opaque  and 
isually  pulverulent  on  exposure.  Fracture  scarcely  observable,  uneven. 
STot  very  brittle.  Double  refraction  Aveak ;  optic-axial  plane  i-\ ;  divergence 
)2°  24'' for  the  red  rays;  bisectrix  negative,  making  an  angle  of  20°  to  25° 
vitli  a  normal  to  i-i ;  Descl. 

Var.— Lanmontite  of  Huelgoet  has  G.  =  2-29;  of  Sarnthal,  Tyrol,  2-28  (Gericke);  of  Plauen- 
icher  Grund  (Gericke)  and  Helsingfors  (Arppe)  2-31  ;  of  the  red,  from  I.  Skye,  2-202  (J.  W.  Mai- 
t).     Caporcianiie  occurs  in  pearly  monoclinic  crystals,  of  a  flesh-red  color,  having  G.  =  2-47,  and 
iI.  =  3-5. 

Comp.— 0.  ratio  for  H,  R,  Si,  lt=l  :  3  :  8  :  4;  and  for  R  +  R,  Si,  It  =  l  :  2  :  1  ;  whence  the 
Wmula  (i  Cu'+f  i^l)  Si'  +  a  Il^Silica  50-9,  alumina  2r'\  lime  ITD,  water  15'3=100.     Both  in 


^ 


ormula  and  crystallization  it  is  related  to  pyroxene 
Analyses:  1,  2,  Dufrenoy  (Ann.  d.  Mines,*  III.  viii.  503);  3,  Connel  (Ed.  N.  Phil.  J.,  1829,  2S2); 
5,  Bubo  and  DelfTs  (Pogg.,  lix.  339) ;  6,  Malaguti  and  Durocher  (Ann.  d.  Mines,  1\  .  ix. 
>25);  7,  Sjogren  (Pogg.,  Ixxviii.  415);  8,  Scott  (Ed.  N.  Phil.  J.,  1852,  liii.  2S4) ;  9,  10,  Gcncke 
Ann.  Ch.  Pharra.,  xcix.  110);  11,  Arppe  (Aa.  Finsk.  Min.,  22);  12,  J.  W.  Mallett  (Am.  J.  fcxx, 
I.  xxii.  179);   13,  How  (ib.,  xxvi.  30): 


1.  Phipsburg,  Me. 

2.  Corraayeur 

3.  Skye 

4.  ? 

5.  ? 

6.  Huelgoet 

7.  Upsala,  red 

8.  I.  Storr 


Si 

itl 

t2. 

51-98 

21-12 

11-71 

50-38 

21-43 

11-14 

5204 

21-14 

10-62 

52  30 

22-30 

12-00 

61-17 

21-23 

12-43 

52-47 

22-56 

9-41 

6101 

1906 

12-53 

53  05 

22-94 

9-U7 

15-05=99-86  Pufrc'nny. 

10-1 5  r::  99- 10  Dufr-.'uoy. 

14-92  =  98-7 2  Connel. 

14-2  ==100-8  Babo. 

15-17  (loss)  =100  Dclffs. 

15-56  =  100  M.  k  D. 

1402,  3Po  2-9f,  =  100-18  SjogreiL 

1404=100-30  Scott. 


gi 

Si 

Oa 

9. 

Sarnthal 

(!)  51-58 

20-63 

11-50 

10. 

Plauen  Grund 

51-33 

21-98 

9-01 

11. 

Helsingfora,  red 

50-44 

18-90 

9-60 

IZ. 

Skye,  red 

53-95 

20-13 

12-86 

13. 

Port  George,  K  S. 

51-43 

21-64 

12  07 
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15-10,  ^e  0-28,  Na  1-57=100'64  Gerieke. 
14-93,  3Fe  0-14,  Na  3-20=100-59  Gerieke. 
14-51,  Pe  2-88,  Na,  K  2-06,  Mg  1-04=99-43  A  \ 
12-42,  K,  Na  0-87,  Mg  /r.  =  100-23  MaUet. 
15-26=100-44  How. 

An  impure  Swiss  laumontite  has  been  analyzed  by  Fellenberg  (Mitth.  Berne,  54,  1865). 

The  ^delforsite  of  Retzius,  or  the  Bed  Zeolite  of  ^delfors,  is  referred  here  by  N.  J,  Berlin,  who 
considers  it  impure  from  mixed  silica  (quartz),  and  related  to  the  red  zeolite  of  tjpsala  analyzed  by; 
him.     It  afforded  Eetzius  Si  6u-28,  ^1  16-42,  Ca  8-18,  3Pe  4-16,  Mg  and  Mn  0-4-2,  H  ir07=99-53. 
A  similar  mineral  from  Fahlun  yielded  Hisinger  gi  60-00,  ^1  15-6,  iFe  1-8,  Ca  8-0,  H  11-6  =  97-0; 
while  he  obtained  for  the  ^delfors  zeolite  Si  53-76,  Si  18-47,  Pe  4-02,  Ca  10*90,  H  11-23=98-38,; 
which  is  near  the  composition  of  laumontite.     Bischof  has  analyzed  a  pseudomorph  of  laumontite; 
after  orthoclase  (see  Orthoclase). 

Pyr.,  etc. — In  a  vacuum,  Huelgoet  laumontite  crystals,  according  to  Malaguti  &  Durocher,i! 
lose  in  weight  2  26  p.  c,  and,  over  sulphuric  acid,  3-85  p.  c. ;  and  regain  the  same  in  water  orii 
moist  air.     Heated  up  to  100°  C,  they  lose  3-17  p.  c. ;  to  200°,  6-08  p.  c;  to  300°,  7-28;  and  the 
remainder  of  the  water  only  at  a  red  heat.     B.B.  swells  up  and  fuses  at  2  7 — 3  to  a  white  enamel.  1 
Gelatinizes  with  muriatic  acid. 

Obs.— Laumontite  occurs  in  the  cavities  of  trap  or  amygdaloid;  also  in  porphyry  and  syenite, 
and  occasionally  in  veins  traversing  clay  slate  with  calcite.     It  was  first  observed  in  1785,  in  thei 
lead  mines  of  Huelgoet  in  Brittany,  by  Gillet  Laumont,  after  whom  it  is  named. 

Its  principal  localities  are  at  the  Faroe  Islands;  Disko  in  Greenland;  in  Bohemia,  at  Eule  ini 
clay  slate;  St.  Gothard  in  Switzerland;    the  Fassathal,  in  large  masses  exhibiting  a  radiated 
structure ;  Sarnthal,  near  Botzen,  Tyrol ;  Plauenscher  Grund,  near  Dresden ;  Hartfield  Moss  in 
Renfrewshire,  accompanying  analcite ;    the   amygdaloidal  rocks   in   the   Kilpatrick   hills,  near  i 
Glasgow  ;  and  in  several  trap  rocks  of  the  Hebrides,  and  the  north  of  Ireland. 

Peter's  Point,  Nova  Scotia,  affords  fine  specimens  of  this  species.  It  is  there  associated  with 
apophyllite,  thomsonite,  and  other  species  of  this  family ;  also  at  Port  George,  N.  S.,  in  veins  some- 
times 3  in.  thick,  and  at  Margaretville,  colored  green  by  copper;  also  at  Digby  Neck  and  Long 
Point.  Also  found  in  good  specimens  at  Phipsburg,  Maine ;  also  sparingly  at  BradleysviUe, 
Litchfield  Co.,  Conn.,  near  a  paper-mill,  in  narrow  seams  in  gneiss ;  and  at  Southburj',  Conn.,  a 
httle  east  of  the  village,  on  the  land  of  Mr.  Stiles.  Abundant  in  many  places  in  the  copper  veina 
of  Lake  Superior  in  trap,  and  on  L  Royale  ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay 
and  Fond  du  Lac.  Found  also  at  Bergen  Hill,  N.  J.,  in  greenstone,  with  datolite,  apophyllite, 
etc. ;  sparingly  at  PhiUipstown,  N.  Y.,  in  feldspar  with  stilbite,  and  at  Columbia  bridge,  near 
Philadelphia. 

Alt.— Most  varieties  become  opaque  and  crumble  at  the  touch  after  exposure  to  the  ordinary 
atmosphere,  losing  1  to  2  p.  c.  of  water.  Specimens  in  cabinets  can  be  best  preserved  from  alter- 
ation by  keeping  them  in  moist  air. 

Schneideriie  (1.  c.)  is  laumontite  from  the  serpentine  of  Monte  Catini,  Italy,  which  has  unde  -gone 
alteration  through  the  action  of  magnesian  solutions.  It  is  described  by  Meneghini  as  lam  aate- 
radiate  in  structure,  with  H.  =  3.  Fig.  381  represents  a  crystal  from  Mt.  Catini  (one  receiv  d  by 
Prof.  G.  J.  Brush  from  Prof  Bechi);  it  gave  the  author  the  approximate  angles /A /=' 5° — • 
86°  30',  w  A  2-2;=126°,  -2-i  A  i-i=14.S°  15', /A -1  =  135°, -1  A -1,  front,  =  133°,  2-1  A  6-^■=  44". 
The  planes  had  little  lustre,  and  that  strongly  pearly.     Bechi  obtained  in  an  analysis  (1.  c.) : 

Si  47-79         Xl  19-38         Mg  11-03         Ca  16-77         Na,  K  1-63         fl  3-41  =  100. 

It  fuses  B.B.  with  intumescence,  and  gelatinizes  in  cold  acids.  Occurs  with  sloanite  in  'he 
tjabbro  rosso  of  Tuscany.     Named  after  Sign.  Schneider,  director  of  the  mine  of  Mount  Catini 

Caporcianttb  Savi  (Mem.  cost.  fis.  Toscana,  ii.  53).  Has  been  referred  to  laumontite.  }  *  "s 
described  by  Meneghini  as  resembling  heulandite  and  near  it  in  its  angles,  affording  (see  f.  '^10, 
p.  444)  2-i  A  -2-^■=131°,  2-i  A  7=150°,  with  cleavage  parallel  to  i-i  very  easy,  and  also  paralle,  tc 
2-i;  easy  parallel  to  -2-i;  faces  2-i  minutely  striated ;  also  in  twins;  als»  imperfectly  radiated 
fohaceous.     H.  —  2-5;  G.  =  2-470;  color  flesh-red  ;  lustre  pearly. 

COMP. — Ca^Si^+3  3^1  Si'  +  9fl,  Ramm.,  and  near  laumontite = Silica  53-0,  alumina  2 2 •'7,  lime 
12-4,  water  11-9=100.  Analyses:  1,  Anderson  (Ed.  Phil.  J.,  1842,  21);  2,  Bechi  (Am.  J.  Sci.. 
U.  xiv.  62) : 


il'l 


§i 

Xl 

¥'e 

Ca 

Mg 

Na 

K 

fl 

1. 

52-8 

21-7 

0-1 

11-3 

0-4 

02 

1-1 

13-1=100-7  Anderson. 

2. 

52-02 

22-83 

— . 

9-68 

1-11 

0-25 

1-11 

13-17=100-17  Bechi. 
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B.B.  fuses  to  a  white  enamel  without  inturaosconce.  Dissolves  easily  in  acids,  and  forma  a 
jell)^  even  in  the  oold.  Occurs  in  geodes  with  calcito  in  the  gabbro  rosso  of  Monte  do  Caporciano 
it  rimpruneta,  and  other  places  in  Tuscany,     It  is  sometimes  accompanied  by  native  eoi)per. 

343A.  LEONHARDITE  BlumCPogg.,  lix.  336, 1843).  Near  laumontite,  and  probably  that  specie* 
Monoclinic.     /A  /=8;V^  30  ,  and  96'  3i) ;   0  A  /=1I4°.     Cleavage  parallel  with  /  very  perfect, 
)asal  imperfect.     Also  columnar  and  granular. 

H.  — 3  — 3-5.     G-.  =  2-25.     Lustre  of  cleavage-face  pearly,  elsewhere  vitreous.    Wliitc,  sometimea 
yellowish,  seldom  brownish.     Subtranslucent.     Usually  whitens  on  exposure  like  laumontito. 
Analyses:   1,  Delffs  (Pogg.,  lis.  336,  339);  2,  Babo  (ib.);  3,  4,  G.  0.  Barnes  (Am.  J.  Sci.,  11.  xv. 
p40): 

Si  *i         6a        a 


*... 


1. 

Schemnitz 

56-128 

22-980 

9-251 

11-641  =  100  Delffs, 

2. 

(( 

55-00 

24-36 

10-50 

12-30  =  102-1G  Babo. 

3. 

Copper  Falls 

55-96 

21  04 

10-49 

ll-93  =  99-42  Barnes. 

4. 

u            u 

5504 

22-34 

10-64 

11-93=99-95  Barnes. 

These  results  afford  the  following  0.  ratios  for  R,  IS,  Si,  it:  (1)  1  :  4  :  lU  :  4^ ;  (2)  1  :  i: 
10  :  3.V ;  (3,  4)  1  :  3^  :  10  :  3^.  Delffs'  analysis  was  made  after  drying  the  mineral  at  100°  C. ; 
dried  at  the  ordinary  temperature  it  gave  13-547  —  13-807  water,  which  corresponds  to  the  above 
formula.     B.B.  exfoliates,  froths,  and  easily  melts  to  an  enamel.     Dissolves  in  acids. 

From  a  trachytic  rock  at  Schemnitz  in  Hungary ;  at  Ptitscb  in  an  earthy  chlorite,  and  near 
Predazzo  in  the  Fleims  Valley,  Tyrol,  in  a  melaphyre.  Also  at  Copper  Falls,  Lake  Superior 
region,  a  variety  which  alters  but  little  on  exposure. 

Lewinstein  has  analyzed  two  altered  specimens  from  the  copper  mines  of  Lake  Superior  (ZS. 
Ch.  u.  Pharm.  1860,  11),  one  (A)  containing  76  p.  c.  of  the  mineral,  the  other  (B)  81-i)l  p.  c.,  the 
rest  impurity ;  A,  of  a  brownish-red  color,  and  B,  greenish,  afforded,  impurity  excluded : 

Si  ^1  3Pe         Mg         Ca  Na  ]fc  tl 

A.  57-92         10-19         1-19         1-13         4-59         1-14         2-58         21-26  =  100. 

B.  55-21         22-58         2-55         1*31         0*98         345         3-41         10-51  =  100. 

A  gives  nearly  the  0.  ratio  1:2:12:8;  and  B,  1  :  5  :  13  :  4-3. 

344.  CATAPLEHTE.    Katapleiit  WetTn/e  &  Sjogren,  Pogg.,  Ixiix.  299,  1850. 


Hexagonal.  In  thin  tabular  hexagonal  prisms,  with  the  basal  edges  re- 
placed by  the  planes  1,  2,  4 ;  Oa1  =  U2°  4',  6>A2  =  122°40',  OA4:=10r 
47'.     Cleavage :  lateral  (/)  perfect ;  2,  distinct.     Also  massive. 

H.  near  6.  G.— 2*8.  Lustre  nearly  dull,  weak  vitreous  on  surface  of 
fracture.     Color  light  yellowish-brown.     Streak  isabella-yellow.     Opaque. 

Comp.— 0.  ratio  for  R,  R,  gi,  fl=l :  2  :  6  :  2;  for  il+R,  Bi,  t[=l  :  2  :  §;  whence  the  for 
mula  (^il'4-|Zr)gi'+HH.     Analyses  by  Sjogren  (1.  c): 

Si  Zr  ^1  Na  Ca  Pe  It 

1  46-83         29-81         0-45         10-83         3-61         0-63         8-66=101-02. 

2.         46-52         29-33         140         10-06         466         049         9-05  =  101-51. 

Pyr.,  etc.— In  the  closed  tube  yields  water.  B.B.  in  the  platinum  forceps  fuses  at  3  to  a  whiU 
enamel ;  with  borax  a  clear  colorless  glass.  Easily  soluble  in  muriatic  acid  without  gelatmizmg; 
the  dilute  acid  solution  colors  turmeric  paper  orange-yellow  (reaction  for  zircoma). 

Obs.— From  the  island  Lamoe  near  Brevig,  Norway,  along  with  zircon,  leucophanite,  mosan 
drite,  and  tritomite. 

On  the  crystallization  see  H.  Dauber,  Pogg.,  xcii.  239. 

345.  DIOPTASE.  Achirit  B.  F.  J.  Hermann,  1788,  N.  Act.  Petrop.,  xili.  339,  1S02.  Em» 
raudiue  Delameth.,  T.  T.,  ii.  230,  1797.  Kupfer-Schmaragd  Wern.,  ISOO,  Ludwig,  i.  53,  233,  1803 
Dioptase  H.,  Tr.,  iil  1801.     Emerald-Copper  Jameson.     Smaragdo-Chalcit  Mohs.,  Gundr..  18-24. 
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Ehomboliedral.     R  A  ^=126' 


384 


883 


24'  ;  Ok  ^=148°  38'  ;  (^=0-5281J 
Observed  planes :  rhombohedral,  1  {Ry^ 
2,  -2 ;  hemi-scalenohedral  on  three  at 
ternate  edges,  as  in  the  figure,  with  also 
2^^ ;  also  1^ ;  prismatic,  ^-2,  ^-f ,  ^-|■,  ^-|,]  |i 


the  last  three  hemihedral. 


0  A  2=129°  21' 

^-2  A^-2=:rl20 

2  A  2=95  54 
2  A^-2=132  3 
2' A  ^-2=151 


A  ^-2=165°  44'l 
A -^-2=169  6 
A^-2=146  36 
-2  A  ^=137  57 
^-2  A  ^=126  48 


1^ 


Color   emerald-green. 


Cleavage :  R  perfect.     Twins  :  compo- 
sition-face R.     Also  massive. 

K  =  5.      G.=3-278-3-348.      Lustre 
Streak   green.     Transparent — subtrans- 


vitreous. 

lucent.     Fracture  conchoidal,  uneven.     Brittle.     Double  refraction  strong, 

positive. 

Comp.— 0.  ratio  for  Cu,  Si,  fi=l :  2  :  1;  OuSi  +  fi=Silica  38-2,  oxyd  of  copper  50'4,  watei 
11-4=100.  Analyses:  1,  2,  Hess  (Pogg.,  xvi.  360);  3,  4,  Damour  (Ann.  Ch.  Phys.,  IIL  x. 
485); 

Cu  -^ 


Si 


1. 

36-60 

48-89 

2. 

36-85 

45-10 

3. 

36-41 

50-10 

4. 

38-93 

49-51 

12-29,  Fe  2-00=99-*78  Hess. 
11-52,  ^1  2-36,  Oa  3-38,  Mg  0-22=:99-43  Hess. 
11-40,  iPe  0-42,  Ca  C  0-35  =  98-74  Damour. 
11-27 =99-11  Damour. 


Pyr.,  etc. — Like  chrysocolla,  but  gelatinizes  with  muriatic  acid. 

Obs. — Dioptase  occurs  disposed  in  well  defined  crystals  and  amorphous  on  quartz,  occupjring 
seams  iu  a  compact  limestone  west  of  the  hill  of  Altyn-Tiibeh  in  the  Kirghese  Steppes.  Also  re- 
ported as  found  in  the  Duchy  of  Nassau,  between  Oberlahnstein  and  Braubach. 

Breithaupt  found  for  the  angle  R  aR  125°  55';  and  Kokscharof,  after  careful  measurement,  i 
adopts  this  value  (Bull.  Ac.  St.'Pet.,  ix.  240). 

Named  by  Haiiy  dioptase,  from  (5(u,  through,  and  Snroiiat,  to  see,  because  the  cleavage  directions  i 
were  distinguishable  on  looking  through  the  crystal. 

Named  Achirite  after  Achir  Mahmed,  a  Bucharian  merchant,  living  at  the  fortress  of  Semipa 
latna  on  the  Irtish,  who  had  procured  it  in  the  region  where  it  occurred,  and  who  furnished  the  ) 
specimens  that  were  taken  in  1785  by  Mr.  Bogdanof  to  St.  Petersburg.     Although  first  named  \ 
by  Hermann,  his  description  was  not  given  to  the  St.  Petersburg  Academy  before  1800,  and  the,vj 
volume  containing  it  was  not  published  until  1802,  a  year  after  the  appearance  of  Haiiy's  work. 


346.  CHRYSOCOLLA.  Chrysocolla  pt.  Theophr.,  Diosc,  Plin.  Chrysocolla  pt.,  Cseruleum  pt.. 
Germ.  Berggriin,  Agric,  Foss.,  1546,  Cieruleum  montanum  pt.  Wall,  Min.,  280,  1747;  0. 
montanum,  Yiride  montanum  pt.,  Cronst,  Min.,  172,  1758.  Mountain  Blue  and  Mountain 
Green  pt.  Bleu  de  Montague,  Yert  de  Montague,  Bleu  do  Cuivre,  Yert  de  Cuivre,  Fr.  Kup« 
fergrun  Wern.,  Bergm.  J.,  382,  1789;  Karst,  Tab.,  46,  1800,  62,  1808.  Cuivre  carbonate  vert- 
pulverulent,  H.,  Tr.,  1801;  Tabl.,  1809.  Kieselkupfer  Klapr.,  Beitr.,  iv.  36,  1807.  Yert  de 
Cuivre,  Chrysocolle,  5roc7ian<,  Min.,  ii.  203,1808.  Kieselmalachit  5"az«w.,  Handb.,  1813.  Kiesel- 
kupfer  Leonh.,  Handb.,  1821.  C.  hydrosihceux  H.  Cuivre  hydrate  silicifere,  Hydrophane  cui' 
vreux,  Fr.  Somervillite  (fr.  N.  J.)  Dufr.,  Min.,  iii.  147,  1847.  Dillenburgite.  Kupferpecherz  pt 
Hoflfm.  Min.,  iil  b,  103,  1816;  Hepatinerz  Breith.,  Char.,  224,  1832;  Pechkupfer  Hausm^ 
Handb.,  372,  1847.  Llanca  Chilian  Miners.  Demidovit  N.  Nordensk.,  Bull.  Soc.  Nat.  Moscow 
xxix.  128,  1866.    Asperolite  Herm.,  ib.,  xxxix.  68,  1866. 
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Crjptocrystalline  ;    often  opal-like  or  enamel-like  in  texture : 
Incrusting,  or  filling  seams.     Sometimes  botryoidal 
'    H.=2-4:.      G.=2-2-238.      Lustre  vitreous, 
knountain-green,  bluish-green,  passin^r   into 


eurtli 


,  shining,  eartliy.      Color 
.   passing   mto   sky-blue   and    turqu(»is-])lue; 
brown  to  black  when  impure.     Streak,  when  pure,  wliite.     Transhicent— 
opaque.    Fracture  conchoidal.    Eather  sectile ;  translucent  varieties  brittle. 

Comp.— Composition  varies  much  through  impurities,  as  with  other  amorphous  substances, 
resulting  from  the  alteration.  As  the  silica  has  been  derived  from  the  decomposition  of  other 
silicates,  it  is  natural  that  an  excess  should  appear  in  many  analyses. 

True  chrysocolla  appears  to  correspond  to  the  0.  ratio  for  Ou,  Si,  TT,  1:2:  2  =  CuSi+2  It 
=Sinca  34-2,  oxyd  of  copper  45-3,  water  20-5  =  lOO,  the  water  being  double  that  of  dioptase.  But 
some  analyses  afford  1  :  2  :  3  =  Cu  Si  +  3  fi  (anal  13),  and  1  :  2  :  4=:Cu  gi  +  l'l  (anal.  11). 

Impure  chrysocolla  may  contain,  besides  free  siUca,  black  oxyd  of  copper,  oxyd  of  iron  (or 
limonite),  and  oxyd  of  manganese  ;  and  consequently  vary  in  color  from  bluish-green  to  brown  and 
blaclc,  the  last  especially  when  oxyd  of  manganese  or  of  copper  is  present.  Otlier  kinds  are  impure 
with  carbonate  or  sulphate  of  copper ;  and  others  with  oxyds  of  lead,  antimony,  arsenic,  etc. 

Analyses:^  1,  v.  Kobell  (Pogg.,  xviii.  254);  2-4,  Berthier  (L  c.) ;  5,  Bowen  (Am.  J.  Sci.,  viii.  18);  6, 


Bogoslovsk 

Canaveilles,  Pyr. 
Somerville,  N.  J. 


1. 

2. 
3. 
4. 
5. 

6.  Franklin,  K  J. 

7.  Arendal,  Norway 

8.  Copper  Harbor 

9.  "  " 

10.  Lake  Superior 

11.  Nischue  Tagilsk 

12.  Chili 

13.  Coquimbo 

14.  Chili 

15.  "      bh.-gn. 


15,  Domeyko  (Min.,  145,  1845): 


Si  Ou         U  Pe 

36-54  40-00  20-20  TOO,  gangue  2-10  =  99-84  KobelL 

35-0  39-9  21-0  30,         "  1-1  =  100  Berthier. 

2H0  41-8  23-5  2-0,        "         25,  C  3-7  =  l(iO  Berthier. 

85-4  35-1  28-5  .        '•  1*0  =  100  Berthier 

37-25  45-17  17-00  =99-42  Bowen. 

40-00  42-60  lO-Oo'*  1-40  =  100  Beck. 

35-14  43-07  20-36 ,  S'e,  ^1,  Ca,  K  1-09  =  9966  Scheerer. 

37-85  27-97  20-00  8-90,  ^1  4-8  =  9955  C.  T.  Jackson. 

32-00  32-75  26-50  7-75''=99-0O  Joy. 

32-55  42-32  2068  l-63^  Ca  1-7 e'.,  Mg  1-06=100  Ramm. 

31-45  37-31  31-18  0-40  =  l()0-34  NordenskiOld. 

31-35  42-51  21-62  1-97,  i^l  2-83  =  10028  Smith. 

28-21  39-50  24-52  2-80,  ^l  4-it7  =  100  Field. 

40-09  27-97  24-73  F 4-94,  Ca  1-40,  Mg  0-78=100  Kittredgo. 

52-2  29-5  16-7  l-2  =  99-6  Domeyko. 

»  Loss  Included.  b  ^Yith  some  Al^O'. 


The  mineral  from  Somerville,  N.  J.,  as  described  by  Berthier  (Ann.  Ch.  Phys.,  li.  395 \  is  of  three 
varieties:  (1)  a  thin,  green,  transparent  incrustration ;  (2)  a  bluish-green  earthy  mineral,  very 
tender  and  light,  becoming  transparent,  like  hydrophane,  in  water;  and  (3)  a  pale  gr^-enish-bluo 
massive  material,  hard  enough  to  scratch  glass,  and  to  be  polished  for  jewelry ;  and  lie  observes 
that  the  chrysocolla  is  nearly  pure  in  the  first,  but  is  mixed  with  opal-silica  in  much  of  the 
second  kind,  and  with  opal-silica  and  ordinary  silica  in  the  last.  Berthicr's  analysis  (No.  4  above) 
was  made  on  a  specimen  of  the  second  kind,  and  according  to  him  probably  contiincd  H  p.  a 
of  opal-silica  in  a  state  of  mixture.  Berthier,  allowing  for  8  p.  c.  of  free  silica  in  this  analysis,  sug- 
gests that  the  composition  may  be  Cu  Si-f4  li,  while  Bowen's  earlier  analysis  (5)  gives  Cu  81 -h 
2  li.  Berthicr's  mineral  has  been  named  (without  sufficient  reason)  SoineroiUite,  and  the 
analysis  has  generally  been  taken  as  expressing  directly  his  view  of  the  composition.  Berthier 
gives  an  analysis  also  of  the  hard  chrysocolla  of  Somerville  {third  kind)  to  show  Ihat  there  is  in 
these  ores  free  silica.  He  obtained  (I.e.)  Silica  28-9,  oxyd  of  copper  6-1,  water  ti-7,  oxyd  of  iron 
0-4,  silica  soluble  in  the  alkalies  57-9=100, 

'Ihe  specimen  for  No.  13  had  a  fine  turquois-blue  color,  and  was  from  Tambillos  near  Coquimbo. 

Bemidoffite  occurs  at  Tagilsk,  Urals,  in  mammillated  crusts  of  a  sky-blue  color,  and  afforded  N. 
Nordenskiold  (1.  c.)  Si  31-55,  itl  0-53,  Cu  33-14,  Mg  3-15,  11  23-0.!,  P  [10-2Jj  =  lOo. 

Hermann  has  given  (1.  c.)  the  name  Asperolite  to  an  amorphous  mineral  from  Tagilsk,  Rus.si.x  It 
occurs  in  reniform  masses  of  the  size  of  the  fist,  of  a  bluish-green  color,  conchoidal  fracture, 
smooth  and  lustrous.  Brittle.  H.  =  2-5;  G.  =  2-306.  Analysis  afforded  him  Si  31;»4,('u  40-81, 
H  27-25  =  100.  0.  ratio  for  R,  Si,  ll=l  :  2  :  3.  He  considers  it  one  of  a  series  of  siliKitcs  ol 
copper,  consisting  of  dioptase,  chrysocolla,  asperolite,  and  a  mineral  dcsciiU'd  by  Nonicnski  li, 
containing  respectively  1,  2,  3,  and  4  eq.  U.     Named  asperolik  on  account  of  its  great  bntUenes* 
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The  following  are  analyses  of  other  impure  varieties ;  1,  UUmann  (Syst.  tab.  Uebers.,  215) ;  2.! 
Klaproth  (Beitr.,  iv.  34);  3,   Thomson  (Min.,  i.  1836);  4,  v.  Kobell  (J.  pr.  Ch.,  xxxix.  209);  o 
Damour  (Ann.  d.  M.,  III.  xii.) ;   6,  Rammelsberg  (Min.  Ch.,  552) ;  7,  Berthier  (Ann.  d.  M.,  III.  x\xi 
698);  8,  Domeyko  (Min.,  1860,  139);  9,  F.  Field  (PhU.Mag.,  IV.  xxii.361);  10,  ll,Domeyko(l.  c.) 


Si 


Ou 


fl 


Pe 


1.  Dillenburg 

2.  Turjinsk,  green 

3.  ? 

40 
26 
25-31 

40 
50 
54-46 

12 
17 
5-25 

» 
J 

4.  Turjinsk,  brown 

9-66 

13-00 

18-00 

69-00: 

5.        "            " 

17-95 

12-12 

20-55 

50-85: 

6,  Mexico 

27-74 

36-07 

16-70 

17-46, 

7.  Chili 

7-1 

46-8 

15-0 

1-5, 

8.     "      black 

15-00 

26-33 

15-02 

3  05, 

9.     "          " 

18-90 

24-71 

15-52 

0-23, 

10.     "         " 

18-3 

61-2 

17-1 

2-9= 

11.     "          " 

10-33 

75-55 

12-13 

1-26, 

C  8  =  100  Ullmann. 
C  7  =  100  Klaproth. 
C  14-98  =  100  Thomson. 
=  99-66  Kobell. 
=  101-47  Damour. 

Ca,  Mg  0-40=98-37  Rammelsberg. 
S  10-1.  gangue  18-5  =  99  Berthier. 
Mn  39-80= 99-20  Domeyko. 
Mn  40-28=99-64  Field. 
99-5  Domeyko. 
Ca  0-40,  Mg  0-33=100  Domeyko. 

Nos.  1  to  3  contain  some  carbonate  of  copper ;  and  1  has  been  named  Dillen'burgite.  Nos.  4  to 
6  are  Kupferpecherz  (or  Hepaiinerz\  a  brown  variety  containing  much  limouite  as  impurity ;  No.  7 
contains  25  p.  c.  of  sulphate  of  copper ;  Nos.  8,  9  contain  oxyd  of  manganese,  and  are  black  in  color ; 
Nos.  10,  11  include  black  oxyd  of  copper.  Nos.  7  to  11  are  all  from  the  vicinity  of  Coquimbo. 
The  cupreous  variety  abounds  especially  at  the  Higuera  mines;  and  10  is  from  the  Cortadero 
mine ;   1 1  from  the  Brillador. 

The  chrysocolla  of  Rochlitz,  in  the  Riesengebirge,  afforded  Herter  &  Forth  (Jahrb.  G-.  Reichs.,  x. 
10)  Si  42-t»3— 43-43,  Ou  16-11—29-37,  tb  1-73—5-05,  2n  7*43— 050.  Ca  2-00—1-54,  Mg  4-46— 
0-33,  ^1  5-56—9-85,  3Pe  10-07—2-08,  H  9-23—8-61,  and  32  p.  c.  of  antimonic  and  arsenic  acids. 

Delesse  finds  some  recent  stalactitic  formations  of  a  bluish- white  color,  occurring  in  the  gaUeriea 
of  a  copper  mine  in  Tuscany  (Ann.  d.  M.,  IV.  ix.  593),  to  consist  of  Silica  21-08,  alumina  17-83, 
oxyd  of  copper  28-37,  water ^32-72  =  100. 

Pyr.,  etc. — In  the  closed  tube  blackens  and  yields  water.  B.B.  decrepitates,  colors  the  flame 
emerald-green,  but  is  infusible.  With  the  fluxes  gives  the  reactions  for  copper.  With  soda  and 
charcoal  a  globule  of  metallic  copper.     Decomposed  by  acids  without  gelatinization. 

Obs. — Accompanies  other  copper  ores,  occurring  especially  in  the  upper  part  of  veins. 

Bischof  observes  (Lehrb.,  ii,  1885)  that  silicate  of  copper  may  be  formed  through  the  action  of 
an  alkaline-,  lime-,  or  magnesia-silicate  on  sulphate  or  nitrate  of  copper  in  solution.  He  also 
shows  that  this  silicate  is  decomposed  by  carbonated  waters,  producing  carbonate  of  copper.  The 
alkahne  silicates  are  furnished  by  the  decomposing  granite,  and  the  sulphate  of  copper  by  altered 
pyritous  copper.  ButL.  Ssemann  communicates  to  the  author  that  he  has  seen  specimens  of  chryso- 
coUa  from  Chili,  which  have  in  the  interior  the  fibrous  structure  and  composidou  of  pure  mala- 
chite, showing  that  the  whole  was  once  malachite.  The  chrysocolla  analyzed  by  Scheerer  (anaL 
7)  occurs  with  feldspar,  and  is  supposed  to  have  resulted  from  the  action  of  sulphate  of  copper 
on  the  feldspar.  Some  specimens  of  the  chrysocolla  are  translucent  and  brittle  on  one  part,  and 
earthy,  like  decomposed  feldspar,  on  tlie  opposite. 

Found  in  most  copper  mines  in  Cornwall ;  at  Libethen  in  Hungary ;  at  Falkenstein  and  Schwatz 
■n  the  Tyrol ;  in  Siberia ;  the  Bannat ;  Thuringia ;  Schneeberg,  Saxony  ;  Kupferberg,  Bavaria ; 
South  Australia;  Chili,  etc. 

In  Somerville  and  Schuyler's  mines.  New  Jersey,  at  Morgantown,  Pa.,  and  at  Wolcottville, 
Conn.,  chrysocolla  occurs  associated  with  red  copper  ore,  native  copper,  and  green  malachite ;  in 
Pennsylvania,  near  Morgantown,  Berks  Co. ;  at  Perkiotnen ;  at  Cornwall,  Lebanon  Co. ;  also  with 
similar  associated  minerals,  and  with  brown  iron  ore,  in  Nova  Scotia,  at  the  Basin  of  Mines ; 
also  in  Wisconsin  and  Michigan,  mixed  with  carbonate  of  copper. 

Chrysocolla  is  from  yp^"^o?,  gold,  and  KoWa,  glue,  and  was  tlie  name  of  a  material  used  in  soldering 
gold.  The  name  is  often  applied  now  to  borax,  which  is  so  employed.  But  much  of  the  ancient 
chrysocolla  was  a  green  stone  containing  copper  as  the  coloring  ingredient,  and  the  best,  as  Dios- 
corides  says,  was  that  which  was  kutuko^ms  irpaui^ovaa,  or  of  a  fine  leek-green  or  prase  color;  and 
the  island  of  Cyprus,  which  was  named  from  its  copper  mines,  was  a  prominent  locality.  Pliny 
says  the  mineral  was  named  after  the  real  chrysocolla,  because  it  looked  like  it.  It  may  have  in- 
cluded carbonate  of  copper,  as  was  true  to  some  extent  of  the  chrysocolla  and  mountain-green  of 
the  16th,  17th,  and  18th  centuries.  The  cceruleum  montanum  of  Wallerius  included  both  chryso 
colla  and  an  earthy  variety  of  the  carbonate. 
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347.  ALIPITE.    Pimelit  Schmidt,  Pogg.,  Ixi.  388,  1844.    Alipit  Glock,  1845. 
Massive;  earthy. 
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H.=2-5.  G.  =  l-44— 146,  Schmidt.  Color  apple-green.  Not  unctuous, 
idheres  to  the  tongue. 

Comp.— 0.  ratio  for  R,  Si,  fl,  1  :.3  :  ^,  nearly;  whence  (ir[+J(Ni.Mg))Si,  if  the  water  b« 
isic;  accordmg  to  Schmidt  (1.  c),  Si  5463,  M  O'SO,  Ni  3266,  i'o  113,  Mg  6-89,  Oa  016,  fi  6-23 

From  Silesia. 

Named  from  the  Greek  aXi7r/)f,  not  greasy. 

348.  CONARITE.     Konarit  Breiih.,  B.  H.  Ztg.,  xviiL  1,  1859. 

Monoclinic  ?  In  small  grains  and  crystals,  with  i)erlect  bracliy diagonal 
leavage,  and  supposed  to  be  Hke  vivianite  in  crystallization. 

H.  =  2-5-3.  G.=2-459-2-619.  Color  yellowish,  pistachio- and  siskin- 
reen,  olive-green.  Streak  siskin-green.  In  thin  lamellse  translucent. 
Tagile. 

Oomp.— 0.  ratio  for  Ni,  Si,  H=l  :  3  :  U,  nearly;  whence  (J-fl+f  Ni)Si  +  |:&,if  athird  of  the 
'ater  be  basic.     Analysis  by  Winkler  (B.  H.  Ztg.,  xxiv.  335) : 

Si  'M        3Pe         Ni         Co         H  ^         Is        S 

43-6         4-6         0-8         35  8         0-6         IM         2*7         0*8         tr.  =  \00. 

Obs. — Occurs  at  the  Hanns  George  mine,  at  Rottis,  in  Saxon  Voigtland,  with  rottisite. 
Named  from  Ko^'apos,  evergreen. 

349.  PICROSMINE.     Pikrosrain  Raid.,  Min.  Mohs.,  iii.  157,  1825. 

Orthorhombic.  Cleavable  massive.  Also  columnar  or  fibrous.  Cleav- 
age :  in  traces,  parallel  to  a  prism  of  117°  49' ;  perfect  parallel  to  i-i,  less 
o  parallel  to  i-i. 

li.:=2*5— 3.  G. =2-06,  cleavable  massive  ;  2*596,  columnar.  Lustre  of 
;leavage-face  pearly,  elsewhere  vitreous.  Color  greenish-white  ;  also  dark 
^reen,  gray.  Streak  white.  Subtranslucent — oi>a(pie.  Odor  bitter  argil- 
aceous  when  moistened.  Double  refraction  strong ;  optical  axes  in  the 
jolumnar  variety  in  a  longitudinal  plane  ;  bisectrix  negative,  normal  to  the 
ides  of  the  columns. 

Comp.— 0.  ratio  for  R,  Si,  ft=l  :  2  :  i;  Mg  Si +  ifl= Silica  551,  magnesia  36-7,  water  82= 
00.     Analysis  by  Magnus  (Pogg.,  vi.  53) : 

Si  54-89     ^10-79     Pe  1*40     fin  0-42     Mg  34-35     ]1  7oO  =  9S-15. 

Pyr.,  etc.— In  the  closed  tube  some  ammonia  given  off  with  the  water ;  the  absay  black- 
ns  and  has  a  burnt  smell.  B.B.  on  cliarcoal  whitens  without  fusing.  With  borax  slowly  dis- 
olves  to  a  transparent  glass ;  affords  a  glass  with  Uttle  soda,  and  an  infusible  slag  if  the  soda  bo 
Qcreased.     A  pale  and  indistinct  red  with  cobalt  solution. 

Obs.— Associated  with  ma-netic  iron  ore  at  the  iron  mine  of  Engelsberg,  near  Pressnitz  m  Bo- 
lemia.     The  fibrous  variety  resembles  asbestus. 

Named  from  rivpoV,  hitter,  and  '.;t^j  ,  odor.  , 

Haidinger  instituted  the  species  on  the  physical  characters  and  cleavage  of  the  massive  and 
fbrous  mineral,  without  a  knowledge  of  the  chemical  composition;  and  he  suggests  that  much  of 
'^  ommon  asbestus  may  belong  to  it.  •       mr  ,  i,    • 

The  talcose  or  chloritic  schist  of  Greiner  in  Tyrol  and  the  limestone  of  the  vicinity  of  ^V  aUllic-un, 
•axon}^,  are  reported  as  other  localities.  Descloizeaux  obtained  the  above  optical  characters  froa 
ho  Pressnitz  mineral,  and  also  from  another  from  Zermatt. 

350.  SPADAITE.     V.  Kobell,  GeL  Anz.,  Miinchen,  xvil  045,  1843,  J,  pr.  Ch.,  xxx.  467. 

Massive,  amorphous. 
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H.=2-5.   Lustre  a  little  pearly  or  greasy.     TranslnceDt.     Color  reddislj  h 
approaching  flesh-red.     Fracture  imperfect  conchoidal  and  splintery.         ^ 

Oomp.— 0.  ratio  for  &,  Si,  fl=5  :  12  ;  4;  whence,  if  a  fourth  of  the  water  is  basic,  (f  ]ftg+ 
fi)  Si+i  E[.    Analysis  by  v.  KobeU : 

Si  56-00        ^10-66         Fe  066         Mg  30-67         fl  ll-34=99-33. 

Pyr.,  etc. — In  the  closed  tube  yields  much  water  and  becomes  gray.  B.B.  melts  to  a  glass 
enamel.     Dissolves  in  concentrated  muriatic  acid,  the  sUica  easily  gelatinizing. 

Obs. — From  Capo  di  Bove,  near  Eome,  fiUing  the  spaces  among  crystals  of  wollastonite,  in  le 
citic  lava. 

Named  after  Sign.  Medici  Spada. 

QuiNCiTE. — The  quinciie  of  Berthier  is  in  light  carmine-red  particles  disseminated  through-lm 
limestone  deposit.  [ 

Comp. — Silica  54,  magnesia  19,  protoxyd  of  iron  8,  water  17=98.  From  near  the  village  O' 
Qutncy,  France.  Strong  concentrated  acids  dissolve  the  magnesia  and  iron,  and  leave  the  siliQ 
in  a  gelatinous  state.    The  color  is  attributed  to  organic  matter. 

I: 
351.  Pyrallolite  pt     352.  Piceophyll.     353.  Trayeesellite.     354.  Pitkarandite.    35S| 

Strakonitzite.    356.  Moneadite 


S'I2, 


These  are  names  of  pyroxene  in  different  stages  of  alteration,  between  true  pyroxene  and  eithe' 
serpentine  or  steatite.     For  analyses  and  descriptions,  see  under  that  species  (p.  221). 

357.  NEOLITE.    Neolit  Scheerer,  Pogg.,  Ixxi.  285,  1847. 

In  silky  fibres  stellately  grouped  ;  also  massive. 
H.  =  l— 2.      G.=2-T7.   after   drying.      Color  green.     Lustre  silky  oi 
earthy. 

Comp.— 0.  ratio  for  R,.fi,  Si,  fi  about  3  :  1  :  6  :  H;  whence  the  formula  MgSi  +  ^H[  +  ^3c 
tP].  Perhaps  (fi^,  K,  H')  Sil  As  the  mineral  is  formed  through  the  agency  of  infiltrating  wateri 
through  rocks  containing  magnesia,  it  is  not  safe  to  assume  that  there  are  no  impurities  present 
Analyses:  1-3,  Scheerer  (Pogg.,  Ixxxiv.  373);  4,  Richter  (ib.): 


Si 

^1 

Fe 

Mn 

Sig 

Ca 

fl 

1. 

Arendal 

52-28 

7-33 

3-79 

0-89 

31-24 

0-28 

4-04=99-85. 

2. 

(( 

47-35 

1027 

7-92 

2-64 

24-73 

6-28  =  99-19. 

3. 

Eisenach 

51-35 

9-02 

0-79 

30-19 

1-93 

6-50=99-78. 

4. 

(( 

51-44 

8-79 

PeO-88 

31-11 

2-00 

6-50  =  100-72 

Obs. — Occurs  in  the  iron  mines  of  Arendal,  and  in  cavities  in  basalt  near  Eisenach.  Als^ 
compact  massive  and  earthy  in  fissures  at  Rochlitz  in  the  Riesengebirge,  Bohemia,  of  a  pisJ 
tachio-green  color,  or  brownish ;  G-.  =  2-625  to  2-837.  Herter  &  Forth  (Jahrb.  G.  Reichs,  x.  IS^j 
observe  that  this  variety  contains  oxyd  of  zinc,  oxyd  of  iron,  lime,  alumina,  and  copper,  as  imj 
purities.  'j 

Named  from  veoi,  new,  and  XtS;?,  stone, 

358.  PALIGORSEIITE.     Paligorskit  T.  v.  Ssaftschenkof,  Yerh.  Min.  St.  Pet.,  1862,  102. 
Fibrous.     Soft,  but  tough,  and  hence  with  great  diflSculty  pulverized.    G.=2-217.    Color  white, 

Comp. — 0.  ratio  for  It,  K,  Si,  H,  after  excluding  8^  p.  c.  of  what  is  called  hygroscopic  water, 
1:2-5:8:  3. 

Analysis  by  Ssaftschenkof  (1.  c):  Si  52-18,  Xl  18-32,  ]Slg  8-19,  Ca  0-59,  fl  12-04,  hygrosc.  watei 
8-46=99  84.     B.B.  infusible.     Not  acted  on  by  the  acids. 

From  the  Permian  mining  district  of  the  Ural,  "  in  der  Paligorischen  Distanz  "  of  the  second 
mine  on  the  river  Popovka.     Probably  an  altered  asbestus. 

359.  Xylotile  Glocker,  Synopsis,  97,  1847  {Bergholz,  of  Sterzing,  and  Eolzasbesi),  approaches 
the  above  in  coustitution,  but  is  probably  only  an  altered  asbestus.  It  occurs  delicately  fibrous  ; 
glimmering  in  lustre ;  wood-brown,  light  or  dark,  and  also  green  in  color;  with  G.  =  2 4— 2*45  foi 
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ie  brown,  and  2*56  for  the  greenish,  Kenngott.     Thaulow  obtained  (Pogg.,  xli.  635)  Si  55'58,  Xl 
04,  3Pe  19-44,  Mg  15-50,  Oa  0-10,  fl  10  27=79-93.    Vou  Hauer  finds  (Sitz.  Wien.  Akad.,  xi.  a88): 


das 


sill 


Si 

^e 

Fe 

Mg 

Ca 

n 

1. 

44-31 

17-74 

3-73 

8-90 

2-27 

21-57 

2. 

45-53 

18-03 

3-36 

11-08 

tr. 

22-01 

3. 

47-96 

16-05 

1-87 

12-37 

ir. 

21  64 

Of  the  water  in  the  analyses,  9-20,  7-90,  and  8-13  p.  c.  passed  off  at  100"  C. ;  and,  eicludin??  thi 
lean  of  these  determinations,  reduces  the  mean  of  the  above  results  to  Si  5043,  Fe  18-97,  i'a 
-28,  Mg  11-82,  Ca  0-85,  H  14  63  =  99-98. 

Kenngott  considers  it  as  probably  altered  chrysotile. 

Xylite  of  Hermann  is  also  probably  only  a  hydrous  asbestus.  It  has  a  brown  color  and  asbesti- 
orm  structure.  Hermann  obtained  (J.  pr.  Ch.,  xxxiv.  180,  1845),  Si  44-06,  Fe  37-84,  Ca  6-58,  Mg 
>-42,  Ou  1-36,  H4-70  =  99-96.     H.  =  3.     G.  =  2-935. 

360.  ANTHOSIDERITE.    Eausm.,  GeL  Anz.  Gott.,  281,  1841. 


In  tufts  of  a  fibrous  structure,  and  sometimes  collected  into  feathery 
lowers.     Kesembles  cacoxene. 

H.=6'5.     G.=3.     Lustre  silky,  a  little  chatoyant  on  a  fresh  fracture. 

itJjolor  ochre-yellow  and  yellowisli-brown,  somewhat  grayish,  rarely  white. 

Powder  brown  to  colorless.      Opaque  or  slightly  subtranslucent.     Gives 

jparks  w^ith  a  steel.     Tough. 

Oomp.— Pe'^  Si''  +  2  H=Silica  60*3,  sesquioxyd  of  iron  35*7,  water  4-0  =  100.  Analysis  by  Schne- 
iermann  (1.  c,  and  Pogg.,  lii.  292)  of  the  yellow  variety  (mean  of  two  results):  Si  60-08,  Fe 
01  J4-99,  H  3-59  =  98-66.     If  the  water  is  basic,  the  0.  ratio  is  1  :  2J. 

Pyr,,  etc.— B.B.  becomes  reddish-brown,  then  black,  and  fuses  with  difficulty  to  a  black 
CQagnetic  slag.     Decomposed  by  muriatic  acid. 

Obs.— From  Antonio  Pereira,  in  the  province  Minas  Geraes,  Brazil,  where  it  is  intunately 
associated  with  magnetic  iron.     Named  from  avQos^  flower,  and  aiSnpoi,  iron. 

sent 


n.  UNISILICATES. 

361.  CALAMINE.  Cadmia  ^t.  Plin.,  xxxiv.  2;  Agric.  Foss.,  255,  1546.  Lapis  cnlarainaris, 
Germ.  Galmei  pt.  Agric.,  Interpr.,  1546.  Gallmeja  pt..  Lapis  calaminaris  pt.,  Cadmia  officiu.  pt, 
Wall.,  Min.,  247,  1747 ;  Zincum  naturale  calciforme  pt.,  Galmeja,  Lapis  calaminaris  pt.,  Cronst, 
197,  1758.  Calamine  pt.  Fr.  Trl.  Wall,  i.  447,  1753.  Zincum  spatosum  cinercum  corapactum 
electricum,  ib.  flavescens  drusicum  (fr.  Carinthia),  v.  Born,  Lithoph.,  i.  132,  1772.  Calamine  pt, 
Mine  de  Zinc  vitriforme  (with  figs.)  de  Lisle,  Crist.,  329, 1772,  iiu  81,  1783 ;  Kieselerde,  Ziukoxyd 
(fr.  Derbyshire),  Klapr.,  Crell's  Ann.,  i.  S91,  17s8.  Galmei  pt.  Karst,  Tab.,  24,  1791.  Zino 
oxyde  pt.  H.,  Tr.,  iv.  1801.  Electric  Calamine,  Silicate  of  Zinc,  SmiOi^on,  Phil.  Trans.,  1803. 
Zinc  Calamine  Brongn.,  Min.,  il  136,  1807.  Zinkglaserz  Karst,  Tab.,  70.  loO,  1808.  Zinkkieselerz, 
Kieselziukerz,  Kieselzinkspath,  Kieselgalmey,  Germ.  SiUceous  Oxyd  of  Ziua  Zinc  oxyde  sUi- 
cifere  H.  Calamine  Beud.,  Min.,  ii,  190,  1832.  Sraithsouite  B  &  M.,  Min.,  1852  [not  Smithson- 
ite  Beud.].     Hemimorphit  Kenng.,  Min.,  67,  1853.     Wagit  Radoszkovski,  C.  R,  liiu  107,  1862. 

13',    6^  A  1-1= 
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O  A  3-^=118  34 
6^  A  |-^=162  59 
6^  A  f  ^I=166  36 
6>  A  l-fcl54-  31 
0  A  3-^124  58 


6^  A  1=142°  ir 

^4  A  2-2=129  7 

*-2  A  t-2,  ov.  i-i,=114:  50 

/A^-fcl2r  54 
^-2  A  ^'4=147  17 
^.S  A  ^*=156  49 


Twins.  Cleavage :  I,  perfect ;  0,  in  traces.  Also  staH 
actitic,  mammillated,  botryoidal,  and  fibrous  forms;  also 
massive  and  granular. 

H.=4-5— 5,  the  latter  when  crystallized.  G.  =  3-16— 3*9^ 
3*43 — 3  "49,  from  Altenberg.  Lnstre  vitreous,  0  subpearly,' 
sometimes  adamantine.  Color  white ;  sometimes  with  a  delicate  bluisHi 
or  greenish  shade  ;  also  yellowish  to  brown.  Streak  white.  Transparent! 
—translucent.  Fracture  uneven.  Brittle.  Pyroelectric.  Double  refrac- 
tion strong;  optic-axial  plane  ^-^ ;  divergence  81° — 82|-°  for  the  red  rays  ; 
bisectrix  positive,  normal  to  0.  i 

i 

Var. — 1.    Ordinary,     (a)   In   crystals.      Measured  angles:    lAi-i=l28°   4',    Schrauf,    givingg 
/A/=103°52';  /At-S=151°  12',  Schrauf;  i-^  A  i-i=Ul°  25',  Hessenberg;    0  A  l-i=148°  SI','- 
Dauber,  148"  39',  Schr.;    0  A  34=118°  39',  Dauber,  118°  40'  Schr. ;    0  A  14=154°  31,  Daub., 
154°  27',  Schr.     (6)  Mammillary  or  stalactitic.     (c)  Massive;  often  cellular.      PFa^f^e  is  a  concre-i 
tionary  light-blue  to  green  calamine  from  Nijni  Jagurt  in  the  Ural;  G-.  =  2*707.  | 

2.  Carbonated.     Sullivan  has  described  (Dublin  Q.  J.  Sci.,  1862,  ii.  150)  a  variety  of  calamine^ 
from  the  Dolores  mine  in  the  province  of  Santander,  ISpain,  occurring  in  concentric  pisoiitic  masses, 
frequently  containing  a  semitranslucent,  opal-like  nucleus.     This  mineral,  produced  from  the  hy- 
drous carbonate  by  the  action  of  sihcated  waters,  contains  from  12  to  20  per  cent,  of  carbonate  of 
zinc;  G.  =  2-88 — 3'69.     Sullivan's  paper  is  one  of  much  interest. 

3.  Argillaceous.  Another  calamine  from  Spain,  analyzed  by  Schonichen  (B.  H.  Ztg.,  xxii.  163), , 
contains  20  to  26  p.  c.  of  alumina,  with  31-5  p.  c.  of  sihca,  21  to  285  p.  c.  of  oxyd  of  zinc,  and  18  to  i 
20  of  water ;  and  is  apparently  calamine  mixed  with  clay.  It  occurs  massive ;  color  at  first  white, , 
changing  in  the  air  to  violet,  brown,  and  finally  black;  transparent  on  the  edges  ;  feel  soapy. 

Comp.— 0.  ratio  for  ft,  Si,H=l  :  1  :  i;  2n" Si +  H= Silica  2 5 -r.,  oxyd  of  zinc  67-5,  water  7-5) 
=  100.  Perhaps  in  some,  or  all  cases,  one-third  more  water,  or  ^n- Si +  l5H= Silica  24-4,  oxyd  of 
zinc  r.5-9,  water  9-7  =  100, 

Analyses:  1,  Smithson  (Nicholson's  Journ.,  vi.  78);  2,  3,  Monheim  (J.  pr.  Ch.,  xlix.  319);  4,, 
Berzelius  (Ak.  H.  Stockh.,  1819,  141);  5,  Berthier  (J.  d.  M.,  xxviii.  341);  6,  Thomson  (Phil.  Mag., , 
1840);  7,  8,  Hermann  (J.  pr.  Oh.,  xxxiii.  98);  9,  E.  Schmidt  (J.  pr.  Ch.,  h.  257);  10,  C,  Schnabel , 
(Pogg.,  cv.  144);   11,  Radoszkovski  (1.  c): 


Si 


2n 


1.  Retzbanya 
2. 

3.  Altenberg 

4.  Limburg 

5.  Brisgau 

6.  Leadhills;  G.  =  3-164 

7.  Nertschinsk;  (x.  =  3-871 

8.  "  G.=3-435 

9.  Moresnet 

10.  Santander;  G.=3-42 

11.  Ural,  Wagite 


25-0 

68-3 

25-34 

67-02 

(1)  24-85 

66  40 

26-23 

66-37 

25-5 

64-5 

23-2 

66-8 

25-38 

62-85 

25-96 

65  66 

24-44 

66-48 

23-74 

66-25 

2600 

66-90 

:  100-97  Monheim 
: 99-27  Monheim. 


4-4=97-7  Smithson. 

7-58,  3Pe  0-68,  C  0*35: 

7-49,  ffe  0-22,  C  0-31: 

7-40  =  100  Berzelius. 
10-0  =100  Berthier. 
10-8  =100-8  Thomson. 

9-07,  tb  2-70=100  Hermann. 

8-38  =  100  Hermann. 

7-02  Pe  0-72,0  1-02=99-68  Schmidt. 

8-34,  Xl,  J?e  1-08,  f  ir.  =  99-41  Schnabel. 

4-70,  Ca  1-55,  Ou,  Fe  in=99-15  Radosz. 


The  vjagile  gives  the  0.  ratio  1:1  :  ^, 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  whitens,  and  gives  off  water.  B.B.  almost  infusi- 
ble (F.  =  6) ;  moistened  with  cobalt  solution  gives  a  green  color  when  heated.  On  charcoal  with 
soda  gives  a  coating  which  is  yellow  while  hot,  and  white  on  cooling.  Moistened  with  cobalt  solu- 
tion, and  heated  in  O.F.,  this  coating  assumes  a  bright  green  color.  Gelatinizes  with  acids  even 
when  previously  ignited.  Decomposed  by  acetic  acid  with  gelatin ization.  Soluble  in  a  strong 
solution  of  caustic  potash.  • 
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Obs.— Calamine  and  smithsonito  arc  usually  found  associated  in  veins  or  beds  In  strulitlt'd 
calcareous  rocks  accompanying  ores  of  blende,  iron,  and  lead,  as  at  Aix  la  ChaiK-llc ;  RuiU-l  und 
Bleiberg,  in  Carinthia,  in  the  upper  Triassic;  Moresnet  in  Belgium,  Fribourg  in  lirLsgau.  Iserlohn, 
larnowitz,  Olkucz,  Miedzanagora,  Retzbanya,  Schcmnitz.  At  Hough  ten  Gill,  in  Cuiiilicrbud,  it 
acicular  crystals  and  mamraillary  crusts,  sky-blue  and  tine  green  ;  at  Alston  Moor,  white;  at  the 
Rutland  mine,  near  Mattock,  in  Derbyshire,  in  brilliant  crystals,  and  grayish-wliite,  and  yellow,  and 
maramillated;  at  Castleton,  in  crystals;  on  the  Mendip  Hills,  mostly  brownish-yellow,  and  in  part 
stalactitic ;  in  Flintshire,  etc.,  Wales ;  Leadhills,  Scotland.  Large  crystals  have  boeu  found  at 
Nertschinsk. 

In  the  United  States  occurs  with  smithsonito  in  Jefferson  county,  Missouri  la  Pennsylvania, 
at  the  Perkiomeu  and  Phenixville  lead  mines ;  in  a  lower  Silurian  rock  two  miles  from  Bethle- 
hem, at  Friedensville,  in  Saucon  valley,  abundant  and  extensively  worked ;  on  the  Susqu'dianua, 
opposite  Selinsgrove.  Abundant  in  Virginia,  at  Austin's  mines  in  Wythe  Co.  A  pale  yellow, 
fusible  zinciferous  clay  occurs  in  considerable  abundance  with  calamine  at  the  Ueberroth  mine, 
Friedensville.  Analysis  of  this  by  John  M.  Blake  gave  Si  4r;JG,  'A\  a-04,  Fo  l»-55,  Zix  ;52"2-l,  .Mg 
1*02,  K  tr.,  IT  7'76.  Other  specimens  examined  by  W.  T.  Roeppcr  gave  a  variable  amount  of  zinc, 
showing  that  the  substance  is  not  homogeneous  (priv.  contrib.). 

On  cryst.  see  G-.  Rose,  Pogg.,  lix. ;  Dauber,  Pogg.,  xcii.  245  (whoso  measurements  are  above 
adopted);  Hessenberg,  Senk.  Nat.  Ges.  Frankfurt  a  M.,  ii.  2GU;  Schrauf,  Ber.  Ak.  Wicn,  xxxvUL 
189;    Descl.  Min.,  i.  117. 

The  name  Calamine  (with  Galmei  of  the  Germans)  is  commonly  supposed  to  bo  a  corruption  of 
Cadmia.  Agricola  says  it  is  from  cdLamus,  a  reed,  in  allusion  to  the  slender  forms  (stalactitic)  com- 
mon in  the  cadmia  fornacum. 

The  cadmia  of  Pliny  and  of  other  ancient  authors  included  both  the  native  silicate  and  carbon- 
ate, and  the  oxyd  from  the  chimneys  of  furnaces  (cadmia  fornacum).  The  two  native  ores  con- 
tinued to  be  confounded  under  the  name  lapis  calaminaris,  calnnine  or  galmei,  until  investi- 
gated chemically  by  Smithson  in  1808.  Earlier  analyses  had  made  out  chemical  differences,  and  somo 
autliors,  before  1790,  had  rightly  suggested  a  division  of  the  species  :  Borgmann  having  found 
28  p.  c.  carbonic  acid  in  a  Holywell  specimen  (J.  de  Phys.,  xvi.  17,  1780);  and  Pelk-tier.  in  a 
kind  from  Fribourg  in  Brisgau,  which  had  been  called  ZtoUte  of  Brisjau  because  it  gelatinized 
with  acids,  52  p  c.  siliai,  with  3G  oxyd  of  zinc,  and  12  water  (J.  do  Phys.,  xx.  I'.O,  1782);  and 
Klaproth,  in  another,  similarly  gelatinizing,  (iO  oxyd  of  zinc  and  :i3  silica.  But  Smithson  was 
the  first  to  make  known  the  true  composition,  and  clear  away  all  doubts. 

De  Lisle  noticed  the  crystalline  forms  of  the  two  species,  describing  one  kind  as  pri.-mntic  with 
dihedral  summits,  and  the  other  as  scalenohedral  hke  dogtooth  spar,  yet  did  not  fully  appreciate 
the  importance  of  the  observation  ;  while  Haiiy,  14  years  later,  in  his  Traile,  describes  only  the  crys- 
tals of  the  silicate,  and  takes  the  ground  *^^hat  the  zinc  carbonaOk  was  only  an  impure  calcureoua 
"  zuic  oxyde." 

In  1307  Brongniart  called  the  silicate  calamine,  leaving  for  the  other  ore  the  chemical  name 
zinc  carhonatee.  In  1832,  Beudant  followed  Brongniart  in  the  former  name,  and  designated  tlie 
latter  Smiihsoniie,  after  Smithsox,  who  had  analyzed  in  18U3  the  carbonate  as  well  as  silicate. 
Thus  the  two  species  were  at  last,  not  only  distinguished,  but  mineralogically  named. 

Unfortunately,  Brooke  &  Miller,  in  lb<52,  reversed  Beudant's  use  of  these  names,  with  no  good 
reason  ;  and  in  1853,  Kenngott,  on  account  of  the  confusion  of  names,  as  he  says,  introtliicea  lor 
i  the  silicate  the  new  name  Hemimorphite,  and  so  added  to  the  confusion.  These  muovatiuus 
i  should  have  no  favor. 

I     3G1  A.  MORESNETITE  Risse  (Yerh.  nat  Ver.  Bonn,  1866,  Ber.  98).  A  mhieral  from  Altcnberg,  near 

i  Aachen,  occurring  with  calamine.     Two  varieties  are  found,  one  dark  to  leek-grecn  and  opaque  ; 

tthe  other  light  emerald-green,  transparent.     The  latter  is  the  purest ;  it  has  H- =  -_;>.  couehoianl 

fracture,  streak  white.     It  afforded  on  analysis  Si  30-31,  Al  13-G8,  Fo  0-27,  >i  1-14.  Zn  -i-^'^l;  Jig 

tr.,  Oa  tr.,  H  1 137  =  100-18.    B.B.  on  charcoal  gives  with  cobalt  solution  a  paio  grecu  mass.    UiUi- 

cultly  soluble  in  acids. 

362.  VILLARSITE.     Dufrmoy,  C.  R.,  1842,  Ann.  d.  M.,  IV.  i.  387,  1842.     Sorpcntin  aus  d. 
Malenkerthal  FeUenUrg,  J.  pr.  Ch.,  ci.  38,  1867. 

Ortliorhombic.  7 A  7=120°  8',  Descl.  Observed  planc^:  0,  1-',  1; 
crystals  all  compound,  consistiiii^  of  three  intersecting  mdividimls;  compo- 
Bition-face  U.  0  A  l-feUO<>  36',  0  A  1  =  136°  32'.  (Crystallization  per- 
haps  pseudomorphic.)     Mostly  in  rounded  irrains.     Also  massive. 

H.=4-5.     G.  =  2-978,  fromTraversella;   2-1)0,  fr.  Malenkerthal.    Coloi 
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yellowish -green  to  olive-green;  also  dark  green  to  blackisb..     Streak  un 
col3red.      Translucent;    transparent  in  thin  plates.      Double    refractionj 
strong  ;  optic-axial  plane,  i-l ;  bisectrix  normal  to  0^  positive  ;   Descl. 

Comp.— 0.  ratio  for  R,  Si,  5=1  :  1  :  i;  (H  Mg+i^a-  Fef  Si+i  fi=Snica  38-9,  magnesia  4'7-5,! 
protoxyd  of  iron  7*8,  water  5*8  =  100.  Appears  to  be  a  hydrous  forsterite  or  boltouite  in  compo 
BitioK,  and  to  resemble  much  the  latter.  G-.  Rose  pointed  out  the  approximation  in  angle  to; 
chrysolite,  and  regarded  it  as  an  altered  variety.  Its  occurrence  in  twins  of  three  intersectingi 
crystals,  as  made  known  by  Descloizeaux  (Miu.,  95, 1862),  is  an  important  characteristic  not  thus  faB 
observed  in  forsterite,  or  any  other  species  of  the  chrysolite  group.  The  crystals  have  the  planes; 
shining,  but  not  quite  even.  Analyses :  1,  2,  Dufrenoy  (1.  c,  and  Dufr.  Min.,  2d.  ed.,  iv.  3-ii5) ;  3,i 
Fellenberg  (1.  c.) : 

0-46  5-80=99-78  Dufrenoy. 
0-'72  6-21  =  99-15  Dufrenoy. 
5-55,  Cr,  Ni  0-15,  il  3-19=101-33  F.i 

Anal.  1  is  of  the  original  villarsite;  2,  of  grains  from  the  granite  of  Forez  and  Morvau,  rrance.3 
Pyr.,  etc. — B.B.  infusible.  With  borax  a  green  enamel.  Attacked  by  concentrated  acids. 
Obs. — At  Traversella  it  is  associated  with  mica,  quartz,  and  dodecahedral  magnetite.  Muchl 
boltonite  is  hydrous,  and  in  composition  belongs  here.  Grains  in  the  interior  of  the  serpentine 
pseudomorphs  of  Snarum  have  sometimes  a  similar  composition.  The  mineral  from  Pirlo  ini 
Malenkerthal,  of  the  Grisons,  constitutes  the  base  of  a  serpentine-like  rock,  which  is  slightlyj 
crystalline  in  texture,  somewhat  slaty,  feeble  lustre,  and  between  blackish-gray  and  dark  green  ini 
color.  Supposing  the  alumina  present  as  a  mixed  silicate,  the  formula  is  that  of  the  Traversella; 
mineral.     The  rock  looks  like  a  mixture  of  several  minerals. 


Si 

Fe 

Mn      Mg 

Ca 

1. 

Traversella          39-61 

3-59 

2-42     47-37 

0-53 

2. 

Forez                   40-52 

6-25 

43-75 

1-70 

8. 

Malenkerthal  (|)41-72 

7-97 

42-15 



I 


363.  PREHNITE.  Chrysohte  Sage,  Min.,  i.  232,  1777.  Chrysolite  du  Cap  (a  kind  of  Schorl) 
de  Lisle,  ii.  276,  1783.  Zeolithe  verdatre  v.  Born,  Cat.  de  Raab,  i.  203,  1790.  Prehnit  Wern., 
Bergm.  J.,  1790,  i.  110;  anal,  by  Klapr.,  Schrift,  Ges.  nat.  Berlin,  viii.  217,  1788.  Koupholite 
(fr.  Bareges),  Picot  la  Peyrouse,  Delameth.,  T.  T.,  ii.  547,  1797.  .^delite  (Edelite)  Walmstedt^ 
Jahresb.,  v.  217,  1825.    Jacksonite  Whitney,  J.  Nat.  H.  Soc.  Boston,  v.  487,  1847. 

Orthorhombic.  7a  7=99°  56^  0  A  l-^=rl46°  11^' ;  a-.h:  c=0-66963 
:  1  :  1'19035.  Observed  planes:  0\  vertical,  Z,  i-i,  i-l;  domes,  J-z,  f-^, 
6-1;  octahedral,  2,  6.  0  A  |-z==153°  20',  0  A  f-l=134c°  52^',  0  A  2=119° 
45',  0  A  6  =  100°  4r  0  A  6-z=106°  30',  /A  ^'-^=130°  2'.  Cleavage :  basal, 
distinct.  Tabular  crystals  often  united  by  0,  making  broken  i 
forms,  often  barrel-shaped.  Reniform,  globular,  and  stalac- 
titic  with  a  crystalline  surface.  Structure  imperfectly  co- 
lumnar or  lamellar,  strongly  coherent ;  also  compact  granular 
or  impalpable. 

H.  =  6— 6-5.  G.  =  2-8— 2-953.  Lustre  vitreous ;  6>  weak 
pearly.  Color  light  green,  oil-green,  passing  into  white  and 
gray ;  often  fading  on  exposure.  Subtransparent — translu- 
cent ;  streak  uncolored.  Fracture  uneven.  Somewhat  brit- 
tle. Pyroelectric,  with  polarity  central,  the  analogue  poles 
at  the  centre  of  the  base  and  the  antilogue  at  the  extrem- 
ities of  the  brachy diagonal,  Riess  &  Hose.  Double  refrac- 
tion strong;  optic-axial  plane  usually  ^-^;  bisectrix  positive, 
normal  to  0;  axial  angle  122° — 130°,  for  crystals  from 
Dauphiny  and  Pyrenees,  but  in  others  much  less;  divergence  very  slightly 
diminished  by  heating ;  Descl. 

Var. — Usual  in  firm  and  hard  incrusting  masses,  externally  globular  or  mammillary,  the  surface 
made  up  of^.dn  of  grouped  crystals  more  or  less  imperfect,  but  sometimes  smooth. 
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CoupJiolik  is  in  cavernous  masses,  made  of  small,  thin,  fragile  lamina)  or  scales-  the  original 
vas  irora  the  peak  of  Ereslids,  near  Bareges,  in  the  Pyrenees ;  also  reported  from  the  Col  d\ 
Sonhomrae,  at  the  foot  of  Mt.  Blanc.     Named  from  ^..u(/)««,  tender. 
Edelite  (or  JJJdelUe)  is  notliing  but  prehnite  from  yEdelfors,  Sweden. 

Jacksoniie  (or  anhydrous  prehnite)  of  Whituey  is  ordinary  prehnite,  from  Keweenaw  Pt.  and  IsU 
^il  ioyale. 

Crystals  from  Farraington,  Ct.,  have  for  the  optic-axial  plane  i-l;  and  the  divergence  for  the  red 
I  fays  in  the  outer  parts  of  a  plate  of  a  crystal,  48'— 50' ;  in  an  interior  wedge-shaped  part  of  tho 
^  lame  plate,  IT'',  Descl.     The  dispersion  is  very  strong  in  these  crystals,  while  in  those  of  Dau- 
iiii  )hiny  it  is  hardly  perceptible. 

Comp.— 0.  ratio  for  E,  fi,  Si,  I'l=2  :  3  :  6  :  1,  whence,  if  the  water  is  basic,  for  bases  and 
jilica,  1  :  1 ;  and  formula  (^  H='  +  ^  Ca  +  ^  ^1)-  Si='=Silica  4:rG,  alumina  21'9.  Ume  27-1,  water  4-4  = 
LOO.  Analyses:  1,  2,  Gehlen  (Schw.  J.,  iiL  171);  3-5,  Walmstodt  (Jahresb.,  v.  217);  G,  7,  Thom- 
!on  &  Lehunt  (Min.,  i.  275);  8,  Reguault  (Ann.  d.  M.,  III.  xiv.  154);  9.  Amcluug  (Ramin.  2d 
3uppl.,  118,  Pogg.,  Ixviii.  312);  10,  1 1,  Leonhard  (Pogg.,  hv.  579);  12,  Domeyko  (Ann.  d.  M.,  IV. 
X  3);   13,  P.  Kiitzing  (B.  H.  Ztg.,  xx.  2G7);   14,  C.  W.  Paykull  ((Efv.  Ak.  Stock.,  lb6G,  85): 


Si  '-kl 

1.  Tyrol  43-00  23*25 

2.  Tyrol,  Fassa  42-88  21-50 
3    Mt.  Blanc,  Gouph.  44-71  23-99 

4.  Dumbarton  44' 10  24-26 

5.  ^delfors,  Edelite  43-03  19-30 

6.  Glasgow,  green  43-60  23-00 

7.  "          white  43-05  23-84 

8.  Bourg  d'Oisans  44-50  23*44 

9.  Eadauthal,  Harz  44-74  18-(j6 

10.  Niederkirchen,  j  42-50  30-50 

11.  pseudomorphs  \  44*00  28-50 

12.  ChiU  43-G  21*G 

13.  Tyrol  44-42  24*09 

14.  Upsala  44*11  22-99 


IPe 

2-00 
3-UO 


6*81 

2-00 

0*66 

4*61 

7-;^8 

0*04 

0*04 

4-6 

0-92 

3*22 


Ca     n 

26*00  4*00,  Mn  0*25=98-50  Gehlen. 

26-50  4*02,  Mu  0*25  =  98*75  Gehleu. 

25*41  4-45|  Sin  0*19,  Fe  1*25=  luO  Walmstedt. 

26*43  4*18,  Fe  0-74=99*71  Wahn.stcdt. 

2G*28  4*4:^,  ^n  0-15=  100-20  Walmstedt. 

22-33  6-40  =  97*33  Thomson. 

2G-16  4-60,  Mn  0*42,  K,  Na  1*03  Lehunt 

23-47  4-44=100*46  Reguault. 

27  00  4-13,  Na  1*03=102-40  Amelung. 

2-i-57  5*0i>,  K  0-()2  =  100*63  Leonhard. 

22-29  6-00,  K  0-01  =  100*84  Leonhard. 

25-0  5-3  =  100-1  Domeyko. 

26-41  4•2^•)  =  lo0*10  Kiitzing. 

25-83  4-26=100-41  Paykull. 


No.  10  is  a  pseudomorph  after  analcite,  and  11  after  leonhardite.  The  jacksonite,  or  anhydrous 
prehnite,  of  Whitney  (1.  c),  contains,  according  to  Jackson  and  Brush,  4*7,  415  (J.),  and  4*85  (B.) 

c.  of  water.  The  specimen  analyzed  by  Whitney  may  possibly  have  been  calcined,  as  in  sonio 
localities  on  Lake  Superior  it  is  customary  to  buru  the  copper  ore  to  free  it  from  adhering  rock. 
He  obtained  (1.  c.)  Si  46*12,  ^1  25-91,  Ca  27*03,  Na  0-85  =  99-91. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  at  2  with  intumescence  to  a  blebby 
enamel-like  glass.  Decomposed  by  muriatic  acid  without  gelatinizing.  CouphoUte,  which  often 
contains  dust  or  vegetable  matter,  blackens  and  emits  a  burnt  odor. 

Obs. — Occurs  in  granite,  gneiss,  syenite,  dioryte,  and  trappean  rocks,  especially  tho  last. 

At  St.  Christophe  aud  i'Armentieres,  near  Bourg  d'Oisans  in  Isere,  associated  with  axinitc  and 
epidote;  at  Ratschinges,  Fassa  valley,  and  near  Campitello,  Tyrol;  in  Salzburg;  Ala  in  Piedmont; 
the  Sau-Alp  iu  Carintiiia;  Joachimstlial  in  Bohemia;  in  Nassau,  at  Oberscheld  and  Uckersdurf: 
near  Freiburg  in  Brisgau  on  the  Rosskopf;  in  the  Harz,  near  Audreasberg,  with  datolitc;  Art-n- 
dal,  Norway;  i^delfors  in  Sweden  [edelite)',  Upsala,  Sweden,  in  rifts  in  hornblendii;  grauite,  ihe 
decomposition  of  the  hornblende  having  allorded  the  lime,  and  of  the  mica,  the  alumina  (Paykull); 
at  Friskie  Hall  aud  Campsie  iu  Dumbartousliire,  and  at  Harttield  Moss;  in  Renfrow.shire,  iu  veins 
traversing  trap,  associated  with  analcite  and  thomsonite ;  also  at  Corstorphiue  Hill,  tho  Castle 
and  Salisbury  Crag,  near  Edinburgh ;   Mourue  Mts.,  Ireland. 

In  the  United  States,  finely  crystallized  at  Farmiugton,  Woodbury,  and  Middletown,  Conn.,  and 
West  Springfield,  Mass.,  and  Patterson  and  Bergen  Hill,  N.  J. ;  iu  small  ciuantitics  in  gneiss,  at 
Bellows  Falls,  Vt. ;  in  syenite,  at  Charlestown,  Mass ;  Milk  Row  quarry,  often  in  minute  tabular 
crystals,  with  chabazite;  also  at  Palmer  (Three  Rivers)  and  Turner's  Falls,  Mass.,  on  the  (Ajuuco- 
ticut,  in  trap,  and  at  Perry,  above  Boring's  Cove,  Maine;  at  AVestpori,  Essex  Co.,  N.  Y.  (chilhinU 
Emmons),  ou  a  quartzose  rock  ;  on  north  shore  of  Lake  Superior,  between  Pigeou  Bay  and  Fond 
du  Lac;  in  large  veins  in  the  Lake  Superior  copper  region,  often  occurring  as  the  veinstone  of  tho 
native  copper,  sometimes  including  strings  or  leaves  of  copper ;  aud  at  times  in  radiated  nodulca 
^sseminated  through  the  copper. 

Handsome  polished  slabs  of  this  mineral  have  been  cut  from  masses  from  China. 

The  formula  (^  fi*  +  i  Alj'  Si'  is  analogous  to  that  of  chrysolite  in  the  ratio  1  :  1,  and  tho  two 
species  appear  to  be  homceoraorphous,  2-1  '.  '2-1  iu  chrysolite  =  99"  7'. 

Alt. — Prehnite  occurs  altered  to  green  oartli  and  feldspar.  r  r- 

Named  by  Werner  in  179o  alter  Col.  I'reiia,  who  first  found  the  mineral  at  the  Cape  ol  uoot 
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Hope.     Sage  had  called  it  (1*777)  chrysolite,  and  Rome  de  Lisle  had  referred  it  (1763,  to  the? 
group  of  schorl. 

863A.  UiGiTE  Heddle  (Ed.  N.  Phil.  J.,  11.  iv.  162,  1856).     In  radiated  sheafy  clusters  of  plates, 
in   nests   in   the   amygdaloid   of  Uig,    Isle   of  Skye,    along  with  analcite   and  faroelite.      H. 
=  5-5;  Gr.  =  2-284;  lustre   pearly;  color  white,    slightly  yellowish.     Composition,  according  toi 
Ileddle  (loc.  cit.).  Si  45-98,  ^1  21-93,  Ca  16-15,  Na  4-7,  H  11-25.     The  0.  ratio  for  il,B,  Sicorres-- 
ponding  is  near  1:2:4.     B.B.  fuses  readily  and  quietly  to  an  opaque  enamel,  which  is  not  frothy; ; 
gives  a  strong  soda  reaction. 

It  appears  to  be  near  prehnite  in  structure,  and  needs  further  investigation. 

364.  CHLORASTROLITE.     C.  T.  Jackson;  J.  D.  Whitney,  J.  Nat.  Hist.  Bost.,  v.  488. 

Massive.     Finely  radiated  or  stellate  in  structure. 

H.=5'5  — 6.      G.:=3'180.      Lustre   pearly.      Color  light  bluish-green 
Slightly  chatoyant  on  the  rounded  sides.  \ 

Oomp.—O.  ratio  1  :  2  :  3  :  1 ;  (Ca^Na^gi'-f  2(^1,  ^Pe)' Si' +  6 fi=:(^  R3+|S)'^Si«+ 2 fi=Sil)  38 1 
87-6,  alumina  24-6,  sesquioxyd  of  iron  6-4,  lime  18-7,  soda  5*2,  water  7-5=100.  Analyses  by  Whit- i 
ney  (Rep.  Gr.  Lake  Sup.,  1851,  ii.  97) : 


Si 

Xl 

^Q,  httle  Fe 

Oa 

Na               t. 

fi 

1. 

2. 

36-99 

37-41 

25-49 
24-25 

6-48 
6-26 

19-90 
21-68 

3-70             0-40 
4-88 

7-22  =  100-18. 
5-77  =  100-25. 

Rammelsberg  observes  that  it  has  some  relation  in  composition  to  a  hydrous  epidote.     It  also  3 
approaches  carpholite. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  becomes  white.  B.B.  fuses  easily  with  intu- 
mescence to  a  grayish  blebby  glass.  Forms  a  transparent  glass  readily  with  borax,  tinged  -with 
iron      Soluble  in  muriatic  acid,  the  silica  separating  as  a  flocky  precipitate  ("Whitney). 

Obs. — Occurs  on  the  shores  of  Isle  Royale,  Lake  Superior,  in  smaU  rounded  pebbles,  which  i 
have  come  from  the  trap,  and  are  water  worn ;  it  receives  a  fine  polish. 

Named  from  xAwpds,  green,  aorpov,  star,  XiOoi,  stone. 

365.  TRITOMITE.    Tritomit  Weihye  &  Berlin,  Pogg.,  Ixxix.  299,  1860. 

Isometric  ;  tetrahedral,  f.  31.     Cleavage  indistinct. 

E[.=:5-5.  G.=3-9-4-66;  3-908,  Forbes;  4-16-4-66,  W.  &  B. ;  4-26, 
Moller.  Lustre  submetallic,  vitreous.  Color  dull  brown.  Streak  dirty 
yellowish-gray.     Subtranslucent.  I 

..3.      .      .. 

Comp,— (R^,  R'^,S)2Si'+4H?  Analyses:  1,  approximate,  N.  J.  Berlin  (1.  c.),-  2,  D.  Forbes  (Ed. 
N.Phil.  J.,  ILiii.  1856): 

Si        W        Xl        Ce        La        Fe     fin     Y       Mg      Ca      Na       fi: 

1.  20-13     4-62*     2-24     4036     15-11     1*83      0-46     0*22     5-15     1*46     7  86  =  99-44  Berlin. 

2.  21-16     3-95*»     2-86     37-64     12-41     2-68     1-10    4-64     0-09     4-04     0-33     8-68=99-58  Forbes. 

»  With  Mn  O,  Cu  O,  Sn  O".  ^     b  With  Sn  02^ 

F.  P.  Moller  has  obtained  a  very  different  composition  in,  apparently,  a  careful  analysis,  in  which 
the  state  of  oxydation  of  the  bases  was  ascertained  (Ann.  Ch.  Pharm.,  cxx.  241): 

Si    SnfaZr?€e    ^1    ¥e    Mn      Ce     La,Di    Y     Mg    Ca    ]&a    Sr    Na    K    fi 
15-38  0-74   3-63   4-48  1-61  2-27  0-49  1066  44*05   042  0-16  6-41  0-19  0-71  0-66  2-10  5-63=99-49  <i 

From  BerUn  and  Forbes,  the  formula  K'^  Si'-f;;4H  has  been  deduced.     Moller  obtains  the  0.  ratio  - 
for  R,  ?j,  Si,  H  4  :  1  :  4  :  2.     But  if  the  Sn,  Ta,  Zr  are  added  to  the  bases  instead  of  the  silica, 
the  oxygen  ratio  for  all  the  bases  to  the  silica  and  water  is  very  nearly  2  : 1  :  |. 

Forbes  questions  whether  the  crystals  observed  are  not  thorite. 

Pyr.,  etc — Yields  water  and  gives  a  weak  fluorine  reaction ;  with  borax  a  reddish-yellow 
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glass,  which  is  colorless  on  cooling.     With  muriatic  acid  in  powder  yields  clilorine  and  irela^ 
inizes.  '         ^ 

Obs.— From  the  island  Lamo,  near  Brovig,  Norway,  with  Icucophanite  and  mosandritc  in  a  coarsi 
syenite. 

Named  from  rp.'?,  three-fold,  and  tc/jvio,  to  cut,  alluding  to  the  trihedral  cavities  which  the  crjatali 
leave  in  the  gangue. 

365.  THORITE.   Thorit  Berz.,  Ak.  H.Stockh.,  1829.  OTangii  Bergemann,  Pogg.,  Ixxiii.  501,  1851 

Isometric  and  tetrahedral.  In  dodecaliedral  crystals,  with  ()ctalie<lral 
planes  tetrahedrally  developed,  the  larger  set  dull  and  even*  the  smaller 
bright  and  ronnded,  and  with  the  three  edges  abont  the  latter  replaced. 
Also  massive  and  compact. 

H.=4-5— 5.  G.=4-3— 54;  of  purest,  5— 5*4.  Lustre  of  surf  ace  of  fresh 
fracture  vitreous  to  resinous.  Color  orange-yellow,  brownish -yellow  ;  also 
black,  inclining  to  brown.  Streak  light  orange  to  dark  brown.  Trans]>a- 
rent  in  thin  splinters  to  nearly  opaque.  Iracture  conchoidal.  Easily 
frangible.     Optically  uniaxial. 

Var. — The  brownish-black  and  black  variety,  from  Lovo,  Norway,  was  the  mineral  from  which 
Berzelius  obtained  the  metal  thorium,  and%hich  received  tlie  name  thorite.  The  yellowish  variety 
is  the  orangite  (so  called  from  the  color),  from  Langesund  fiord,  which  Bergemann,  when  he  so 
named  it,  supposed  to  contain  a  new  metal,  called  by  him  donarium.  The  latter  has  since  been 
found  with  an  exterior  of  the  former.  The  mineral  occurs  as  pseudomorphs  after  orthoclase  and 
zircon,  and  crystals  of  the  latter  kind  have  afforded  Zschau  (Am.  J.  Sci.,  II.  xxvi.  'Mid)  the  angles 
/A1=1S2J°,  lAl  =  12o:i°,  the  corresponding  angles  of  zircon  being  132°  lU'andl2:i°  19'.  Zschau 
regards  the  mineral  thorite  as  tetragonal,  and  isomorphous  with  zircon,  not  considering  his  crystals 
as  pseudomorphous. 

The  mineral  varies  much  in  specific  gravity,  oran^^rte  affording  5-397,  Bergemann  ;  ^)--<-i,  Krantz; 
5-19,  Damour;  4-8S8— 5205,  Chydenius;  and  thorite,  4-68(i,  Berz.;  4GS6,  Bergemann;  4-;;U  — 
4-397,  Chydenius. 

Comp.— Essentially  Th Si +HTI= Silica  17-0,  thoria  7G-2,  water  G-8  =  100;  for  the  black 
thorite  (anal.1)  ThSi+ 2  H= Silica  16-4,  thoria  73-8,  water  9-8=  lOO.  Analyses:  1,  Berzelius  (I.e.), 
2,  Damour  (Ann.  d.  M.,  V.  i.  587);  3,  Bergemann  (1,  c);  4,  Chydenius  (Pogg.,  cxix.  4H)  : 

Si      Th  Sn    ^1     ^Pe    Mn     ©    l»b    Mg  Ca    Na     K  it 

1.  18-98  57-91  0-01   O'OG  3-40  2-39  TGI  0*80  0-36  2-58  0-10  0-14  9*50,  undis.  1 '70  =  99-51  Berz. 

2.  17-52  71-65  0-17  031  0-28  1-13  0-88    tr.  1-59  083  014  6-14=  100-14  Damour. 

3.  17-70  71-25 0-31  0*21 4-04  0*30  6-90,  Ca  C  4-04=  l(»0-74  B. 

tTH.  17-76  73-80  1'18    tr.  I'OS    6-4.)=  l<iO-27  Chydenius. 

Pyr.,  etc.— In  the  closed  tube  yields  water ;  the  orange  variety  becomes  dull-brown,  and.  on 
I  cooHng,  orange  again.  B.B.  on  charcoal  infusible,  the  edges  only  being  slightly  glazed ;  with 
borax  a  yellowish  pearl,  becoming  colorless  on  cooling;  with  salt  of  phosphorus  a  colorless  glass, 
which  becomes  milky  and  greenish  on  cooling;  with  borax  an  orange  glass  when  hot,  which  be- 
comes  grayish  on  couling.  A  little  nitre  being  added,  the  orange  color  remauis  after  coohnir. 
With  muriatic  acid  easily  forms  a  jelly  before,  but  not  after,  calcination.  The  black  thorite  be- 
comes pale  brownish-red  when  heated ;  and  on  charcoal  forms  a  yellowish-brown  slag. 

Obs.— Found  in  syenite  by  Esmark  at  Lov(),  near  Brevig,  in  Norway ;  also  at  Langesund 
fiord,  near  Brevig  (orangite,  anal.  2-4).  Masses  of  orangite  weighing  several  ounces  have  been 
obtained.     The  black  thorite  appears  to  be  partially  altered. 

367.  OERITE.  Ferrum  calciforme  terra  quadam  incognita  intimo  mixtum,  Tungsten  von 
Bastniis,  Cronstedt,  Ak.  H.  Stockholm.,  1751,  Min,  183,  1758.  Cerit  Ilis.  ct  Berz.,  Cerium  ea 
ny  Metal,  etc.,  1804,  Gehlen's  J.,  ii.  397,  1804,  Afh.,  L  58,  1806.  Ochroit,  Klapr.,  Gchlon's  J., 
ii.  303,  1804.  Cererit  Klapr.,  Beitr.,  iv.  140,  1807;  KarsL,  Tab.,  74,  1808.  Cerium  oxyde 
Biliceux  K,  Tabl,  1809.  Cerin-Stein  Wern.,  IIofTm.  Min.,  iv.  a,  280,  1817.  Kieselcent  G^nn 
ic       Silicate  of  Cerium.     Lanthanocerit  Hermann,  J.  pr.  Ch.,  Ixixii.  40G,  1861. 

^       Hexagonal  ?     Isometric  ?     In  short  six-sided  prisms,  Ilaid.     Commonlj 
massive ;  granular. 
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11.==  5 -5.  G. =4-91 2,  Haidinger.  Lustre  dull  adamantine  oi  resmouE( 
Color  between  clove-brown  and  cherry-red,  passing  into  gray.  Streai 
grayisli-wlnte.     Slightly  subtranslucent.     Brittle  ;  fracture  splintery. 

Comp.— 0.  ratio  for  R,  Si,  H=l  :  1  :  i;  (Ce,  La,  Di)^  Si+fi[=Silica  20-4,  ceria  TS-S,  watei 
6*1  =  100.  Analyses  :  1,  HisiDger  (Afh.,  iii.  287);  2,  Hermann  (J.  pr.  Chem.,  xxx.  193,  and  Ixxxr 
407);  3,  Kjcrulf  (Ann.  Ch.  Pharm,,  xxxvii.  12);  4,  Eammelsberg  (Pogg.,  cvii.  632,  and  Min,  Chi 
547) ;  5,  Hermann  (J.  pr.  Ch.,  Ixxxii.  406) : 

Si        Fe        Ce         La        Di       Oa       fl 

1.  Bastnas  18-00     1*80  68*59  1*25     9-60=r99*24  Hisinger. 

, ^-- , 

2.  "       16-06     S-n     26*55     16*33     18-05  3*56  8-10,  ^1  1-68,  Mn  0-2'7,  Mg  1-25,  C  4*62  E 

3.  "       21*30     4*98     58*50  8*47  1*23  5*52  =  100  Kjerulf. 

4.  "(1)19*18     1*54     64-55  '7-28  1*31  5-7l  =  99-o7  Eammelsberg. 

5.  "'    21-35     1*46     60*99       3*51       3*90  1*65  6*31,  C  0-83  =  100  Hermann. 

From  analysis  3,  3*27  of  molybdenite,  and  0*18  bismuth  glance,  are  removed  as  impurities 
Analyses  1  and  2  give  near  10  p.  c.  of  water,  with  much  lanthanum  and  didymium,  and  little  ceriunii 
according  to  Hermann ;  he  accordingly  applies  to  this  kind  the  distinctive  name  lanthanoceritt 
and  to  the  rest  that  of  cerite. 

Klaproth,  who  published  the  first  analysis  (Beitr.,  iv.  140),  and  gave  the  mineral  the  namo 
ochroite,  obtained  Si  34*5,  Ce  54-5,  3Pe  3*5,  Oa  l-25fiH  5-0  =  98*75;  with  his  silica  he  includes 
all  the  material  not  decomposed  in  his  method  of  analysis.  Hermann  has  supposed  the  substano 
analyzed  a  distinct  species. 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  infusible  alone ;  with  borax  in  the  outer  flamtr 
forms  a  yellow  globule,  which  becomes  almost  colorless  on  cooling;  in  the  inner  flame  a  weal 
iron  reaction.  "With  soda  not  dissolved,  but  fuses  to  a  dark  yellow  slaggy  mass.  G-elatinize 
with  muriatic  acid. 

Obs. —  Occurs  at  Bastnas,  near  Riddarhyttan,  in  Westmannland,  Sweden,  forming  a  bed  in  gneiss 
and  associated  with  mica,  hornblende,  copper  pyrites,  cerine,  etc.  It  bears  considerable  resem 
blance  to  the  red  granular  variety  of  corundum,  but  is  readily  distinguished  by  its  hardness. 

Hisinger  and  Berzelius,  in  1803-4,  detected  in  this  mineral  a  new  metal  which  they  namec 
cermm,  after  the  planet  Ceres,  then  recently  announced ;  and  the  mineral  they  called  cerite 
Klaproth  made  the  same  discovery  about  the  same  time,  and  gave  the  name  ochroite  to  the  mineral 
?.nd  ochroite  earth  to  the  new  earth  (alluding  to  its  color,  from  uiypih,  hrownish-'yellow).  In  his 
Beitrage,  1807,  Klaproth  accepted  the  names  of  Hisinger  and  Berzelius,  yet  added  a  syllable  (lesi 
they  should  appear  to  come  from  xrion,  wax),  making  them  cererium  and  cererite — a  change  noi^ 
accepted.  In  1839  Mosandor  proved  that  the  oxyd  of  cerium  contained  the  new  metal  lanthanum,) 
and  in  1842  another  new  metal,  didymium. 

368.  ERDMANNITE.    Berlin,  Pogg.,  Ixxxviii.  162. 

In  imbedded  grains  and  folia  ;  with  no  traces  of  crystallization.  j 

G.  =  3'l.   Lustre  vitreous.   Color  dark  brown.    In  thin  splinters.    Trans-i 

lucent.  ^ 

Comp. — Analysis  by  Blomstrand,  of  half  a  gramme  (1.  c.) : 

Si  ^1        Ox.  Ce  &  La    Fe  Mn  Y  Ca        fl  and  loss 

31*85  11-71  34*89         8*52         0*86         1*43         6*46  4*28 

Obs. — From  the  island  Stoko  in  the  Langesund  fiord,  near  Brevig. 
Named  after  Erdmann. 

369.  PYROSMALITE.  Pirodmalit  Hausm.,  MoU's  Efem.,  iv.  390,  1808.  Wesentlicher  Bes- 1 
tandtheil  Salzsaures  Eisenoxyd,  ^d,  ib.  (fr.  blowpipe  trials  of  Gahn,  its  discoverer).  Pyrosmaliti 
Karst,  Tab.,  103,  1808;  Eausm.,  Handb.,  1068,  1813.  Fer  muriate  K,  1812,  Lucas  TabL, 
ii.  418,  1813. 

Hexagonal.  6^  A  1=:  148°  30';  a=:0'5S07.  Observed  planes:  0,1,1, 
2.  0  A  2=129°  13',  /A  7=120°.  In  prisms  or  tables.  Cleavage :  basal, 
perfect:  /imperfect.  Also  massive.  Double  refraction  strong,  uniaxial 
Axis  negative. 


,    ^^f=i-^-^-     ^•  =  373-2;  3-081,  Ilisinger;  3-lG8-3-m,Lan-      Lus- 
tre ol  (7  pearly;  of  other  planes,  less  so.     Color  bluckish-crrecn^  to  palo 
[iver-brown,  passing  into  gray  and  pistacliio-grcen  ;  usually  brown  exter- 
,  aally,    and   light   greenish-yellow   internally.     Streak   paler   than   color 
^  Fracture  uneven,  rather  splintery.     Somewhat  brittle. 


)h. 


ritia 
rii 
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Oomp,— 0.  ratio  for  R,  Si,  ti=2  :  3  :  1 ;  and  ratio  of  chlorine  to  oxygen  about  1  •  42  Mak- 
ng  the  water  and  chlorid  of  iron  basic,  the  ratio  for  It +  11,  Si=l  :  1,  and  the  formula  (^  tl-h 
KK,  Fe  CA)r  Si=,  if  FeCl  :  Mn  :  Fe  (  +  Ca)=l  :  5  :  8,  SiHca  34-7,  Fe  31-7,  Mn  19  6,  chlorid  of  iron 
r-0,  water  7  0  =  100.  Analyses  :  1,  Hisinger  (Afh.,  iv.  S17j;  2,  same,  making  the  iron  and  man. 
ranese  protoxyd,  and  part  of  the  iron  a  chlorid,  and  reckoning  the  loss  as  water  (Rainm  Min. 
)h.,  S76);  3,  J.  Lang  (J.  pr.  Ch.,  Ixxxiii.  424): 


Si 
35-85 
35-85 
35-43 


S'e 

35-48 


Mn 
24-26 


24): 
Fe        Mn 


28-07 
30-72 


21-81 
20-51 


Ca  tL         CI  Fe 

1-21  undet.  3-77  Uisinger. 

1-21  [6-29]  3-77  3-00 

0-74  7-75  3-79  ,  ^I  0-24  Lang. 


In  an  earlier  trial,  Hisinger  obtained  Si  35-40,  J'e  32-60,  Un  23-10,  ^1  0-60,  the  rest  undeter- 
bined. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  which  reacts  acid.    B.B.  fuses  at  2  —  2-5  to  a  black 
oagnetic  glass.     With  the  fluxes  gives  reactions  for  iron  and  manganese.     A  bead  of  salt  of 
M  )hosphorus,  previously  saturated  with  oxyd  of  copper,  when  fused  with  the  pulverized  mineral 
mparts  a  beautiful  azure  color  to  the  flame  (chlorine).     Decomposed  by  muriatic  acid,  with  sepa- 
iat|ation  of  silica. 

Obs.— Pyrosmalite  occurs  at  Nya  Kopparberg  in  Westmannland,  and  at  Bjelkegruvan,  one  of 
™ihe  iron  mines  of  Nordmark  in  Wermland,  Sweden,  where  it  is  associated  with  calc  spar,  pyroi- 
ne,  apophyllite,  and  magnetic  iron.     A  hexagonal  prism,  in  the  museum  at  Stockholm,  is  nearly 
n  inch  in  diameter  and  one  and  a  quarter  inclies  long,  and  weighs  five  and  a  hall'  ounces. 
Named  from  nvp,  fire,  and  'o(Ti.ifi,  odor,  in  allusion  to  the  odor  when  heated. 

{70.  APOPHYLLITE.  Zeolith  von  Hellesta  0.  Rinman,  Ak.  H.  Stockh.,  82,  1784.  Zeolithua 
lamellaris  major  Miiller,  Be  Zeolithis  Suecicis,  32,  1791.  Ichthyophthalraite  (fr.  Uto)  d'Andrada, 
^herer's  J.,  iv.  32,  1800,  J.  de  Phys.,  li.  242,  180.  Mesotype  epointeo  (fr.  Iceland)  //.,  Tr., 
iii.  1801.  Apophyllite  K,  Notes  pour  servir  au  Cours  de  Min.de  I'an  XIII.  (18<)5),  Lucaa 
Tabl.,  i.  266,  1806.  Fischaugenstein  Wer/i.,  1808.  Ichthyophthalmit,  Albin,  Wern.,  Lctztes  Min. 
Syst.,  1817.  Tesselite  (fr.  Faroe)  Brewster,  Ed.  Phil.  J.,  i.  5,  1819.  Oxhaverito  (fr.  Iceland) 
Brewster,  Ed.  J.  Sci.,  vii.  115,  1827.  Xylochlor  (fr.  Sicily)  v.  Wcdt,  Vulk.  (Jest,  1853.  Leu- 
cocyclite  Herschell,  Descl.  Min.,  L  126,  1862. 


0  A  1=119°  30',  0  A  i-i=l^r  58',  1  A  1,  pyr.,= 


388 


899 


Tetragonal.     (9 A  1-^=128°  38';  «^=1-2515.     Observed  planes:  (9,  ^-^, 

^5    ^  ^^  -»-?  "35  T5  2^^  T  ^• 

04°  2;  bas.,  =  121°, 
:-^A^-3  =  161°  34>•-^A 
^-2=153°  26.'  Crystals 
sometimes  nearly  cylin- 
irical   or  barrel-shape. 

yleavasre :  0  hio-hlv 
Derfect;  /less  so.  Also 
nassive  and  lamellar. 

H.=4:-5-5.       G.= 
B-3-2-4;  2-335,  Haid- 


nger. 


a   variety  from 

[celand ;  2*359,  Thom- 

Lustre     of     O 


jOn.         JLustre     01     U 

3early ;  of  the  other  faces  vitreous.     Color  white,  or  graylsli ;  occaMonallV 

;vith'a  greenish,  yellowish,  or  rose-red  tint,  flesh-red.     Streak  uncolored. 
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Transparent ;  rarely  opaque.  Brittle.  Double  refraction  feeble ;  eitbei 
positive  or  negative ;  sometimes  a  tesselated  structure  made  apparent  by 
polarized  light. 


SI 


Var.— 1.  Ordinary.  Usually  in  crystals,  which  are  remarkable  for  their  pearly  basal  cleavage^ 
Form  sometimes  nearly  cubic. 

B.&xij''^  Mesoiype  ipoinUevfSi&  an  Iceland  variety ;  Fuchs  and  Gehlen  iu  1816  ascertf^ned  its: 
identity  with  apophyllite.  In  tabular  crystals  from  the  Seisser-Alp  Dauber  found  1  A  1  =  121"  7-J' ;' 
in  red  from  Audreasberg  120°  29'  18"  ;  in  crystals  from  Poonah  119°  43'. 

1.  The  name  Oxhaverite  was  applied  to  a  pale  green  crystal  found  in  petrified  wood  at  the  Oxhavei?  \ 
Springs,  near  Husavick  in  Iceland.  Albin  of  "Werner  (named  from  albus,  white)  is  in  small  nearlylj 
cubic  crystals,  opaque  white  in  color,  from  Aussig,  Bohemia,  partly  decomposed.   Xylochlore,  fromr 
Sicily,  is  olive-green,  and  has  G.  =  2-2904 ;  it  owes  its  color  to  the  presence  of  a  little  iron. 

2.  Tesselite,  from  Faroe,  is  a  cubical  variety,  exhibiting  a  tesselated  structure  in  polarized 
light. 

3.  Leucocyclite,  when  plates  parallel  to  the  base  are  examined  by  means  of  polarized  light, i 
shows  a  black  cross  with  rings  that  are  alternately  white  and  violat  black,  with  compensation 
positive  (whence  the  name,  from  ^evki's^  white,  and  KVK^oi,  circle),  instead  of  the  ordinary  colored' 
rings — a  peculiarity  observed  in  crystals  from  the  Seisser-Alp,  Audreasberg  (part  of  those  of  thisi 
locality),  Skye,  Far5e,  Iceland,  Uto,  and  Poonah  in  India.  Some  crystals  from  Uto  and  Cziklowa,:; 
similarly  examined,  exhibit  a  black  cross  on  a  deep  violet  ground,  with  compensation  negative.fl 
These  different  optical  phenomena  may  be  presented  by  contiguous  plates  of  the  same  crystal ;! 
Descl. 

Comp. — A  silicate  of  lime  and  potash  containing  some  flu9rine,  0.  ratio  for  R,  Si,  H  mostly. 
1  :  3'75  :  2  ;  for  the  analysis  by  Berzelius,  1:4:  2;  and  for  Oa,  K,  8  :  1.  Eatio  usually  taken  at 
1  :  4  :  2  ;  which  corresponds  to  E,  +  2  Si+  2  H ;  and  if  1  H  be  basic,  the  formula  may  be  tl^  Si 
+il  Si,  or  more  specially  (-^  H  +  i  (^  K  +  §  Ca))'^  Si+II  Si=Silica  55*5,  lime  23-0,  potash  4*8, 
water  16'7  =  100.  This  makes  it  a  Unisilicate,  like  other  tetragonal  silicates,  with  an  opal-like 
(uncrystaUizable  ?)  sUicate  as  accessory.  The  ratio  of  the  fluorine  to  the  oxygen  has  not  been 
ascertained. 

Analyses:  1,  2,  Berzelius  (Afh.,  vi.  181);  3,  Eammelsberg  (2d  Suppl.,  16);  4,  Stolting  (B.  H. 
Ztg.,  XX.  267) ;  5,  Eammelsberg  (Min.  Ch.,  505) ;  6,  C.  T.  Jackson  (This  Min.,  1850,  249) ;  7,  E.  L. 
Eeakirt  (Am.  J.  Sci,  II.  xvi.  84);  8,  J.  L.  Smith  (This  Min.,  304,  1854);  9,  W.  Beck  (Verh.  Min. 
St.  Pet,  1862,  92);  10,  Haughton  (Phil.  Mag.,  IV.  xxxii.  228): 

Si         Ca        K        fl  F 

l-54rr 99-85  Berzelius. 
1-12=:  100-05  Berzelius. 
1-18  Eamm. 

?=97-58  Stolting; 
0-46  Eamm. 
0-91  =  99-47  Jackson. 
1-71  =  101  Eeakirt. 
0-96=99-19  Smith. 
0-84=100-17  W.  Beck. 
0-97,  ^1 0-24,  Mg  0-08,  ISra0-63=99-84  H. , 

Xylochlore  afforded  v.  Waltershausen,  as  a  mean  of  two  analyses  (1.  c),  Si  52*07,  Ca  20-57,  Fes 
3-40,  Sig  0-33,  Na  0*55,  K  3-77,  ^1  1*54,  H  and  C  17-14=99-37.  The  red  color  of  the  A.udreas«  • 
berg  crystals  is  attributed  by  Suckow  to  fluorid  of  cobalt. 

Pyr.,  etc. — In  the  closed  tube  exfoliates,  whitens,  and  yields  water,  which  reacts  acid.     In  i 
the  open  tube,  when  fused  with  salt  of  phosphorus,  gives  a  fluorine  reaction.     B.B.  exfoliates, , 
colors  the  flame  violet  (potash),  and  fuses  to  a  white  vesicular  enamel.     F.  =  r5  (v.  Kobell).     De- 
composed by  muriatic  acid,  with  separation  of  slimy  silica. 

Obs. — Occurs  commonly  in  amygdaloid  and  related  rocks,  with  various  zeolites ;  also  occasion- 
ahy  in  cavities  iu  granite,  gneiss,  etc.  Greenland,  Iceland,  the  Faroe  Islands,  Poonah  and  Ah- 
mednuggar  in  Ilmdostan,  afford  fine  specimens  of  apophyllite  in  amygdaloid.  At  Audreasberg,  in 
silver  veins,  traversing  gray-wacke  slate  ;  atOrawicza,  Cziklowa,  and  Szaszka  in  Transylvania,  asso- 
ciated with  wollastonite  ;  in  Fifeshire,  with  magnetic  iron ;  at  Uto  in  Sweden ;  at  Puy  de  la  Piquette 
in  Auvergne,  in  a  tertiary  limestone,  near  intruded  basaltic  rocks ;  at  Finbo,  Uto,  and  Hallesta, 
Sweden ;  iu  the  Tyrol,  near  Frombach ;  near  Nertschinsk,  Siberia ;  in  Australia ;  the  Yalen* 
cian  Mines,  Mexico. 

In  America  it  has  been  found  at  Peter's  Point  and  Partridge  Island,  in  the  Basin  of  Mines,  Nova 
Scotia,  both  massive  and  crystallized,  presenting  white,  reddish,  and  greenish  colors,  and  asso- 
ciated with  laumontite,  thomaonite.  and  other  minerals  of  trap  rocks  j  also  at  Chute's  cove,  Cape 


1. 

Uto 

52-13 

24-71 

5-27 

16-20 

2. 

Faroe,  Tesselite 

52-38 

24-98 

5-37 

16-20 

3. 

Audreasberg 

51-33 

25-86 

4-90 

und. 

4. 

rdh. 

51-73 

25-02 

5-10 

15-73 

5. 

Eadautbal,  G-.  =  1-961 

52-69 

25-52 

4-75 

16-73 

6. 

Michigan,    a.  =  2-305 

51-89 

25-60 

5-07 

16-00 

7. 

Nova  Scotia 

52-60 

24-88 

5-14 

16-67 

8. 

L.  Superior,  G.  =  2-37 

52-08 

25-30 

4-93 

15-92 

9. 

Pyterlax,  Finl.           (f) 

52-12 

24-99 

5-75 

16-47 

10. 

Bombay 

51-60 

25-08 

5-04 

16-20 
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.'Or,  Isle  Haute,  Swan's  Creek,  and  Cape  Blomidon.     Large  crystals  occur  at  Bergen  Hill,  N  J 
ssociated  with  analcite,  pectolite,  stilbite,  datollte,  etc.,  some  of  them  3  inches  across.     It  is  also 
9und  at  Gin  Cove,  near  Perry,  Maine,  with  prehnite  and  analcite  in  amygdaloid ;  at  iho  Cliff 
aine.  Lake  Superior  region  (f.  399) 

Apophyllite  was  so  named  by  Haiiy  in  allusion  to  its  tendency  to  exfoliate  under  the  blowpipe, 
rom  diTo  and  <pvX\ou,  a  leaf.  Its  whitish  pearly  aspect,  resembling  the  eye  of  a  fish  after  boiling' 
•ave  rise  to  the  name  Ichthyophihalmiie,  from  ix()('i,Jish,  and  6<p0,ix,„',;^  eye.  ' 

The  name  ichthyo^hihalmite  (or  ichihyophihalrne),  given  in  1800  by  d'Andrada,  has  priority.  But 
I'Andrada's  descripTion  (1.  c.)  is  bad  in  all  respects,  answering  much  better  for  pearl  v  feldspar  or 
dularia,  even  the  specific  gravity  (2-491)  being  far  out  of  the  way ;  it  aflbrds  somo  evidence  that 
le  may  have  drawn  it  from  another  mineral.  It  was  therefore  hardly  a  violation  of  the  strictest 
■ule  of  priority  that  Haiiy,  who  had  studied  carefully  the  crystallization  of  the  mineral  before  it 
tii  vas  known  to  d'Andrada,  should  have  named  it  anew.  Neither  justice  to  d'Andrada,  nor  the  good 
)f  science,  requires  that  the  name  apophyllite  should  now  yield  place  to  the  earlier  one.  The  ear- 
ifiaj  jest  analyses  were  made  in  1805  by  V.  Rose  (Gehlen's  J.,  v.),  and  Fourcroy  &  Vauquelin  (Ann.  du 
rfus.,  v.). 

Alt. — Occurs  altered  to  pectoKte  near  Tiexno  on  Monte  Baldo,  along  with  unchanged  crystals. 

Artif. — Crystals  have  been  obtained  by  Wohler  from  heated  waters,  and  ho  inferred  thata  tem- 
jerature  of  180°^.  was  necessary  to  the  result.  He  stated  that  when  heated  in  water  to  this 
lemperature  under  a  pressure  of  10  to  12  atmospheres,  it  forms  a  solution  which  crystallizes  on 
jooling.  Pearly  radiated  crystals  were  formed  by  Becquerel  through  the  action  of  a  solution  of 
lilicate  of  potash  on  plates  of  sulphate  of  lime  (gypsum).  Daubree  has  detected  crystals  of  apo- 
phyllite in  the  Roman  works  at  the  hot  springs  of  Plombieres  ;  they  were  covered  in  part  with 
ncrusting  and  stalactitic  hyalite. 


371.  EDINGTONITE.    Raid.,  Brewster's  Ed.  J.  Sci.,  ill  316,  1825.     Antiedrit  Breith.,  Char 

164,  1832. 

Tetragonal ;  hemihedral.    0  A  1-^=145°  59' ;  390 

7^r=0'674:7S.  Observed  planes  as  in  the  annexed 
figure,  together  with  another  dome  in  the  zone 
I,  having  the  summit  angle  144°.  0  Al^ 
136°  20i',  /A  1=3133°  3H\  /Ai=115°26, 
1  A  1,  over  summit,=92°  41',  i  A  i,  ib.,  =129° 
8'.     Cleavage:  /perfect.     Also  massive. 

H.=4-4-5.  G.=2-71,  Haid.  ;  2-694,  Hed- 
dle.  Lustre  vitreous.  White,  grayish-white, 
pink.     Streak  uncolored.     Translucent — opaque.     Brittle. 

Comp. — 0.  ratio  for  fi,  R,  Si,  '&.=!  :  4 :  7:4;  whence,  if  half  the  water  is  basic,  for  bases,  silica 
and  water  7:  7:  2  =  1:  l:t;  and  the  formula  (*(i^H+i:6ar+|^l)'Si'+ If  ft.  Anew  deterrai- 
nation  of  the  composition  is  needed.     Analysis:  F.  Heddle  (Phil.  Mag.,  lY.  ii.  179): 

Si  36-98         ^1  22-63        ]6a  26S4        Ca  tr.        Na  tr.        it  12-46=98  91. 

Turner  obtained,  in  an  imperfect  and  incorrect  analysis  (Brewst.  Ed.  J.  Sci.,  iil  318),  Si  35-09, 
3cl  27-69,  Ca  12-68,  ll  13-32,  loss  11*22  supposed  to  be  some  alkali. 

Pyr.,  etc.— Yields  water,  and  becomes  white  and  opaque.  B.B.  at  a  high  heat  fuses  to  a  col- 
orless mass.     Affords  a  jelly  with  muriatic  acid. 

Obs.— Edingtonite  occurs  in  the  Kilpatrick  Hills,  near  Glasgow,  Scotland,  associated  with  har- 
motome,  another  baryta  mineral,  and  also  analcite,  calcite,  etc.  One  specimen  obtained  by  Mr. 
Heddle  weighed  2:i^  oz.  j       -u  j 

GlottaUte  of  Thomson  (Min.,  i.  328),  from  Port  Glasgow,  on  the  Clyde,  Scotland,  is  described 
as  occurring  in  white  crystals  that  "seem  to  be  regnlar  octahedrons;  at  least  4-sided  pyramuU, 
the  faces  of  which  appear  to  be  equilateral  triangles,  are  visible ;  other,  crystals  appear  to  be 
cubic."  H.  =  3-o;  G.  =  2-18;  lustre  vitreous.  Thomson  obtained  (1.  c.)  Si  «7-01,  Al  l»-.-31  I'e 
0-50,  Ca  23-93,  fi  21-25  =  9900.  Heddle  states  (Phil.  Mag.,  IV.  ix.  181)  that  it  is  probably edrng. 
tonite  mixed  with  harmotome,  mentioning  that  Thomson's  mineral  came  Irom  the  Hamo  locality 
with  the  edingtonite,  and  from  the  same  dealer  that  furnished  him  with  the  edingtomte  for  hia 
analysis. 

27 
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372.  GISMONDITE.    Zeagonite  Gismondi,  Osserv.  Min.  di  Roma,  1816,  Tasch.  Mic,  xi.  164^5 
1817.   Gismondin  Leonh.^  ih.,  168.    Gismondine.   Abrazite  Breisldk,  Instit.  Geol.,  iii.  198.  Aricitoi 

Ortliorliombic.  7 A  7=93°  41^  0  A  l-^=134°  35' ;  «^ :  5  :  c=l-0664  :  1 1 
1-014:6.  1-lM-l,  top,  =89°  10',  /A  1-^=124:°  42',  v.  Lang.  Forms  re- 
sembling square  octahedrons,  but  made  up  of  the  planes.  I  and  l-l ;  often| 
clustered  into  mammillated  forms  with  a  drusy  surface.  Cleavage:  7^| 
rather  perfect. 

H.==4*5.  G.  =  2'265.  Colorless  or  white,  bluish-white,  grayish,  reddish.! 
Lustre  splendent.  Transparent  to  translucent.  Optically  biaxial ;  optic-^ 
axial  plane  parallel  to  axis  a,  and  angle  very  large,  v.  Lang ;  but  usually! 
only  confused  appearances  in  polarized  light,  Descl. 

Comp.— 0.  ratio  for  R,  S,  Si,  H=l  :  3  :  44  :  4|.  Formula  perhaps  that  of  ekebergite  plus  the^ 
water.     Analysis  by  Marignac  (Ann.  Ch,  Phys.,  III.  xiv.  41): 

gi  35-38  ^127-23  Ca  13-12  K  2-85  fl  21-]0=100-18. 

Pyr.,  etc. — At  100°  C.  yields  one-third  of  its  water,  and  becomes  opaque.  B.B.  whitens,  in-i 
tumesces  much,  and  melts  to  a  milky  glass.     Easily  dissolves  in  acids  and  gelatinizes. 

Obs. — Occurs  in  the  leucitophyr,  a  leucitic  lava,  of  the  region  of  Mt.  Albano,  south-east  of 
Home,  at  Capo  di  Bove,  and  elsewhere,  associated  with  pyroxene,  magnetite,  mellilite,  phillipsite, 
woUastonite,  etc. ;  also,  according  to  Kenngott,  on  the  Gorner  glacier,  near  Zermatt,  in  cavities  in 
a  coarse,  granular,  reddish-brown  garnet-rock,  with  epidote,  calcite,  chlorite,  and  genthite;  also- 
in  the  Val  di  Noto,  Sicily,  according  to  Scacchi,  in  white  mammillary  concretions,  fibrous  within. 

The  name  Zeagonite  is  from  ^£w,  to  cook,  and  ayoi/oj,  barren,  and  was  the  first  name  of  the  species. 
Leonhard  substituted  the  describer's  name,  which  it  has  since  held. 

Von  Kobell  and  Marignac  have  analyzed  crystals  from  the  locality  at  Capo  di  Bove  with  a  result 
very  different  from  the  above ;  and  it  is  supposed  that  the  crystals  taken  for  the  analyses  were  a 
mixture  of  gismondite  and  phillipsite.  The  crystals  were,  however,  received  from  the  Italian  min- 
eralogist Medici-Spada.  Credner  examined  a  part  of  the  same  lot  of  crystals,  and  has  described 
and  figured  them  in  tlie  Jahrb.  Min.  1847,  p.  659 ;  and  the  figures  have  the  twin  forms  (cruciform 
to  octahedral)  and  striae  of  phillipsite.  He  describes  others  that  are  rounded  octahedral,  with 
rough  edges  without  the  striae — the  true  gismondite,  according  to  most  authors — but  adds  that 
even-faced  octahedrons  graduate  imperceptibly  into  the  rough,  and  that  all  appear  to  be  one  spe- 1 
cies.  He  consequently  makes  all  the  crystals  orthorhombic,  and  closely  related  to  phiUipsite. 
But  V.  Lang  has  shown  that  the  crystals  are  not  twins,  and  have  the  above  angles  (Phil.  Mag., 
IV.  xxviii.  505). 

Von  Kobell  (in  the  Grel.  Anz.  Miinchen,  1839)  described  the  crystals  as  tetragonal,  mentioned  the  < 
twins,  and  published  the  following  analysis.     He  also  places  the  species  very  near  phillipsite,  anai 
in  his  Geschichte  der  Min.  (p.  487)  he   even  queries  the  identity  of  the  two.     Marignac  alsoi 
made  the  crystals  tetragonal  octahedrons,  with  the  angles  of  basal  edges  92°  30',  and  of  pyram- 
idal 118°  31'.     Analyses:  1,  v.  Kobell  (1.  c,  and  J.  pr.  Ch.,  xviii.  105);  2,  Marignac  (Ann.  Ch., 
Phys.,  III.  xiv.  41,  1845): 


Si 

^1 

Oa 

£ 

fl 

1. 

42-60 

25-50 

7-50 

6-80 

l7-66=100-06  KobeU. 

2. 

43-64 

24-39 

6-92 

10-35 

15  05  =  100-35  Marignac 

The  0.  ratio  for  the  first  is  near  1 :  4 :  7| :  5 ;  for  the  second  1:3:6:3^.  These  analyses  are 
sometimes  placed  under  the  name  zeagonite,  as  if  a  third  mineral  existed  at  Capo  di  Bove  distinct 
from  the  phillipsite  and  gismondite.  But  v.  Kobell  holds  that  his  results  give  the  true  composi- 
tion of  gismondite.  L.  Gmelin,  more  than  40  years  ago,  made  a  chemical  examination  that  led 
him  to  refer  gismondite  to  phillipsite,  Marignac  regarded  the  mineral  analyzed  by  him  (anal.  2) 
as  true  phillipsite. 

Certain  pale  bluish  octahedral  crystals  from  Vesuvius,  affording,  according  to  Phillips,  the 
terminal  angle  122°  58',  have  been  called  zeagonite,  which  Hausmann  refers  to  zircon  (Handb., 
u.  797). 
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373.  OARPHOLITE.    Karpholith  Wern.,  Letztes  Min.Syst.,  10,  43,  1817. 


Orthorhombic.  In  radiated  and  stellated  tufts,  and  groups  of  acicular 
crystals.  Khombic  prisms  of  111^  27',  and  68°  33',  Kenngott,  with  lateral 
edges  truncated. 

H.  =  5-5-5.  G.=2-935,  Breithaupt ;  2-9365,  Stromeyer.  Lustre  silky, 
gbstening.    Color  pure  straw-yellow  to  wax-yellow.    Opaque.   Very  brittle. 

Comp.— 0.  ratio  for  ^,  Si  A=l  :  1  :  i,  if  the  bases  are  all  sesquioxyd,  as  made  by  v.  Hauer: 
giving  the  formula (Al,  Mn,  Fef  Si='+3  H.  Analyses:  1,  Stromeyer  (Untersuch.,  41o):  2.  Stein- 
mann  (Schw.  J.,  XXV.  413);  3,  V.  Hauer:  >        /»     . 

Si  *1  Stn  3Pe  Fa  Ca            "^  HP 

1.  36-15  28-67  19-16        2-29  0-27  10-78  147 =98-79  Stromeyer. 

2.  37-53  26-47  18-33  6-27  1136        =  9996  Stcinmaim. 

3.  36  15  19  74  2076  9-87  183  10-19  F  1-74=100-28  Hauer. 

Pyr.,  etc.— In  the  closed  tube  gives  water,  which  reacts  acid  and  attacks  the  glass  (fluorine). 

B.B.  swells  up  and  fuses  at  3-5  to  a  brown  glass.     With  the  fluxes  gives  reactions  for  manganese 

and  iron.    Not  decomposed  by  muriatic  acid.     Decomposed  on  fusion  with  alkaline  carbonates. 

^  Obs.— Occurs  in  minute  divergent  tufts,  disposed  on  granite,  along  with  fluor  and  quartz,  in  the 

tin  mines  of  Schlackenwald.     It  was  named  by  Werner  in  allusion  to  its  color,  from  ifdp^oj,  straw. 

Von  Kobell  suggests  that  the  mineral  is  altered  marceline  (Geschichte  Min.,  677). 


III.  SUBSILICATES. 


374.  ALLOPHANH.  Allophan  Stromeyer,  Gel.  Anz.  Gott.,  1251,  1816.  Riemannit  BreiiK, 
Hofifm.  Min.,  iv.  b,  182,  1817.  Elhuyarit  Sack,  Schw.  J.,  Ixv.  110,  1832  (announced,  not 
named),  Jahrb.  Min.,  28,  1834  (mentioned,  not  described). 

Amorplious.  In  incrustations,  usually  tliin,  with  a  manmiillary  sur- 
face, and  hvalite-like;  sometimes  stalactitic.  Occasionally  almost  pulveru- 
lent. 

H.=3.  G.=:1'85— 1-89.  Lustre  vitreous  to  subresinous ;  bright  and 
waxy  internally.  Color  pale  sky-blue,  sometimes  gi-eenish  to  deep  green, 
brown,  yellow^,  or  colorless.  Streak  uncolored.  Translucent.  Fracture 
imperfectly  conchoidal  and  shining,  to  earthy.     Yery  brittle. 

Oomp.— 0.  ratio  for  ^I,  Si,  ft,  mostly =3  :  2  :  6  (or  5);  ^1  Si  +  6ft  or  Al  gi  +  5  l"{. 
Analyses:   1,  Stromeyer  (Unters.,  308);  2,  Walchner  (Schw.  J.,  xlix.   154);  3,  Guillemin  (Ann. 
Ch.   Phys.,  xlii.   260);  4,  Bunsen  (Pogg.,  xxxL  5.3);  5,  Berthicr  (Ann.   d.  M.,  III.  ix.   498);  6-9, 
-  10,  Silliman,  Jr.  (Am.  J.  Sci.,  II.  vil  417);  11,  C.  T. 


A.  B.  Northcoto  (PhiL  Mag.,  IV.  xiii.  388) ; 
Jackson  (ib.,  xix.  119) : 

Si        ^1 

21-92  32-20 

24-11  88-76 

23-76  39-68 

21-05  30-37 

21-90  29-20 

20-50  31 -.34 

19-58  37-30 

17-00  39-09 

17-05  32-88 

22-65  38-77 

19-8  410 


1. 
2. 
3. 
4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 


Grafenthal 

Gcrsbach 

Firmy,  France 

Friesdorf,  Elhuy. 

Beauvais 

N.  Charlton,  ywh. 

"  subopaque 

"  ruby-red 

Richmond,  Mass. 
Tennessee 


Ca        fl 

0-73  41-30,  (!5u,C3-06,  gyps.  0-52,Fe'  it'  0*27  =  99-88  S 

35-75,  Ou  2-;-!3=  100-95  "SValchncr. 

35-74,   '•    0  95  =  yy83  Guillemin. 

40-23,  Fe  2-74,  Ca  0  2-39,  Mg  C  2-06  Bun. 

44-20,  clay  4-7  =  100  Berthicr. 

1-92  42-91,  Fe  0-31,  0  2-73  =  99-71  Northcoto. 

1-36  39-19,  Fo  Oil,  0  'i-44  =  99-<t8  Northcote. 

1-50  40-92,  te  ir.  0  1-49=100  Northcoto. 

]  34  40-31,  ^0  6  59,  C  1-82  =  99  99  Northcote. 

35-24,  Mg  2-83  =  99-49  Silliman. 

0-5  37-7,  Mg  0-2  =  99-2  C.  T.  Jackson. 


4:20  OXYGEN    COMPOUNDS. 

The  coloring  matter  of  the  blue  variety  is  due  to  traces  of  chrysocolla,  the  green  to  malachite^?! 
and  that  of  the  yellowish  and  brown  to  iron.  Allophane  occurs  at  Richmond,  Mass.,  mixed  inti-i] 
mately  with  pari  of  the  gibbsite  of  that  locality  (Silliman). 

Pyr.,  etc. — Yields  much  water  in  the  closed  tube.     B.B.  crumbles,  but  is  infusible.     Gives 
blue  color  with  cobalt  solution.     Gelatinizes  with  muriatic  acid. 

Obs. — Allophane  is  regarded  as  a  result  of  the  decomposition  of  some  aluminous  silicate^ 
(feldspar,  etc.);  and  it  often  occurs  incrusting  fissures  or  cavities  in  mines_,  especially  those  of 
copper  and  limonite,  and  even  in  beds  of  coal.     It  lines  cavities  in  a  kind  of  marl  at  Grafenthal, 
near  Saalfeld  in  Thuringia,  where  it  was  first  observed,  in  1809,  by  Riemann,  and  hence  has 
been  called  riemanniie.     Found  also  at  Schneeberg  in  Saxony;  at  Gersbach  in  the  Schwarzwald; ; 
Petrow  in  Moravia,  in  a  bed  of  limonite;  Chotina  in  Bohemia,  at  a  copper  mine  in  alum  slate  ;  at 
Friesdorf,  near  Bonn,  in  lignite  (the  eUmyarite,  of  a  brovmish  or  honey-yellow  color,  with  G.=:: 
1'6);  Vise  in  Belgium,  in  the  carboniferous  limestone;  at  the  Chessy  copper  mine,  near  Lyons.?: 
France ;  in  the  chalk  of  Beauvais,  France,  presenting  a  honey-yellow  color ;  at  New  Charlton, 
near  Woolwich,  in  Kent,  England,  in  old  chalk -pits,  of  amber-yellow,  ruby-red,  and  nearly  opaque  e 
white  colors.     In  the  United  States  it  occurs  in  a  mine  of  limonite,  with  gibbsite,  at  Richmond, 
Mass.,  forming  a  hyaline  crust,  scaly  or  compact  in  structure,  and  brittle;  at  the  Bristol  Copperi 
Lline,  Ct. ;  at  Morgantown,  Berks  Co.,  Pa. ;  at  the  Friedensville  zinc  mines.  Pa. ;  in  the  copperi 
mine  of  Polk  Co.,  Tenn. 

Named  from  uAAos,  other,  and  (paivco,  to  appear,  in  allusion  to  its  change  of  appearance  under  the( 
blowpipe. 

A  yellowish- white  earthy  mineral  from  Kornwestheim,  between  Stuttgart  and  Ludwidsburg,j, 
with  G.  =  l"794  and  2*098,  consists  of  allophane  and  aluminite  in  combination,  and  has  been  calledc 
Kiesel-aluminite  (Siliceous  aluminite)  by  Groningen  and  Oppel.  In  one  of  their  anal.vses  theyv 
obtained  (Jahresb.  1852,  892,  from  Wiirtemb.  Nat.  Jahreshefte,  1851,  189)  Si  13-06,  S  5-04,  ^11 
42-59,  ign.  39-32  =  100-01. 

A.  Carolathine  F.  L.  Sonnenschein  (ZS.  G.  Ges.,  v.  223,  and  J.  pr.  Ch.,  Ix.  268,  1853).  Amor- 
phous, T\'ith  a  mammillary  surface,  and  approaching  allophane  in  the  ratio  of  Si  to  ^1,  but  con- 
tains less  water.     H.  =  2-5;  G.  =  1-515;  color  honey- to  wine-yellow ;  subtranslucent. 

Analysis  by  Sonnenschein  gave  : 

Si  29-62         ^l4'7-25         S  15*10         C  1*33         H  0*U         0  5-96r=100. 

Heated  it  affords  water,  which  is  neutral  in  its  reactions ;  at  a  higher  temperature  decrepitates, 
the  color  darkens,  and  a  black  shining  mass  is  obtained.  B.B.  ignites  without  flame,  owing  to 
the  organic  ingredients  present. 

From  the  coal-bed  of  the  Konigin-Louisa  Mine,  at  Zabrze,  in  Upper  Silesia. 

375.  OOLLYRITE.  Das  man  dort  Salpeter  nannte  (fr.  Schemnitz)  Freiesleben,  Lempe's  Mag., 
X.  99,  1793.  Naturliche  Alaunerde  (fr.  Schemmti;)  v.  Fichtel,  Min.,  170,  1794;  Klapr.,  Beitr,, 
i.  257,  1795.     Kollyrit  Karst,  Tab.,  30,  73,  1800 

A  clay-like  mineral,  white,  with  a  glimmering  lustre,  greasy  feel,  and 
adhering  to  the  tongue.     G.=2— 2'15.     H.=l— 2. 

Oomp.— XP  Si+9  fl ;  or  1  of  Allophane +1  of  Gibbsite =[^1  Si +6  B:]  +  [^l  5"]= Silica  14*14, 
alumina  48*02,  water  37-84.     Analyses:  1,  Klaproth  (Beitr,,  i.  257);  2,  Berthier  (Ann.  d.  M.,  ii. . 
476);  3,  Kersten  (Schw.  J.,  Ixi.  24);  4,  J.  H.  and  G.  Gladstone  (PhU.  Mag.,  IV.  xxiii.  461,  18G2):.; 


Si 

^1 

fi: 

1. 

Schemnitz 

14-0 

45  0 

42-0=101  Klaproth. 

2. 

Ezquerra 

150 

44*5 

40-5  =  100  Berthier. 

3. 

Saxony 

23*3 

42-8 

34-7  =  100-8  Kersten. 

4. 

Hove 

14-49 

47-44 

36-39,  Oa  0*89,  C  0-79  = 

=  100  Gladstone 

In  other  specimens  Gladstone  (1.  c.)  obtained  from  8  to  3  p.  c.  of  silica,  indicating  a  varying 
proportion  of  hydrate  of  alumina. 

Pyr.,  etc. — Yields  water.     B.B,  infusible.     Gives  a  blue  color  when  heated  with  cobalt  solu- 
tion.    Gelatinizes  with  nitric  acid.     Does  not  fall  to  pieces  in  water,  or  increase  in  weight. 

Obs. — From  Ezquerra  in  the  Pyrenees  ;  near  Schemnitz,  Hungary ;  near  Wessenfels,  Saxony; 
at  Hove,  near  Brighton,  England,  in  fissures  in  the  upper  chalk,  of  a  pure  white  color  and  very  ■ 
soft. 

The  name  collyrium  ((foXAuptoi/)  was  applied  by  the  Greeks  to  the  "Samian  earth;"  Karsten 
tdopted  it  because  the  description  of  this  earth  by  Dioscorides  answers  well  for  the  above  mineral 
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875A.  DiLLNiTE  Haid.  (Pogg.,  Ixxviii.  577,  1849)  is  a  related  substance.  Earthy  wi  h  H  =1-8 
-2;  G.= 2 -57 4— 2-835.     Analyses:  Uutzelmann  and  Karafiat  (Pogg.,  Ixxviii.  57 g/: 

Si  *1  Mg         Ca  fl 

1.  22-40         56-40         0-44        tr.        21-18,  Fe,  Mn,  alk.  <r.  =  100-37  Ilutzelmaun. 

2.  23-53         53-00         1-76       0-88        20-05  =  9y-22  Karatiat. 

The  analyses  correspond  to  the  formula  Xl*  Si''+9  tl^Silica  2439,  alumina  .14-23,  tL  21-38. 
lie  dilluite  is  the  gangue  of  the  diaspore  of  Schenmiiz,  at  a  place  called  Dilln.  Dr.  j!  L.  Smith 
btained  a  very  diflerent  result  for  a  similar  material  from  the  same  Schemuitz  locality,  as  pivcn 
inder  Pholerite  (q.  v.) ;  and  it  is  probable  that  dillnite  is  a  mixture  of  diaspore  and  kaolinite  or 
(holerite. 

176.  SCHROTTERITE.     Opalin-Allophan  Schroikr,  Baumg.  Ztg.,  iv.  145,  1837.    Schrotterit 
Ghcker,  Grundr.,  536,  1839.     Opal  AUophane. 

Resembles  allophane ;  sometimes  like  gum  in  appearance. 

H.=3— 3*5.  G.  =  l*95— 2"05.  Color  pale  emerald-  to  leek-green,  grecn- 
sh- white,  yellowish,  or  at  times  spotted  with  brown.  Translucent  to  nearly 
ransparent. 

Comp.— 0.  ratio  for  Jj,  Si,  ll=4  : 1 :  5  ;  Xl«  Si^  +  30  fi ;  equivalent  to  3  [^\  Si  +  5  l"l]  +  5  ["•^1  Trn, 
T  3  of  allophane  and  5  of  gibbsite.  Analyses :  1,  2,  Schrotter  (J.  pr.  Ch.,  xi.  380) ;  3,  J.  w. 
lallet  (Am.  J.  Sci.,  II.  xxvi.  79) : 

3Pe        H       Ca       Cu       fi 

2-95  36-20  1-30  0-25  0-78  =  99-73  Schrotter. 
2-66  35-50  1  03  0-'J5  0-48  =  98-14  Schr-.ttcr. 
41-09,  2n  0-77,  Fe,  Mg  tr.,  S  0-80  =  99-G7  Mallet 

Pyr.,  etc. — B.B.  acts  like  allophane,  but  burns  white.     Decomposed  by  acids. 

Obs. — From  Dollinger  mountain,  near  Freienstein,  in  Styria,  in  nests  between  clay-slate  and 
ranular  limestone;  in  Cornwall;  at  the  Falls  of  Little  River,  on  the  Sand  Mtn.,  Cherokee  Co., 
dabama,  as  an  incrustation  over  half  an  inch  thick  and  partly  stalactitic,  resembling  gum  arabic 
^hen  broken,  having  H,=3-5,  and  G.  =  1-974. 

37 6A.  SCARBROITE  Vemon  (Phil,  ^fag.,  II.  v.  178,  1829)  is  a  white  clayey  substance,  allied  to 
chrotterite  in  composition.  It  is  without  lustre,  highly  adhesive  to  moist  surfaces,  and  may  be 
olished  by  the  nail;  H.=:2-();  G.  =  r485?_  Composition,  according  to  an  imperfect  analysis  by 
^ernon  (1.  c).  Si  10-50,  z^l  42-.o0,  ^Q  (>-2o,  ll  46-75.  In  a  second,  equally  imperfect,  he  obtained 
it  790,  Al  42-75,  H  48-55,  3?e  0-80=100.  Does  not  fall  to  pieces  in  water,  but  increases  in 
/eight.  It  fills  the  veinings  of  a  sandstone,  which  is  much  marked  with  oiyd  of  iron,  or  of  its 
eptaria,  on  the  coast  of  Scarborough,  Yorkshire,  England. 
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11-95 

11-93 

(1)10-53 

46-30 
46-28 
46-48 

II.   ZEOLITE   SECTIOX. 

ARRAI^GEMENT    OF    THE    SPECIES. 

MESOTYPE  GROUP.  Auisometric;  angle /A /near  90°  ;  cleavage  parallel  to /.  Crystalliza. 
tions  often  acicular,  or  long  fibrous  and  radiating ;  thomsonite  sometimes  in  short  nearly  rco 
tangular  forms,  with  flat  summits,  and  sometimes  foliated,  but  with  a  loss  pearly  and  mor« 
glassy  surface  than  in  stilbite. 

IS  Si  fl  fl«  Si   It 

(}0a  +  JNa),XU^i,2i^ 
Na,  Xl,  3  Si,  2  II 


ery 

R    S  Si 

fl 

t."^  Si   It 

ten 

377.  Thomsonite 

1     3     4 

2i 

1     1       ^ 

rf 

378.  Natrolite 

1     3     6 

2 

1    H    \  i) 

422 


OXYGEN   COMPOUNDS. 


879.  SCOLECITB 

380.  Ellagitb 

381.  Mesolitb 


li  S  Si  fi  SB  Si  fi 

13  6  3  1     1^  Kl) 

13  6  3  1     1^  f(|) 

13  6  3  1     1^  f(|) 


Ca,  3^;  3  Si,  33 

(|Ca+iFe),^l,3Si,3fl: 
(|Ca  +  iNa),^l,3Si,3fi 


n.  LEVYNITE    GROUP.    HexagonaL    i?A  ^=106°,  nearly. 

382.  Lbvtnitb  13    6    4  1     H    1  (i)        (Ca,Na^K:),^l,  3^1,4  fl: 


TIL  ANALCITE  GROUP.    Isometric,   or  else  orthorhombic  witli  /A  7=120°.     0.   ratio  foi: 
R,  3S,  Si=l :  3  : 8,  or  1 :  3 :  9.    Never  fibrous  or  acicular. 


383.  Analcitb 
384  eudnophite 
386.  Paujasite 


13     8    2  1     2      i  ]tfa,3tl,4Si,2fl 

13     8     2  1     2      i  ]Sra,^l,4Si,2fl: 

13     9     9  1     2i  2i  (iCa+iNa),^l,4iSi,9fi: 


IV.  CHABAZITE  GROUP.     Hexagonal,  or  else  orthorhombic  with  /A  7=120°.   0.  ratio  foD 
il,  fi,  Si=l :  3 :  8,  or  1 :  3 :  9.    Never  fibrous  or  acicular.    Not  pearly  foliated. 

386.  Chabazite  13    8    6  1     2     H  (f  Ca+i(Na,  K:)),3cl,4Si,6fl - 

387.  Gmeunitb  13     8     6  1     2     H  (i0a+|^(Na,K)),^l,4  9i,  63 

388.  Herschelitb  13    8    5  1     2     1^  (f  Na+iK),^l,4Si,  53 


V.  PHILLIPSITE  GROUP.    Orthorhombic;  7a  7  near  90°.    Often  in  cruciform  twins;  never 
fibrous  or  acicular.    Not  pearly  foliated. 


389.   PHILLIPSITE 


13    8     5  1     2     li  (f0a+ifi:),3tl,4Si,5fl 


VI.  HARMOTOME   GROUP.     Orthorhombic;  7a 7=  124°— 125°.    Often  in  cruciform  twins;! 
never  fibrous  or  acicular.    Lustre  vitreous. 


390.  Harmotome 


1     3  10     5  1     2i  li  (i)        :6a,^l,5Si,53 


VU.  EnrPOSTILBITE  GROUI?.    Like  the  mesotypes  in  acicular  and  fibrous  crystallizations  ano 
absence  of  pearly  cleavage.     0.  ratio  for  R,  IJ,  Si=l :  3 :  9. 


391.  Htpostilbite 


13     9     6 


1     2i  H  (i)        (5  Ca  + 1 M  *1, 4i  Si+  6  fl 


Vtll.  STILBITE  GROUP.    Orthorhombic  or  monoclinic,  with  an  easy  pearly  diagonal  or  basaf . 
cleavage.    0.  ratio  for  R,  fi,  Si=l  :  3  :  12. 


392.  Stilbitb 

393.  Epistilbite 

394.  Heulandite 

395.  Brewsteeite 

396.  MOBDENITE 


1  3  12  6  1  3     li  (i)  Oa,Xl,6Si,63 

1  3  12  6  1  3     lid)  aCa+i]Sra),Xl,6Si,53 

1  3  12  5  1  3     li  (I)  Ca,^l,6Si,5fl 

1  3  12  6  1  3     li  (I)  (^Sr+i]&a),^l,  6Si,  5  3 

1  3  18  6  1  4i  H  (f  0a+i]Sra),Al,9Si.  63 


Appendix. — 397.  Sloanite.    398.  Saspachite. 
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In  the  preceding  table  the  constituents  of  the  species  are  stated  without  the  arrangement  of 
them  into  formulas.  The  resemblance  to  the  Feldspar  group  in  oxy^mi  ratio  seems,  at  tiral 
thought,  to  imply  resemblance  at  least  iu  scheme  of  composition.  But  it  lias  boon  observed  (p. 
394)  that  instead  of  unity  of  crystalline  form  and  physical  characters,  uh  in  the  Feldspar 
group,  there  is  the  utmost  diversity.  A  relation  between  the  proportion  of  silica  and  alkali  holda 
through  the  feldspars ;  but  none  exists,  or  could  be  rightly  looked  fur,  among  the  varied  groups 
here  brought  together  under  the  name  of  zeolites.  The  water  present  has  produced  the  wide 
divergence  from  the  feldspars  ;  and  it  is  therefore  probable  that  this  water  is  in  part,  at  least, 
basic.  This  being  so,  they  may  pertain  to  the  two  divisions  ol  Unisilicates  and  Biailieatcs.  In 
the  following  table  they  are  arranged  under  these  heads,  and  formulas  added  to  correspond  with 
this  reference  of  them. 

The  species  of  the  Mesotype  and  Levynite  groups  are  made  Unisilicates,  because  they  have  not 
silica  enough  for  the  bisilicate  type.  Thomsonite  has  the  0.  ratio  for  the  bases  and  silica  =  1 4- 
3  :  4=1  :  1,  or  that  of  a  true  Uuisihcale;  and  natrolite,  if  the  water  be  basic,  is  al.so  uuisilicate. 
Further,  the  close  isomorphism  of  the  several  species  of  the  Mesotype  group  renders  it  probable 
that  they  are  similar  chemically,  and  therefore  all  unisilicate. 

The  species  of  the  remaining  groups  have  silica  enough  for  Bisilicatcs,  and  are  so  arranged  in 
the  following  table.  Yet  those  of  the  groups  3  to  5  have  water  enough  for  Unisilicates,  if  this 
water  bo  mainly  basic  Thus  chabazite  and  gmeliuite  have  a  unisilicate  ratio,  if  two-thirds  of  tUo 
water  is  basic ;  and  herscbelite  and  phillipsite,  if  four-fifths.  But  the  facility  with  which  part  of 
the  water  iu  these  species  escapes  is  evidence  that  a  considerable  part  of  it,  at  least,  is  not  basic. 
Chabazite  loses  over  7  p.  c.  of  water,  or  more  than  a  third,  by  simple  exposure  to  dry  air.  For 
other  similar  facts,  see  under  the  species  beyond.  It  is,  therefore,  not  at  all  probable  that  enough 
water  is  basic  to  make  the  species  uuisilicate.  In  the  preceding  table,  the  fraction  written  after 
the  column  of  H  indicates  the  proportion  of  water  wliich  is  made  basic  in  the  formulas  which 
here  follow : 


1.  UNISILICATE. 


1.  Thomsonite  (i(|Ca  +  iNa)='+f  3^1)''Si='  +  3ifl 

NatroUte  (i  (f  5+ i  Na)"  +  i  *1)'  Si= 

Scolecito  a  (f  H:  +  ^  Oa)^  +  i  ^1)^  Si^  -I-  £[ 

MesoUte  (i(f  fl  +  tCa-hiNa)3  +  i^l)''Sr^+a 


EUagite 
2.  Levynito 


(i(ifl-J-tCa-|-iFe)='  +  i^)'Si»+]l 


SiI04|l(i(i€a+iNaa)+l/?Al),H-liaq 
Si||e4|ia(tH3  +  iNa3)  +  i/?Al), 
Si  I  e*  B  (H^  H,  +  i  ea) -h  i /?:«),  4-i  aq 
Si|04||(HffH.  +  i(ea,Naa))H-i/?Al),-f- 

iaq 
Si|ie4|(i(|H,+iR)  +  i/?Al)a  +  iaq 


(^(|fi+i((::!a,]Sra,K)f  +  iXl)'Si^  +  2lt  SiBO,  ||(HS  H,+MR'.,  ft))  +  i  ^Al),-H 

}aq 


2.  BISILICATE. 


3. 


Analcite 

Eudnophite 

Faujasite 

Chabazite 
Gmelinite 
HerscheUte 

Phillipsite 

Ilarmotome 

Hypostilbite 


(iNa»+f^l)Si'+U^ 

(iNa^+f^l)Si'+Hfl: 
(ifl+^(Ca,  Na))'+i^l)Si»-f-nfl: 

(i(iOa+i]?7a)»+f^l)Si^+4ifi 
aaCa+fNa)='  +  f^l)Si'+4ir[ 

(i(fNa+iK)''+fAl)Si='+.U^ 
(iaCa+iK)»+fi^l)Si'+3|]l 
(Hifi+iBa)»+jXl)gi'+2,ill 


Sie|iea||(iNa,  +  iMl)  +  iaq 
Si  e  J  e,  I  (i  Naa  +  f /iAl)-f  i  aq 
Sieie,|(iHi  +  l(€a.Na,))-l-JAl)+naq 

Si  e  I O,  I  (H^ai  Naa)-f- J -3  Al)+ li  aq 

Sie|e.,|(i(i€a-f|Na,)+f/3Al)-Hiaq 

Sie|Oa|(i(iNa,-fiK,)+i/?Al)-fliaq 

Sie|e,|(ia€a-hiKa)+*'^Al)-hliIt 

Sie|e,|(HiIJ>  +  i»a)  +  J/?Al)+Jaq 


8.  Stilbite 


(iafl+|(Ca,Jfa))'+|il)3i'+3}^    Sie|e,|a(in,+H€a,Na.))+»^^)  + 

aafi+iOa)''+iXi)5iH2il  sie|e.|aan3+iea)+i^Ai)+|aq 


^'24: 
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EpistOblte      (i(ffl+K^a,]?ra))»+i^l)gi^+Hfl   SiOiO^Kia H2+iR,R2)+i /?A1) -h^  a(4i 
Heulandite     (i(f  la  +  i  Oa) V  i  ^1)  SP  +  li  H  Si  O  ||  O^  ||  (i  (f  H^+i  ea)+i 0±\)^i  aq 

Bre wsterite     (i  (f  H+ i  (Ba,  Sr))^+i  ^1)  gP+  H  fl  Si  O  f  O^  i  (i  (i  H^+i  (fia,  Sr))+i  (3M)+ 

(|(fS+MOa,]Sra)f +i3^1)Si^+ifl    SiOie^KKf H2+H«a,Na.))+i/?.y)+  - 


9.  Mordenite 


The  term  zeolite  was  first  used  by  Oronstedt  in  1'756  (Transactions  of  the  Swedish  Academy, 
vol.  xviii.),  for  certain  minerals  tha.t  fused  with  much  intumescence ;  the  word  being  derived  from 
<£w,  to  boil,  and  XiOns^  stone.  Before  the  close  of  the  century  five  subdivisions  had  been  recognized 
by  "Werner  and  the  mineralogists  of  his  school:  (1)  Mehlzeolith  (mealy  zeolite);  (2)  Fasriger 
zeoUth  or  Filserzeolith  (fibrous  zeolite) ;  these  two  corresponding  to  the  more  modern  mesotype 
(or  natrolite,  scolecite,  mesolite,  and  thomsonite);  (3)  Strahliger  zeolith  or  ^S^raTi/zeo/^'^A  (radiated 
zeolite),  now  stilbite ;  (4)  BliMriger  zeolith  or  Blatterzeolith  (foliated  zeolite),  now  heulandite  and 
apophyllite  ;  (5)  Wm-felzeolith  (cubic  zeolite),  now  chabazite  and  analcite.  Moreover,  Kreuzsiein, 
later  called  harmotome,  and  Prehnite  were  regarded  as  distinct  species ;  and  so  also  Lapis  Lazuli, 
which  had  been  ranked  with  the  zeolites  by  Wallerius. 

In  1801  Haiiy  gave  the  name  oi  Mesotype,  or  Zeolite  proper,  to  the  varieties  included  under  the 
first  two  of  the  above  subdivisions,  together  with  apophyllite ;  and  took  a  second  backward  step, 
which  he  never  retraced,  in  uniting  those  of  the  third  and  fourth  in  one  species  under  the  name 
of  Stilbite.     At  the  same  time  he  rightly  removed  Analcime  from  the  old  Cubic  zeolite. 

In  1803  natroliie  was  separated  from  mesotype  by  Klaproth,  and  hence  his  name  should  stand 
for  the  species  so  designated.  In  1813  Scolecite,  and  in  1816  Mesolite,  were  separated  by  Fuch3 
and  Gehlen ;  and  in  1820  Thomsonite  by  Brooke.  Haiiy's  name  mesotype  is  at  present  restricted, 
or  should  be,  to  a  generic  use  to  include  the  group  of  zeolites,  viz.,  natrolite,  scolecite,  mesolite, 
and  the  related  species. 


377.  THOMSONITE.  Mesotype  pt.  K,  Tr.,  1801.  Thomsonite  (fr.  Scotland)  Brooke,  Ann. 
Phil.,  xvi.  193,  1820.  Comptonite  (fr.  Somma)  Brewster,  Ed.  Phil.  J.,  iv.  131,  1821.  Mesole  ' 
Berz.,  Ed.  PhiL  J.,  vii.  6,  1822.  Triploklas  Breiih.,  Char.,  1832.  Chalilite  T.  Thomson,  l£m.^  , 
i.  324,  1836.  Scoulerite  R.  D.  Thomson,  Phil.  Mag.,  III.  xvii.  408,  1840.  Ozarkite  (fr.  Arkan-  - 
sas)  Shep.,  Am.  J.  ScL,  II.  ii.  251,  1846.  Karphostilbit  v.  Walt.,  Vulk.  Gest,  272,  1853.  Earoe-  • 
lite  (=Mesole)  Heddle,  PhH.  Mag.,  lY.  xiii.  50,  1857,  xv.  28,  1858. 
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Orthorhombic.  /A  7=:90°  40^ ;  Oh  l-^=zl44:°  9' :  a ',!)'.  c=0-7225  : 1 : 
1*0117.  Observed  planes,  as  in  the  annexed  figure,  with  also  a  very 
low  macrodome,  nearly  coincident  with  (?,  having  the 
summit  angle  177°  35,  Naumann.  0  A  2-z=:125°,  i-iKl 
=134°  40'.  Cleavage:  i-l  easily  obtained;  i-%  less  so; 
0  in  traces.  Twins  :  cruciform,  having  the  vertical 
axis  in  common,  and  i-%  of  one  part  coincident  with 
i-i  of  the  other ;  one  of  the  pair  of  prismatic  planes  in 
each  broader  than  the  other.  Also  columnar,  structure 
radiated ;  in  radiated  spherical  concretions ;  also  amor- 
phous and  compact. 

H.=5— 5-5.  G.=2-3— 2-4;  2-35— 2-38,  fr.  Seeberg, 
Zippe  ;  2'357,  fr.  Hauenstein,  Eamm.  Vitreous,  more  or 
less  pearly.  Snow-white ;  impure  varieties  brown.  Streak  uncolored.  Trans- 
parent— translucent.  Fracture  uneven.  Brittle.  Pyroelectric.  Doable 
refraction  weak  ;  optic-axial  plane  parallel  to  0  ;  bisectrix  positive,  normai 
to  i-% ;  divergence  82° — 82^°  for  red  rays,  from  Dumbarton ;  Descl. 
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Var.— 1.  Ordinary,  (a)  In  regular  crystals,  usually  moro  or  less  rectanptilar  in  outliio.  (6) 
[n  slender  prisms,  often  vesicular  to  radiated,  (c)  Radiated  dhrous.  {d)  Sphericul  concretions, 
oonsisting  of  radiated  Hbres  or  slender  crystals,  (e)  Massive,  granular  to  impalpable,  and  whiia 
to  reddish-brown. 

2.  Mtsole  (FarocUie  of  Heddle),  the  original  from  Faroe,  occurs  in  spherical  concretions,  con- 
sisting of  lamellar  radiated  individuals,  pearly  in  cleavage.  The  component  crystals  gave 
Heddle,  for  a  vertical  prism,  127°  20',  which  is  within  8  of  the  corresponding  angle 'in  thonisou- 
ite ;  and  Descloizeaux  regards  the  two  as  optically  identical.  It  occurs  with  mesolito  and  apo 
phyllite,  and  probably  owes  its  slight  excess  of  silica  to  mixture  with  the  former  of  these  mineraia. 
or  else  with  free  silica.     Mesole  was  long  since  referred  to  thomsonite  by  llaidinger. 

Scoulerite  R.  D.  Thomson,  from  Port  Rush,  Antrim,  is  mesole  in  structure.  It  has,  Dr.  Thorn* 
son  observes,  "the  same  composition  as  thomsonite,  with  only  (according  to  an  analysis  by  R. 
D.  Thomson)  rather  less  alumina,  and  6;',  p.  c.  of  soda.     The  analysis  has  not  been  published. 

3.  Chaldite  Thomson,  is  a  compact  variety,  of  a  reddish-brown  color,  from  the  Doue;4ore  Mts., 
Antrim.     Thomson  described  it  in  his  Mineralogy  (i.  324)  as  haviug  (J-  =2"202,  and  as  cout;uniug 

.T*l9  p.  c.  of  sesquioxyd  of  iron  (most  improbable  with  so  low  sp.  gr.).  In  the  Phil,  Mag.  for  1840 
(xvii.  408),  he  describes  apparently  the  same  brown  "uncrystallized"  mineral  as  having  *j.  =  2-29, 
with  "the  same  constitution  as  the  Kilpatrick  thomsonite,  according  to  an  analysis  by  R.  D. 
Thomson  " — an  analysis  not  published.  He  gives  the  locality,  Ballimony,  Antrim.  Vou  Iluucr 
analyzed  the  chalilite,  and  found  considerable  magnesia  with  only  a  trace  of  iron.  Greg  .t  Lett- 
som  observe  (Min.,  160)  that  the  scoulerite  graduates  into  the  compact  chahhte.  In  view  of  the 
facts,  it  can  hardly  be  doubted  that  it  is  impure  thomsonite. 

Ozarkite  is  a  massive  thomsonite,  as  shown  by  Smith  and  Brush,  either  granular  or  compact, 
and  of  a  white  color,  with  Gr.  =  2-24. 

Comp.— 0.  ratio  for  R,  fj.  Si,  H=l  :  3  :  4  :  2.^ ;  corresponding  to  2  Si,  Xl,  (J  Ca-f  i  Na),  2i  11  = 
iSilica  36-9,  alumina  31-6,  lime  12-9,  soda  4-8,  water  13-8=100.  Analyses:  1,  Berzclius  (Jahresb., 
ii.  96);  2,  Rammelsberg  (J.  pr.  Ch.,  lix.  349);  3,  Retzius  (Jahresb.,  iv.  154);  4,  Zippe  (Verh, 
Ges.  Mus.  Bohm.,  v.  39.  1836);  5,  6,  Rammelsberg  (Pogg.,  xlvi.  288);  7,  Melly  (Bib.  Univ.,  N. 
S.,  XV.  19;{);  8,  Rammelsberg  (J.  pr.  Ch.,  lix.  348);  9,  10,  Smith  &  Brush  (Am.  J.  Sci.,  II.  xvL 
50);    11,  12,  Waltershausen  (Yulk.  Gest.,  272,  277): 


Si 

X-1 

Oa 

Na        K 

n 

1. 

Kilpatrick 

38-30 

30-70 

13-54 

4-53      

13-10 

2. 

Dumbarton 

38-09 

31-62 

12-60 

4-62      

13-40 

3. 

Faroe 

39-20 

30-05 

10-58 

811 

13-40, 

4. 

Seeberg,  Compt. 

38-25 

32-00 

11 -1)6 

6-53 

11-50: 

5. 

U                         (( 

38-73 

30-84 

13-43 

3-85     0-54 

13-10 

6. 

((            (( 

88-77 

31-92 

11-96 

4-54 

12-81: 

•7. 

Elbogen 

37-00 

81-07 

12-00 

6-25 

12-24: 

8. 

Ilauenstein 

39-63 

31-25 

7-27 

8-03      

18-30: 

9. 

Ozarkite 

36-85 

29-42 

13-95 

3-91      

13-80, 

10. 

u 

37-08 

31-13» 

13-97 

3-72      

13-80: 

11. 

Carphostilbite 

39-28 

29-50 

12-38 

4-09     0-38 

13 -J3, 

12. 

Cyclopean  I. 

39-86 

31-45 

13-83 

5-30     1-00 

11-39: 

*  With  some  Fe'^  0^ 

=  100- 17  Berzelius. 
=  10020  Rammelsberg. 
¥^e  0-5=101-84  Retzius 
=  100-24  Zippe. 
=  100-49  Rammelsberg. 
=  1()0  Ramm.     G.  =  2-37. 
=  99-16  MeUy. 
=  99-48  Ramm.     0.  =  2-357. 
J?e  1  55  =  99-4S  S.  &  B. 
=  99-70  Smith  &  Brush. 
MgU-13,  Fe  l-4;»=lo0-48  W. 
=  102-33  Waltershausen. 


The  following  are  analyses  of  Me-sole:  1,  Berzelius  (Jahresb.,  iii.  147);  2,  8,  Ilismger  (ib.,  v. 
217,  XX.  214);  4,  Thomson  (Ed.  N.  Phil.  J.,  xvii.  186);  5-7,  Heddle  (1.  c);  8,  v.  kobell  (J.  pr. 
CSh.  xcviii.  135);  9,  How  (Ed.  N.  Phil.  J.,  H.  viiL  207,  1858) ;  10,  O.  C.  Marsh  (pnv.  contrib.): 


Si         Al         Ca  Na         I'l 

1.  Faroe  42-60  2800  11-43  5-63  12-70; 

2.  Annaklef  42-17  27-00  9-00  lOlO  11-79: 
3  «»  41-52  26-80  8-07  10-80  11-79 
4!  Bombay  42*70  27-50       7-61  7-00  14-71: 

5.  Storr  41-32  28-44  11-54  5-77  13-26: 

6.  Portree  41-20  30-(i0  11-40  438  13-20: 

7.  Uig  48-17  29-30       982  5-33  12-40: 

8.  Iceland  4100  81-66  10-73  4-oO  1211: 

9.  B.  ofFundy  41-26  29  00  11-71  5-29  12-73: 
10.  C.  Blomidon  4104  30-52       9-21  495  13-11, 


=  100-36  Berzelius. 
=  1011-15  llisinger. 
=  <»S-99  llisinger. 
=  99-.i2  Thomson. 
=  100-33  Heddle. 
=  10n-18  Ileddlo. 
=  100-o2  Heddle. 
=  100-00  KobeU.     G.  =  2-17. 
=  l()0-o9  How. 
K  0-44  =  9H-87  Marsli. 


O.  ratio,  according  to  Berzelius,  1:3:5:^.     1  :  3  :  4;  :  2.V  corresponds  better  with  aa. 
5,  6,  8,  and  this  varies  but  Uttle  from  the  composition  of  thomsomto. 


i26  OXYGEN   COMPOUNDS. 

Dr.  Thomson  found  for  his  chalilite  (1.  c),  Si  86-56,  3tl  26-20,  3?e  9  28,  Ca  10-28,  Na  2*'72,  ]5;' 
16-66  =  101-70.  Yon  Hauer  obtained  (Jahrb.  G.  Reichs.,  1853)  Si  38*56,  ^1  27-71,  J?e  tr.,  Mg  6-85,  c 
Ca  12-01,  H:  14-32. 

The  Hauenstein  mineral  (formerly  called  mesoliie  of  Hauenstein)  occurs  mixed  with  natrolite, 
and  this  accounts  for  the  results  of  Freissmuth's  analysis  (Schw.  J.,  xxv.  425),  which  differ 
widely  from  Rammelsberg's  later  results  (anal.  8). 

Pyr.,  etc. — The  Mittelgebirge  mineral  changes  but  slightly  in  moist  or  dry  air,  according  tc 
Damour;  after  two  hours  at  280°  C.  it  loses  6-1  p.  c,  and  very  slowly  regains  the  water  lost  it 
the  open  air,  the  loss  being  reduced  to  1-5  p.  c.  after  forty  hours.     At  a  red  heat  the  loss  is  13*3  • 
p.  c,  and  the  mineral  becomes  fused  to  a  white  enamel.     B.B.  fuses  with  intumescence  at  2  to  a 
white  enamel.     Gelatinizes  with  muriatic  acid. 

Obs. — Found  in  cavities  in  lava  and  other  igneous  rocks;  and  also  in  some  metamorphic  rocks, ^ 
with  elseolite. 

Thomsonite  occurs  near  Elilpatrick,  and  at  Kilmalcolm  and  Port  Glasgow,  Scotland,  in  amygda-a 
loid ;  in  the  lavas  of  Somma  (com.pionite) ;  in  basalt  at  the  Pflasterkaute  in  Saxe  Weimar ;  at  See 
berg  and  elsewhere  in  Bohemia,  in  the  cavities  of  clinkstone;  in  the  Cyclopean  islands,  Sicily,y 
with  analcite  and  phiUipsite ;  in  Faroe;  in  phonoUte  at  Hauenstein;  in  Hungary,  near  Schem-i 
nitz;  the  Tyrol,  at  Theiss;  atMonzoni,  Fassa;  in  straw-yellow  needles  {carphostilbiie)  at  the  Beru-J 
fiord,  Iceland,  G.  =  2-362. 

Long,  slender,  prismatic  crystallizations,  of  a  grayish- white  color,  are  obtained  at  Peter's  Point, 
Nova  Scotia,  where  it  is  associated  with  apophyllite,  mesotype,  laumontite,  and  other  trap  min-j 
erals ;  fibrous  radiated  and  amorphous  {ozarkite)  at  Magnet  Cove,  in  the  Ozark  Mts.,  Arkansas,  in  i 
cavities  in  eteolite  (from  the  alteration  of  which  it  has  apparently  resulted),  with  slender  prisms 
of  apatite. 

Mesole  is  from  the  cave  of  Nalsoe,  island  of  Faroe ;  Disco  I.,  Greenland ;  Annaklef,  Sweden ;  a 
few  miles  west  of  C.  Blomidon,  Bay  of  Fundy,  near  the  small  village  of  Ft.  George. 

On  twin  crystals,  see  H.  Guthe,  14th  Jahresb.  Ges.  Hannover,  Jahrb.  Miu.  1865,  479. 

PiCROTHOMSONiTE  Meneghifii  &  Bechi  (Am.  J.  Sci.,  II.  xiv.  63,  1852).  Like  thomsonite  in 
form,  and  near  it  in  composition.  The  soda  is  replaced  by  magnesia,  and  possibly  as  a  result  of 
alteration.  Occurs  in  radiated  masses,  laminated  in  structure,  and  cleaving  with  equal  ease 
parallel  to  two  sides  of  a  rectangular  prism;  H.  =  5;  G.  =  2-278;  lustre  pearly;  white;  trans- 
parent in  small  fragments ;  very  fragile. 

.  CoMP.-(0.a,  Mg)^  Si+2^  ^1  Si+4^  H,  Bechi.  Analysis :  Si  40-36,  ^1  31-25,  Mg,6-26,  Ca  10-99, 
Na,  K  0*29,  H  10-79=99*94.  B.B.  fuses  to  a  white  enamel,  with  intumescence.  Dissolves  in  cold 
acids  and  gelatinizes.  Occurs  with  caporcianite  in  the  gabbro  rosso  of  Tuscany.  The  name, 
from  TTi/cjodj,  bitter,  and  thomsonite,  alludes  to  the  magnesia  present. 


37S.  NATROLITE.  Zeolit  pt.,  Zeolites  crystallisatus,  prismaticus,  capiliaris  (fr.  Gustafsberg), 
Cronsi,  Min.,  102,  1758;  Z.  albus  fibrosus,  oapiUaris,  etc.  (fr.  Iceland  and  Gustafsb.),  v.  Born, 
Lithoph.,  46,  1772;  de  Lisle,  Crist.,  1772,  1783.  Mehl-Zeolith,  Fasriger-Z.,  Wern.,  Ueb.  Cronst.,. 
243,  1780;  FaserzeoUth,  Nadelzeolith,  Wern.  Mealy  Zeolite,  Fibrous  Zeolite,  Needle  Zeolite.? 
Zeolite,  Mesotype,  pt,  K,  Tr.,  iii.  1801.  NatroUth  (fr.  Hogau)  Klapr.,  N.  Schrift  Nat.  Ges,  5 
Fr.  Berlin,  iv.  243,  1803,  Beitr.,  v.  44,  1810.  Hogauit  Selb.,  Schrift,  ib.,  395.  Natrolite  iZ".;., 
Cours  de  Min.,  1804,  Lucas  Tabl,,  i.  338,  1806.     Natron-Mesotype.     Soda-Mesotype. 

Krokalith  (Crocalite)  (fr.  Felvatza)  Estner,  Min.,  u.,  pt.  2,  559,  1797.  Bergmannit  (fr.  Frieder 
icksviirn)  Schumacher^  Verz.  dan.  Foss,,  46,  1801.  Spreustein  Wern.,  1811,  HoS"m.  Min.,  ii.  b  i 
303,  1812.  Radiolith  Esmark,  Hunefeld,  Schw.  J.,  Hi.  361,  1828.  Brevicit  (fr.  Brevig)  I". 
SiroTn,  Jahresb.,  xiv.  1834.  Lehuntite  Thomson,  Min.,  i.  338,  1836.  Eiseu-Natrolith  C.  Berge- 
mann,  Pogg.,  Ixxxiv.  491,  1851  ;  Iron-NatroHte.  Savite  Meneghini,  Am,  J.  Sci.,  II.  xiv.  64, 1852. 
Galaktit  Haid.,  Kenng.  Ber.  Ak.  Wien,  xii.  290,  1854,  xvi.  157,  1855.  Fargite  Heddle,  Phil, 
Mag.,  IV.  xiii.  50,  1857.     Palseo-Natrolith  Scheerer,  Pogg.,  cviii.  416,  1859. 

Ortliorhombic.  I A  7=91°,  0  A  1-1=14:4:°  23' ;  a:h:  c=0-35825  :  1  : 
1'0176.  Observed  planes;  prismatic,  Z,  i-z;  octahedral,  1,  1-^  (a?),  3-S 
(between  1  and  i-i).  lAi-l=lS^''  30',  1  A  1,  ov.  x,  =  14:S°  20',  adj.== 
142°  40', /A  1=116°  40',  ajAaJ=:146°  28',  1  A  3-S=163°  30'.  Crystals 
usually  slender,  often  acicalar ;  frequently  interlacing,  divergent,  or  stel- 
late.    Also  fibrous,  radiating,  massive,  granular,  or  compact. 
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H.  =  5-5-5.  G. =2-17— 2-25;  2-249,  Bergen  Hill, 
Brush.  Lustre  vitreous,  sometimes  inclining  to  pearly, 
3specially  in  librous  varieties.  Color  white,  or  colorless  ; 
ilso  grayish,  yellowish,  reddish  to  red.  Streak  uucolored! 
Transparent — translucent.  Double  refraction  weak  ;  op- 
tic-axial plane  i-t ;  bisectrix  positive,  parallel  to  ed^e 
T/I',  axial  divergence  94°— 9G^,  red  rays,  for  Auvergne 
irystals ;  95°  12'  for  brevicite  ;  Descl. 

_  Cpmp.— 0.  ratio  for  R,  K,  Si,  H=l  :  3  :  6  :  2;  corresponding  to  3  Si, 
&l,Na,  2  H= Silica  47-2,  alumina  27'0,  soda  16-3,  water  9-5=:  lOU. 

Var.— 1.   Ordinary.     Commonly  either  (a)  m  groups  of  slender  colorless 
prisms,  often  acicular.  with  I A  1=9  V,  Haid.,  91°  35  ,  G.  Rose,  and  1  A  1  = 
143°  20',  Haid,  144°  40',  G.  R.,  143°  33',  Phillips;  or  (/.)  in  fibrous  divergent 
Dr  radiated  masses,  vitreous  in  lustre,  or  but  slightly  pearly  (these  radiated  forma  often  resem- 
ble those  of  thomsonite  and  pectolite) ;  often  also  (c)  solid"^  amygdules,  usually  radiated  fibrous, 
and  somewhat  silky  in  lustre  within ;  and  {d)  rarely  compact  massive. 

GalacUte  is  ordinary  natrolite,  occurring  in  colorless  acicular  crystallizations  in  southern  Scot- 
land, instituted  as  a  species  on  an  erroneous  analysis.  Fargite  is  a  red  natroUte  from  Glen  Farj? 
(anal.  24),  containing,  hke  galactite,  about  4  p.  c.  of  lime. 

Bergmannite  {=  sprezistein,  brevicite,  radiolite,  palceo-natroli(e)  is  natrolite  from  the  zircon-sycnito 
■of  southern  Norway,  near  Brevig,  on  the  Langesundliord,  occurring  librous,  massive,  and  in  long 
prismatic  crystallizations,  and  from  white  to  red  in  color.  7  a  /='.<r,  G.  Rose;  90'  54',  Kenn- 
gott;  and  1  A  1  =  142°  55',  G.  Rose,  143°  26',  Kenngott;  and  1  A  1,  side,  =142°  49',  Kenng.  The 
reddish  varieties  are  impure  from  mixture  with  disseminated  diaspore,  as  shown  by  Scheert-r,  and 
hence  the  variations  from  natrolite  in  composition.  The  radiolite  is  in  radiated  masses,  and  com- 
pact fibrous  nodules,  of  a  grayish  color,  from  Eckefiord,  having  G.  =  2-2T.'5  — 2*286.  Thee  miner- 
als result  from  the  alteration  of  elteolite,  cancrinite,  and  oligoclase,  according  to  Blum  and  S:e- 
mann  &  Pisani.  The  planes  3-3  occur  on  brevicite  (G.  Rose).  Crocalite,  from  the  Ural,  is  a  red 
zeolite,  identical  with  the  bergmannite  of  Laurvig ;  occurs  in  small  amygdules,  and  is  fibrous 
or  compact. 

Saviie,  according  to  Sella 's  crystallographic  and  other  observations  (N.  Cimento,  1858),  is  noth- 
ing but  natrolite,  occurring  in  slender  colorless  prisms  of  the  same  angles.  Sella  found  /  \  J= 
91°,  /A  ^=11(;°  35',  i  A  ^,  macr.,  =  143'  lo'.  Tt  comes  from  a  serpentine  rock  at  Mt.  Caporei- 
ano,  Italy,  and  specimens  are  ordinarily  not  puiTS  from  serpentine.  Meneghiui  states  that  11.= 
3'o  and  G.  =  2'45.     See  for  composition  below. 

2.  Iron-natroiite  (Eisennatrolitli  Bergm.)  is  a  dark  green  opaque  variety,  either  crystalline  or 
amorphous,  in  which  a  fourth  of  the  alumina  is  replaced  by  sesquioxyd  of  iron  (auaL  30);  it  has 
H.  =  5;  G.  =  2'353.     Occurs  with  the  Brevig  brevicite. 

Analyses:  1,  Klaiproth  (Beitr.,  v.  44);  2,  Fuchs  (Schw.  J.,  viii.  353,  xviii.  8);  3,  Riegol  (Jhrb. 
Pharm.,  xiii.);  4,  5,  Fuchs  (1.  c);  6,  Thomson  (Min.,  i.  317);  7,  v.  Kobell(J.  pr.  I'h.,  xiii.  7;;  8,  C.  G. 
Gmehn  (Fogg.,  Ixxxi.  311);  9,  10,  Sclieerer  (Fogg.,  Ixv.  276);  11,  Sieveking,  12,  Scheerer  (Pogg., 
cviii.  433);  13,  Scheerer  (Fogg.,  Ixv.  276);  14,  Souden  (Fogg.,  xxxiii.  112);  15,  16,  K^rte  vG. 
Rose's  Min.  Syst.,  1852.  96) ;  17,  Michaelson  ((Efv.  Ak.  Stockholm,  1862,  505);  18,  lllasiweta 
(Kenng.  Uebers.,  1858,  72);  19,  Vatonne  (Ann.  d.  M.,  V.  xii.  68  4) ;  20,  v.  llauer  (13er.  Ak.  Wien, 
xii.  290);  21-27,  Heddle  (Phil.  Mag.,  IV.  xi.  272);  28,  Brush  (Am.  J.  Sci..  11.  xixi.  :Hr,5);  29, 
C.  A.  Joy  (Ann.  Lye.  K  Y.,  viii.  122);  30,  G.  Bergemann  (I.e.);  31,  R.  D.  Thomson  (Tbomsou'a 
Min.,  i.  338) ;  32-34,  0.  0.  Marsh  (priv.  contrib.)  : 


Si 

1.  Hogau  48-00 

2.  "  47-21 

3.  "  48-05 

4.  Auvergne,  cryst  47*76 

5.  Tyrol,  fibrous  48*63 

6.  Antrim,  cryst.  47*56 

7.  Greenland,  massive  46*94 

8.  Laurvig,  Natrolite  48*68 

9.  Bergmannite,  red  47*97 

10.  "  white  48*12 

11.  Brevig,  .Berg'm.,  white  47*16 

12.  "  "         red  4450 


^1       3Pe        Ca 


24-25 
25-60 
25*80 
25-88 
24-82 
26-42 
27-00 
26-37 
26-66 
26-96 
2613 
3U-05 


1-75 
1*35 
210 

0-21 
058 


0-73 
022 
0*53 
0  98 


1*40 
1*80 

0-68 
0-69 
0*53 
0-83 


Na 
1650 
16-12 
15*7.-i 
](i"21 
15-69 
14-93 
14-70 
16-00 
14-07 
14*23 
15*t'.0 
13-52 


ft         It 


0*35 
ir. 
tr. 


9*00  =  99*50  Klaproth. 

8 -88  =  99- 16  Fuchs. 

9*00=100*70  RicgeL 

9-3l=9.t-16Fucli.s. 

9-60  =  98-95  Fuch.s. 
10-44  =  101-33  Tliomson. 

9-60=10001  Kobcll. 

9-55  =  lo0*95  Gmeliru 

y;  7  =  99-88  Scheerer. 
10*48=100  7  Soheeror. 

9-47=9y*42  Sieveking. 

U*93  =  9'J-81  ScLccrcr. 
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13.  RaMolite 

14.  Brevig,  Bi'eviciie 

15.  "  " 

16.  "  " 

17.  "  " 

18.  Fassa,  irl. 

19.  Algeria 

20.  Bishopt.,  Galactiie 

21.  "  "       w. 

22.  "  "       rdh. 

23.  Glenfarg,        " 

24.  "  "       red 

25.  Campsie  H.,  " 

26.  Kilpatrick,     " 

27.  DuQibartOD,  " 

28.  Bergen  Hill 

29.  New  York 

30.  Iron-NairoUte 

SI.  Lehuntiie 

62.  Two  Islands,  N.  S. 

33.  C.  Blomidoii,  N.  S. 

34.  Bergen  Hill 


Si 

48-38 
43-88 
48-32 
48-50 
47-13 
48-34 

46-50 
46-99 

47-60 
47-76 
48-24 
47-84 
47-32 
48-03 
46-96 
47-31 
47-04 
46-54 

47-33 
46-84 
45-74 
48-43 


*1 

26-42 
28-39 
26-24 
26-05 
26-04 
27-43 


3Pe 
0-24 


0-53 


26-30    — 
26-84   — 


26-60 
27-20 
27-00 
27-11 
27-36 
25-26 
26-91 
26-77 
26-76 
18-94 


0-86 


Ca 

0-44 
6-88 

tr. 

ir. 
2-22 
3-60 

0-73 
4-36 

0-16 
0-93 
0-82 
4-31 
2-63 
2-31 
3-76 
0-41 


7-49     — 


13-87 
10-32 

15-97 

16-49 

13-37 

9-00 

15-20 
9-68 

15-86 
14-28 
14-82 
11-30 
13-35 
13-98 
12-83 
15-44 
14-56 
14-04* 


t.         fi 


1-54 


0-40 


0-45 


24-00    — 
27-19    — 


28-38    — 

26-96 

»  With  a  little  potash. 


1-52  13-20 

0-24  14-89 

0-27  14-23 

0-49  13-09 


0-35 


1-50 
1-16 
1-06 


9-42=100-31Scheerer. 

9-63,  Mg  0-21  =  99-31  a 

9-47  =  100-00  Korte. 

9-29  =  100-33  Korte. 
10  24=100-55  Michaelsou 
10-30,  Mg  0-4(),  hygr.  H 

0-90  =  99-97  Hlasiweta 
11-00=99-73  Vatonne. 
10-56,  H(IOO')  0-49  = 

99-37  Hauer. 

9-56=99-78  Heddle. 

9-56  =  99-72  Heddle. 

9-24=100-12  Heddle. 
10-24  =  100-81  Heddle. 
10-39  =  101-05  Heddle. 

9-72,  Mg  0-40  =  100-56  H. 

9-50=99-96  Heddle. 

9-84=100-12  Brush. 
10-99  =  99-35  Joy. 

9-37,  Fe  2-40,  Mn  0-55 
=  99*33  Bergemann. 
13-60  =  99-65  Thomson. 

9-79  =  100-45  Marsh. 

10-11  =  99-89  Marsh. 
9-71  =  99-74  Marsh. 


Scheerer  has  shown  (Pogg.,  cviii.  416)  that  the  bergmannite  and  brevicite,  when  of  a  red  or 
reddish  color,  contain  4  to  7  p.  c.  of  diaspore  (a  kind  containing  some  iron).  The  specimen  for 
anal.  12  contained  6|-  p.  c;  and,  allowing  for  this,  the  analysis  becomes  Si  47-47,  A\  26-83, 
3Fe  0-60,  Oa  0*88,  Na  14-42,  H  9-61  =  99-81.  This  fact  explains  the  discrepancies  in  other 
analyses. 

6'awie  afforded  Bechi  (1.  c.)  Si  49-17,  ^1  19  66,  Sig  13-50,  Na  10-52,  K  1-23,  H  6-57  =  100-67. 
Sella  suggests  that  the  magnesia  may  come  from  the  associated  serpentine. 

Pyr.,  etc. — The  Auvergue  natrolite  undergoes,  according  to  Damour,  no  loss  in  dried  air.     At 
240"^  C.  it  loses  nearly  all  its  water  and  becomes  milky  and  opaque ;  and  if  afterward  exposed  to 
the  free  air,  it  regains  all  it  had  lost,  excepting  its  transparency  and  firm  texture  ;  if  again  heated,  , 
it  loses  its  water  at  about  90°  0.  In  the  closed  tube  whitens  and  becomes  opaque.  B.B.  fuses  quietly  ' 
at  2  to  a  colorless  glass.     Fusible  in  the  flame  of  au  ordinary  stearine  or  wax  candle.     Gelatinizes  i 
with  acids. 

Obs. — Occurs  in  cavities  in  amygdaloidal  trap,  basalt,  and  other  igneous  rocks  ;  and  sometimes  i 
in  seams  in  granite,  gneiss,  and  syenite.  It  is  found  in  the  graustein  of  Aussig  and  Teplitz  in ; 
Bohemia ;  in  fine  crystals  at  Puy  de  Marman  and  Puy  de  la  Piquette  in  Auvergne  ;  at  Alpstein, 
near  Sontra  in  Hesse ;  Monte  Baldo,  Tyrol ;  Fassathal,  Tyrol ;  Kapnik  in  Hungary ;  DeUys  in 
Algeria ;  Hogau  in  Wiirtemberg  (the  Faserzeolith  W.\  in  yellowish  radiated  masses ;  etc.  In 
red  amygdules  (crocalite)  in  amygdaloid  of  Ireland,  Scotland,  and  the  Tyrol ;  the  amygdaloid  of 
Blshoptown  (galactite),  acicular  crystals,  several  inches  long;  at  Glen  Farg  inFifeshire  ;  in  Dum- 
bartonshire ;  in  Renfrewshire  ;  at  Glenarm  in  the  county  of  Antrim  ;  at  Port  Rush ;  and  at  Ma- 
gee  Island,  near  Lame,  Ireland. 

In  North  America,  natrohte  occurs  in  the  trap  of  Nova  Scotia,  at  Gates'  mountain,  Cape  d'Or, 
Swan's  Creek,  Cape  Blomidon,  Two  Islands ;  at  Bergen  HiU,  N.  J. ;  sparingly  at  Chester,  Ct. ;  at 
Copper  Falls,  Lake  Superior,  in  crystals,  sometimes  on  native  copper ;  also  on  New  York  Island. 

Named  Mesotype  by  Haiiy,  from  luaog^  middle,  and  riJrros,  type,  because  the  form  of  the  crystal--* 
in  his  view  a  square  prism — was  intermediate  between  the  forms  of  stilbite  and  analcite.  Na- 
trolite, of  Klaproth,  is  from  natron,  soda ;  it  alludes  to  the  presence  of  soda,  whence  also  the  name 
soda-mesotype,  in  contrast  with  scolecito,  or  lime-mesotype.  Schumacher's  name  bergmannite,  after 
Bergmann,  dates  from  the  same  year  (1801)  with  Haiiy 's  mesotype. 

Alt. — Occurs  altered  to  prehnite.     Iron-natrohte  is  probably  an  altered  variety. 


379.  SCOLECITE.  Skolezit  Gehlen  &  Fuclis,  Schw.  J.,  vui.  361,  1813.  Mesotype  pU 
Fibrous  Zeolite  pt,  Lime-Mesotype.  Poonahlite  Brooke,  PhiL  Mag.,  x.  110,  1831.  PunalilU 
Germ. 


HYDROUS    SILICATES,    ZEOLITE    SECTION. 

Monoclinic.     6^=89°  G\  I A  7=91°  30'   0  A  1-1=101°  10:^'  • 
0-3485  :  1  :  1-0282.     Observed  planes:   0;  prismatic,  /,       '"  ' 
^4,  i-i  (only  as  composition-face),  ^-2  ;    liemidome,   \-i\ 
hemioctaliedral,  1,  -1,  3.     1  A  1  =  144°  40'  -1  A  -1  =  144° 
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or 


20',  /A  1  =  110°  27',  /A  -1  =  143°  28',  i-\  A  1  =  107°  40' 
>U  A -1  =  107"  50'.  Crystals  lono;  or  short  ])risms, 
acicular,  rarely  well  terminated,  and  always  compound. 
Twins  :  composition-face  i-i  (ortliud.) ;  striix3  on  i-l  meet- 
ing along  a  vertical  line  in  an  angle  of  24°  to  20°,  tlie 
lines  converging  downward  on  the  implanted  crystals. 
Oleavage  :  Tiiearly  perfect.  Also  in  nodules  or  massive  ; 
fibrous  and  radiated. 

H.  =  5— 5*5.  G.  =  2-10— 2-4.  Lustre  vitreous,  or  silky 
when  fibrous.  Transparent  to  subtranslucent.  Pyroelectric,  the  free  end 
of  the  crystals  the  antilogue  pole.  Double  refraction  weak;  optic-axial 
plane  normal  to  i-l ;  divergence  53°  41',  for  the  red  rays ;  bisectrix  nega- 
tive, parallel  to  iA\  plane  of  the  axis  of  the  red  rays  and  their  bisectrix 
inclined  about  17°  8'  to  i-L  and  93°  3'  to  l-^. 


Var. — a.  In  acicular  crystals.  6.  Fibrous,  radiated,  c.  Massive.  /A  7=91°  22',  Phillips  and 
Descl. ;  91°  35,  G.  Rose,  /a  1  =  116'  ;U',  Descl.;  117"  10',  PhiUips.  1  A  1  =  144'  40,  Rost-  and 
Descl. ;  144°  15',  Rose.  Foonahliie  of  Brooke,  from  Poonah,  Iliudostan,  has  the  angle  /a  7=91° 
19',  Kenngott. 

Comp.— 0.  ratio  for  R,  S,  Si,  H=l  :  3  :  6  :  3;  corresponding  to  3  Si,  ^1,  Ca,  3  ft^S^lica  4.')-9, 
ilumina  26*2,  lime  14*3,  water  13-7  =  100.  Analyses:  1-3,  Fuchs  &  Gehlen  (Schw.  J.,  xviii.  i::); 
L,  Guillemin  (Ann.  d.  M.,  xii.  8);  5,  Riegel  (J,  pr.  Chom.,  xl.  317);  6,  Gibbs  (Pogg.,  Ixxi.  5f;5);  7, 

iilich  (Pogg.,  lix.  373);  8,  Domeyko  (Ann.  d.  M.,  IV.  ix.  H);  0,  Scott  (Ed.  Phil.  J.,  liii.  277);   10, 


W.  Taylor  (Am.  J.  Sci.,  II.  xviii.  410);   11, 
538): 


P.  Collier  (priv.  coutrib.);   12,  Graelin  (Pogg.,  ilii. 


Si  Xl  Ca 

1.  Iceland  4893  25-99  1044 

2.  Faroe,  cryst  46-19  25-88  13-86 

3.  Stsiffa,  fibrous  46'75  24-82  1420 

4.  Auvergne  49*0  26'5  15-3 

5.  Niederkircben  48'16  23-50  14-50 

6.  Iceland  46-72  25-90  13-71 

7.  "  46-76  26-22  13-H8 

8.  Chili  46-3  26-9  13-4 

9.  Mull,  Scotland  46-21  27-00  13-45 

10.  E.  Indies  46-87  25-32  13-80 

11.  Ghauts  45-80  25-55  13-97 

12.  Foonahliie  45-12  30-44  1020 


Na        It 


0-48 
0-39 

0-30 


0-45 
0-17 
0-66 


13-90z 
13-62z 
13-64z 
9-0  = 
13-50  = 
1307  = 
13-94  = 
14-0  = 
13-78  = 
13-46. 
14-28, 
13-;59, 


=99*26  IHichs  &  Gehlen. 

=  10003  Fuchs  i  Gehlen. 

=  98-80  Fuchs  &  Gehlen. 

=  99-8  Guillemin. 

r 99-96  RiegeL 

=  100  Gibbs. 

=  100-6  Giilich. 

1006  Domeyko. 

=  100-44  Scott. 

K  0  13=10003  Tavlor. 

K  0-30=100-07  Coflier.    G.  =  2"J8. 

K  /r.  =  99-81  Gmelin. 


Pyr.,  etc.— According  to  Damour,  Iceland  columnar  masses  lost  nothing  in  dried  air;  nothing 
mtil  the  heat  applied  exceeded  100'  C;  at  300'  it  had  lost  5  p.  c,  which  it  regained  in  moist 
lir;  at  a  dull  red  heat  the  loss  was  12  p.  &,  and  it  was  no  longer  hygroscopic;  at  a  bright  red  it 
ost  i;)-9  p.  c,  and  became  after  intumescence  a  white  enamel.  B.B.  sometimes  curls  up  hke  a 
,vorm  (whence  the  name  from  aK,:,\r,^,  a  loorm,  wliich  gives  scokcile,  and  not  scole.fite  or  scoU^ite); 
)ther  varieties  intumesce  but  slightly,  and  all  fuse  at  2—2-2  to  a  white  blebby  enamel.  Gelati- 
lizes  with  acids  like  natrolite.  .     u      •    i       tu 

Obs.— Occurs  in  the  Berufiord,  Iceland,  where  the  crystals  often  exceed  two  mches  in  length, 
jnd  are  occasionally  a  quarter  of  an  inch  thick.  It  has  also  been  met  wiili  m  nmyplaloul  nt 
5taffa;  in  the  Isle  of  Mull;  in  Skye.  at  Talisker;  near  Eisenach  in  Saxony;  nt-nr  tho  \ietscn 
Glacier,  Valais;  near  Poonah,  in  the  Vendayah  mountains,  llindostan;  m  Greenland;  at  1  argaa, 
Finland;  in  Auvergne;  the  valley  of  Cachapual,  in  Chili. 

R.  Hermann  states  (J.  pr.  Ch.,  Ixxii.  26)  that  ho  took  a  white  amorphous  plastic  mass  llrora  a 
Jrevice  in  the  columnar  basalt  of  Stolpen,  Saxony,  and  put  it  away  m  a  box ;  and  that  uUer  a  ion« 
lime,  on  opening  the  box,  he  found  there,  not  the  amorphous  mass,  but  a  group  of  while  aacuiui 
aystals,  which  had  all  the  aspect  of  scolecite. 
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380.  Ellagite  a.  KordensMold  (Beskrifn.,  etc.,  155,  1855).  Regarded  by  Ramrae.sberg  as  i\ 
ferriferous  natrolite.  Occurs  in  yellow,  brownish,  or  reddish-yellow  crystalline  masses  ;  crystal:; 
cleavable  in  two  directions  with  the  intersections  near  90° ;  opaque  to  subtranslucent ;  pearly  ov 
a  cleavage  surface.  Igelstrom  obtained  (Ramm.  Min.  Ch.,  860)  Si  47-73,  ^1  25-20,  Pe  657,  ti 
8'72,  H  12-81  =  101*03,  which,  taking  the  iron  as  protoxyd,  as  the  excess  suggests,  gives  the  Ci 
ratio  I  :  3*1  :  6-5  :  3,  or  1  :  3  :  6  :  3,  and  the  general  constitution,  therefore,  of  natrolite.  B.B 
forms  a  white  enamel. 


381.  MESOLITE.  i^wc^i^ffc  G^e/iZew,  Schw.  J.,  viii.  353,xviii.  16,  1816.  Mesotype  pt.  Fibrous] 
Zeolite  pt.  Mehl-Zeolith  pt.  Lime-and-Soda  Mesotype.  Antrimolite  Thorn.,  Min.,  i.  326, 18363 
Harringtonite  Thorn.,  Ed.  N.  Phil.  J.,  xvii.  186,  1834. 

Triclinic  ?  Descl.  ;  but  nearly  isomorplious  with  scolecite,  and  similar  id 
acicular  crystallizations.  I A  T=SS°  to  88°  15',  and  91°  41'  to  92°  ;  ten 
minal  angles  of  pyramid  142°— 143°,  and  146°— 146°  10',  the  latter  between 
faces  of  the  two  united  halves.  Cleavage  :  /  and  Z'  perfect.  Crystals  ah 
ways  twins  ;  plane  of  composition  one  or  both  vertical  diagonal  planes.  Irl 
more  or  less  divergent  groups  or  tufts,  often  very  delicate ;  lateral  planesi 
commonly  vertically  striated.  Also  massive  ;  nodules  or  masses  usualljl 
silky  fibrous  or  columnar  ;  often  bristled  with  capillary  crystals  ;  sometime 
consisting  of  interlaced  fibres  ;  rarely  stalactitic,  radiated  fibrous  within 
occasionally  cryptocrjstalline,  porcelain-like. 

H.=:5.  G.  — 2*2— 2*4;  2'39,  Iceland.  Lustre  of  crystals  vitreous;  of 
fibrous  massive  more  or  less  silky.  Color  white  or  colorless,  grayish,  yel 
lowish!  Fragile.  Transparent — translucent ;  opaque,  when  amorphous 
Brittle,  but  tough  when  cryptocrystalline.  Optical  characters  different 
from  those  of  scolecite,  and  compatible  only  with  a  triclinic  form,  Descl. 

Var. — Besides  (a)  the  ordinary  acicular  and  capillary  crystallizations,  divergent  tufts  (les' 
delicate  commonly  than  those  of  natrolite,  but  sometimes  downy),  and  fibrous  nodules  or  masses 
mesolite  occurs  (6)  in  fibrous  stalactites,  with  the  fibres  radiating  from  the  centre — the  variet;; 
called  Antrimolite  by  Thomson,  from  Autrim,  Ireland,  having  H.=3*5— 4,  G.  =  2'096 ;  also  (c)  amor 
phous,  chalk -white,  like  an  almond  in  lustre,  opaque  and  tough,  with  H.  =  5  — 5*5,  and  G.  =  2-21 
the  variety  named  Harringtonite  by  Thomson,  also  from  Antrim;  G.  =  2*174,  Haughton.  Ac 
cording  toKenngott,  the  prismatic  fibres  of  the  antrimolite  have  I A  1=92°  13',  and  two  vertical 
edges  are  bevelled  by  a  prism  of  150°  30'. 

Comp.— 0.  ratio  for  R,  R,  Si,  H=l  :  3  :  6  :  3;  corresponding  to  3  Si,  3cl,  (|Ca+^Na),  3fl= 
Silica  45 '6,  alumina  26-0,  lime  9-5,  soda  5*2,  water  13-7  =  100.  Analyses:  1,  Berzelius  (Jahresbi 
iii.  147);  2-5,  Fuchs  &  Gehlen  (Schw.  J.,  xviii.  1);  6,  Reigel  (J.  "pr.  Ch.,  xl.  317);  7,  Thorasoi^ 
(Phil.  Mag.,  1840);  8,  Breidenstein  (Ramm.  5th  Suppl,  168);  9,  v.  VValtershausen  (Vulk  Ges. 
267);  10,  Thomson  (Min.,  i.  326);  10-15,  Heddle  (Phil.  Mag.,  IV.  xiii.  50,  148);  16,  17,  H.  Hov 
(Am.  J.  Sci.,  II.  xxvi.  32);  18,  19,  Thomson  (1.  c);  20,  v.  Hauer  (Ber.  Ak.  Wien,  1854);  2 
Haughton  (Phil.  Mag.,  IV.  xxxii.  225);  22,  23,  0.  C.  Marsh  (priv.  contrib.) : 


Si 

^1 

Oa 

Na 

fl 

1. 

Faroe 

46-80 

26-50 

9-8Y 

5-40 

12-30 

2. 

"    cryst. 

47-00 

26  13 

9-35 

5-47 

12-25: 

3. 

Iceland,  fibrous 

46-78 

25-66 

10-06 

4-79 

12-31: 

4. 

It 

47-46 

25-35 

10-04 

4-87 

12-41: 

5. 

Tyrol 

46-04 

27-00 

9-61 

5-20 

12-86: 

6. 

Niederkirchen 

46-65 

27-40 

9-26 

4-91 

12-00: 

7. 

Giant's  Causeway 

48-88 

26  36 

7-64 

4-20 

12-32, 

8. 

Iceland 

45-78 

27-53 

9-00 

5-03 

12-38, 

9. 

Berufiord,  Iceland 

46-41 

26-24 

9-68 

4-46 

13-76, 

10. 

Antrimolite 

43-47 

30-26 

7-50 

15-32, 

11. 

(( 

45-98 

26-18 

10-78 

4-54 

13-00: 

12. 

Talisker,  Syke 

46-71 

26-62 

9-08 

5-39 

12-83: 

13. 

Storr,           " 

46-72 

26-70 

8-90 

5-40 

12-92: 

14. 

Kilmore,      " 

46-26 

26-48 

10-00 

4-98 

13-04: 

15. 

Naalsoe,  Faroe 

46-80 

26-46 

9-08 

5-14 

12-28: 

=  100-87  Berzelius. 
:^  100-20  Fuchs  &  Gehlen. 
=  99-60  Fuchs  &  Gehlen. 
=  100-13  Fuchs  &  Gehlen. 
=  100-21  Fuchs  &  Gehlen. 
=  100-22  Riegel 
]S[g  2-46  =  101-86  Thomson. 
K  0-31  =  100-03  Breidenstein. 
K  0-41,  Mg  0-01  =  100-97  Waltersh 
K  410,  Fe  0-19,  CI  0-10=100  84  T 
=  100-45  Heddle. 
=  100-63  Heddle. 
=  100-64  Heddle. 
=  100-76  Heddle 
=99-76  Heddle. 


Si 

Xl 

Oa 

Na 

16. 

Nova  Scotia 

(1)  46-66 

26-48 

9-H3 

4-83 

17. 

u 

4671 

26-68 

9-55 

5-68 

18. 

Earringtonite 

44-96 

26-85 

1101 

5-56 

19. 

a 

44-84 

28-48 

1068 

5-50 

JO. 

(( 

45-71 

26-58 

11-48 

3-80 

n. 

"        Bombiy    45-60 

27-:^0 

12-12 

2-76 

2-2. 

C.  Blomidon,  N, 

S 

45-89 

2755 

9-13 

5-(i9 

28. 

Sandy  Cove,  N. 

S. 

45-39 

28-09 

7-55 

5-28 
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12-25  =  99-90  IIow. 

11-42=100  04  How. 

10-28,  Fo  0-88=9y.-i4  Thomson. 

10-28=99-85  Thomsou. 

13'll  =  lU(i-(;8  liauer. 

1209,  ilg/r.,  Iv0-63  =  101-40IL  G.  =  2-171 

12-79,  K  0-48=100-93  Marsh. 

12-71,  K  0-49  =  99-51  Marsh. 


B.C.  becomes  opaque,  swells  up  into  vermicular 

Gelati. 


Pyr.,  etc. — Yields  water  in  the  closed  tube 
forms,  but  not  in  so  marked  a  manner  as  scolecite,  fusing  easily* to  a  blebby'onamol. 
lizes  with  muriatic  acid  (Fuchs). 

Obs.— Occurs  in  amygdaloid  and  related  rocks.  The  fibrous  kinds,  especially  the  coarser,  are 
usually  a  little  less  smoothly  or  neatly  fibrous  than  those  of  natrolite.  On  Skye.  in  delicate  inter- 
.aciug  crystals  called  cotton-stone^  and  in  feathery  tufts,  and  in  solid  masses  consisting  of  radiating 
3rystals  ;  in  downy  tufts  and  other  forms  at  Naalsoe  on  Faroe  ;  also  with  chabazite  in  Eigg ;  near 
Edinburgh  and  Kinross,  and  at  Hartfield  Moss,  in  Scotland;  in  Antrim,  at  the  Giant's  Causeway, 
u  acieular  crystallizations;  also  at  Ballintoy  in  Antrim,  stalactitic  (antrimolite),  investing  yellow 
}alcite,  or  chabazite ;  in  Antrim,  in  veins  of  amorphous  mesolite  (harringtouite),  at  Portrush  and 
it  the  Skerries ;  and  at  Magee  Island,  and  Agnew's  Hill,  5  m.  W.  of  Larne ;  also  at  other  local- 
ties,  as  stated  above. 

In  the  North  Mountain  of  Eling's  County,  and  Gates'  Mountain,  of  Annapolis  Co.,  X.  Scotia, 
n-ith  farkielite,  in  masses,  sometimes  large  (one  reported  as  large  as  a  man's  headj,  usually  within 
Sue  fibrous,  radiated,  aud  somewhat  plumose  ;  also  at  Cape  Blomidon. 


382.  LEVYNITE. 


Levyne  Brewster,  Ed.  J.  Sci.,  ii.  332,  1825. 
vii.  6,  1822. 


Mesolin  Berz.,  Ed,  Phil.  J. 


Khomboliedral.     R  A  ^=106°  W -,  0  ^  7?=136°  1' ;  a=0-83583.     Ob- 
?erved  planes,  as  in  the  annexed  figure,  witli  also 


-3;  -2  A -2,  term 
14',  6>  A  3=109^  3', 


edge,  ==79°  29',  -2a2-=125' 
6^  A  2:^117^  23'.     Cleavage: 


394 


-2,  indistinct.  Twins :  composition-face  0^  as  in 
chabazite.  Crystals  often  striated  ;  often  in  druses, 
Double  refraction  strong  ;  axis  negative. 

H.=4— 4-5.     G.=:2-09— 2-16.     Lustre  vitreous. 
Colorless,  white,  grayish,  greenish,  reddish,  yellowish.     Transparent   to 
translucent. 


Var. — Le-vynite  occurs  in  crystals,  usually  tabular,  and  presenting  the  plane  0,  a  plane  not 
''Jknown  in  crystals  of  chabazite.     It  differs  from  chabazite  also  in  cleavage     The  original  crystals 
[  were  from  Dalsnypen,  Faroe.     Mesolin  is  a  white  granular  material  from  Faroe,  which  may  be 
'chabazite  ;  it  fills  small  cavities  in  amygdaloid. 

Comp.  — 0.  ratio  for  R,  If ,  Si,  H=l  :  3  :  6  :  4  from  Damour's  analyses;  corresponding  to  3  Si, 

'M,  (Oa,  Na,  K),  4  H.    Berzelius's  analyses,  which  are  suspected  to  have  been  made  on  a  mixture  of 

chabazite  aud  levynite  (see  Greg  &  Lettsora,  179),  give  the  ratio  of  chabazite,  1:3:8:5      Anal- 

rvses  :   1,2,  Berzelius  (Jahresb.,  iii.  14G,  v.  216) ;  3,  Connel  (Phil.  Mag.,  v.  50) ;  4,  5,  Damour  (Ann. 

M.,  IV.  ix.  333): 


Faroe,  Levynite 
"      Mesolin 
Skye,  Levynite 
Iceland,     " 


Si 

48-00 
47-50 
46-30 
45-04 
45  76 


20-00 
21-40 
22-47 
24-04 
2356 


Ca 

8-35 
7-'.<0 
9-72 
9-72 
10-57 


Xa 

2-86 

4-80 

1-55 

1-42 

1-36 


K  It 

0  41  19-30,  fig  0  4=99-32  Berzelius. 

18-19  =  99  79  Berzelius. 

1-26  19-51,  Fe,  Mu  0-9f)=  lOi-07  ConneL 

1-03  17-49  =  90  34  Damour. 

1-64  17-33  =  100-22  Damour. 


Pyr.,  etc.— Iceland  crystals,  according  to  Damour,  lose  4  p.  c.  in  dried  air.  and  regnm  aU 
agai:.  soon  in  the  free  air.  When  heated,  begin  to  lose  water  at  7(»°  C. ;  at  22a  the  loss  is  11 
to  13  p.  c. ;  remain  hygroscopic  up  to  360^  The  loss  is  completed  at  a  wliite  heat,  wlicn  the  min- 
sral  i8  a  white  blcbby  glass.  B.B.  intumesces  and  fuses  to  a  white  blebby  glass,  nearly  opaque. 
Gelatinizes  with  muriatic  and  nitric  acids. 
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III 


f 


Obs. — Lines  cavities  in  amygdaloid,  and  is,  with  a  rare  exception,  the  ^^sole  tenant  of  its  druses  ^  J 
even  though  these  druses  be  within  a  quarter  of  an  inch  of  others  containing  chabazite  associ- 
ated with  half  a  dozen  other  zeolites  "  (Heddle);  it  shows  thus  its  distinctiveness  from  chabazitec 
Found  at  Glenarm  and  at  Island  Magee,  Antrim ;  near  Duugiven,  Magilligan,  and  elsewhere  in 
Londonderry ;  Hartfield  Moss,  near  Glasgow ;  at  Dalsnypen,  Faroe,  and  on  the  Island  Waagoe ; 
at  Godhavn,  Disco  Island,  Greenland  ;  at  Onundarfiord,  Dyrefiord,  and  elsewhere  in  Iceland- 
Named  after  the  mineralogist  and  crystallographer,  A.  Levy 

\f 
383.  ANALCITE.  ZeoHte  dure  (fr.  Etna)  Dolomieu,  R  de  St  Fond  Min.  des  Yolcans,  19^,^  * 
1784,  Wiirfelzeolith  pt.  [rest  Chabazite]  Emmerling,  Min.,  205,  1793;  Lenz,  i.  241,  1794.  [Fomu 
f.  9,  described.]  Zeohte  cubique,  Z.  leucitique,  Delameih.,  T.  T.,  ii.  307,  308,  1797.  Analcim®' 
K,  Tr.,  iii.  1801.  Analcite  Galliizin,  Diet.  Min.,  12,  1801.  Kubizit  Wern.,  1803,  Ludwig'8 
Min.,  ii.  210,  1804.  Analzim  Wern.,  Letzt.  Min.  Syst.,  6.  Kuboit  Breiih.,  Char.,  153,  183* 
(Analzim,  p.  127). 

Isometric.  In  trapezohedrons,  f.  10,  also  f.  9,  and  another  form  similai^: 
excepting  a  very  low  pyramid,  m,  m,  in  place  of  each  0.  Cleayage: 
cubic,  in  traces.      Also  massive  grannlar. 

H.  =  5  — 5-5.  G.=2-22— 2-29^  2-278,  Thomson.  Lustre  vitreous.  Col- 
orless ;  white ;  occasionally  grayish,  greenish,  yellowish,  or  red  dish- white.' 
Streak  white.  Transparent — nearly  opaque.  Fracture  subconchoidal, 
uneven.     Brittle. 


Comp.— 0.  ratio  for  S,R,  Si,fl:=l  : 
alumina  23-3,  soda  14*1,  water  8-2  =  100. 


3:8:2,  corresponding  to  4  Si,  ^1,  Na,  2  fi= Silica  54*4, 
Analyses:  1,  H.  Eose  (Gilb.  Ann.,  Ixxii.  181);  2,  Henry 


(Pogg.,  xlvi.  264);  3,  Leschner  (Breith.  Min.,  1847,  410);  4,  Connel  (Ed.  J.  Sci,  1829,  262).;  5, 
Thomson  (Min.,  i.  438);  6,  Avdejef  (Pogg.,  Iv.  107);  7,  8,  Riegel  (J.  pr.  Ch.,  xl.  317);  9,  Welt- 
zien  (Ann.  Ch.  Pharm.,  xcix.  287);  10,  Raramelsberg  (Pogg.,  cv.  317,  Min.  Ch.,  804);  11,  Wal- 
tershausen  (Yulk.  Gest.,  266);  12,  13,  Rammelsberg  (1.  c): 

fi: 

•27=99-91  Rose. 

•00  =  101-68  Henry. 

•75,  3Pe  1-50=98-88  Leschner. 

•22  =  99-23  Connel 

■90  =  101-15  Thomson. 

26=101-20  Avdejef. 

•00,  3Pe  0-10=100-83  Riegel. 

•00,  Pe  0-15  =  100-54  RiegeL 

•93,Mg0-57,Fel-35,P^r.  =  10]i-17'W 

•33  =  100-59  Rammelsberg. 

50,  Mg  005  =  99^91  Waltersh. 

•68  =  100  Rammelsberg. 

•11,  3Pe  012  =  100  Rammelsberg. 


Si 

Xl 

Oa 

^a 

S 

1. 

Fassathal 

55^12 

22-99 

13-53 



8 

2. 

Blagodat,  Cuboite 

57-34 

22-58 

0-35 

11-86 

0-55 

9 

3. 

u               (( 

51-00 

24-13 

0-75 

11-75 

9 

4. 

Kilpatrick 

55-07 

22-23 

— 

13-17 

8- 

5. 

Giant's  Causeway 

55-60 

23-00 

14-65 

1 

6. 

Brevig 

55-16 

23-55 

ir. 

14-23 

tr. 

8- 

7. 

Niederkirchen 

57^50 

23-15 

5-63 

6-45 



8 

8. 

(1 

56-12 

24-00 

5-82 

6-45 

8 

9. 

Kaiserstuhl 

54-02 

22-54 

2-91 

10-14 

0-71 

8- 

10. 

^^essela 

56-22 

22-22 

0-27 

1210 

1-45 

8- 

11. 

Cycl.  I'ds,  G.  =  2-236 

53-72 

24-03 

1-23 

7-92 

4-46 

8^ 

12. 

K 

55-22 

23-14 

025 

12-19 

1-52 

7 

13. 

(( 

54-34 

23-61 

0-21 

1295 

0-66 

8 

Pyr.,  etc. — Yields  water  in  the  closed  tube.    B.B.  fuses  at  2-5  to  a  colorless  glass.     Gelati-,- 
nizes  with  muriatic  acid.  r , 

Breithaupt  has  found  (B.  H.  Ztg.,  xxiv,  337)  the  sp.  gr.  of  the  opaque  analcite  from  Lake  Supe-  ' 
rior  =2-09,  and  for  the  nearly  transparent  =2-1 — 2*11.     But  a  microscope  shows,  as  Brush  has 
observed,  that  the  crystals  are  full  of  air  cavities.  , 

Obs. — The  Cyclopean  Islands,  near   Catania,  Sicily,  afford  pellucid  crystals  (f.  9) ;    also  the  ' 
Tyrol;  Scotland,  in  the  Kilpatrick  Hills;  Bowling,  pseudomorphs  after  laumontite ;  Glen  Parg; 
near  Edinburgh  ;  at  Kilmalcolm  ;  the  Campsie  Hills,  etc. ;  at  Antrim,  etc.,  in  Ireland ;  the  Faroe 
Islands ;    Iceland ;   the  Vincentine,   with   prehnite,  chabazite,   apophyllite,  etc. ;    Wessela,  near  < 
Aussig,  Bohemia;    at  Arendal,  in  Norway,  in  beds  of  iron  ore;  at  Andreasberg,  in  the  Harz^' 
in  silver  mines.  .  ' 

Nova  Scotia  affords  fine  specimens  at  Martial's  Cove,  Five  Islands,  Cape  d'Or,  Swan's  Creek^' 
dind  Cape  Blomidon;  crystals  like  f  9,  10,  occur  at  Bergen  HiU,  New  Jersey:  in  gneiss,  nea? 
Yonkers,  Westchester  Co.,  N.  Y.  (f.  10) ;  at  Perry,  Maine,  with  apophyllite,  in  greenstone  ;  abun^ 
dant  in  fine  crystals,  -with  prehnite,  datoUte,  and  calcite,  in  the  Lake  Superior  region;  in  the 
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mgue  of  the  copper,  at  Copper  Tails  and  north-western  mines,  and  at  Michipicoton  Island 
orm  2-2),  and  also  at  other  mines  not  now  worked  ^"'pwjwu  isiana 

The  name  Analcime  is  from  ..dA..,,  weak,  and  alludes  to  its  weak  electric  power  when  heated 
■  rubbed.     The  correct  derivative  is  analcik,  as  here  adoptod  for  the  Ppecies 

All.-^Picranalcime  of  Meneghini  and  Bcchi  (Am.  J.  Sci.,  II.  xiv.  Hi)  is  probably  analcite  altered 
T  the  magnesian  process  It  occurs  m  geodes  in  the  gabbro  rosso  of  Tuscany,  and  also  in  the 
■^o^o?.^  P^'*?  ^^/  metalhferous  dyke ;  forms  f.  9,  10,  with  distinct  cubic  cleavago.  H  =5  G 
:2-2o .  Color  flesh-red  to  colophonite-red.  Lustre  vitreous.  Composition,  according  to  moan  of 
^o  analyses  by  E  Bechi  (1  c.)  Si  59-11,  Al  22-08,  Mg  10-12,  Na  0-45.  K  0-.>2  I'l  ViA=\vj-A:.  For- 
ula  Mg^  S.^+  3  Al  Si'  +  6  H,  Bechi.     Associated  with  calcite,  caporcianite,  knd  picrotho.nsonito 

A  somewhat  similar  compound,  a  pseudomorph  after  analcite,  has  been  observed  by  Gutho 
ahrb.  Min.,  1863,  590)  in  the  clay-iron  ore  of  Duingen.  An  analysis  by  Stromever  (L  c )  af- 
rded  Si  56-7,  Al  21-2,  3Pe  2-8,  Na  9-1,  H  9-8  =  99-6.  ^  ' 

The  Gluthalite  of  Thomson  (Min.,  i.  339,  1836)  occurs  in  tlesh-red  vitreous  crystals  in  amyjrda- 
,id  at  the  Kilpatrick  Hills.  H.=3J>.  G.  =  2-.166.  Opacjue  or  subtranslucent.  FragUe.  Analy- 
s  afforded  Si  61-266,  Al  23-560,  3Pe  7-306,  Na  5130,  Mg  1233,  II  10-053  =  99-04«  It  may  bo 
tered  analcite. 

Analcite  altered  to  a  mixture  of  calcite  and  hydrous  silicate  of  alumina  has  been  observed  by 
3chermak.     Also  occurs  altered  to  prehnite. 

384.  EUBNOPHITE.    Eunophit  Weibye,  Fogg.,  Ixxir.  803,  1850. 

Orthorhombic.  7a 7=120°,  lAl-l=130%  l-^^^^,  over  6^,  =  84°  9'. 
orm  a  six-sided  prism  (/,  i-i)  with  the  dome  l-i.  Cleavage  :  O  perfect ; 
%  and   i-i,  less  so.    Commonly  massive,  cleavable. 

H.  =  5'5.  G.  =  2'27.  Lustre  weak,  a  little  pearly  on  the  cleavage-fiices. 
iolor  white,  grayish,  brownish.  Streak  white.  Translucent ;  in  thin 
iminse  transparent.      Optically  biaxial ;  double  refraction  strong  ;  Descl. 

Comp. — 0.  ratio  for  S,  38,  Si,  £[=1  :  8  :  8  :  2,  or  the  same  as  for  analcite.  Analyses  by  von 
orck  and  Berlin  (L  c.) : 


gi 

Al 

i^A 

S 

1. 

54-93 

25-59 

14-06 

8-29  =  102  87  Borck. 

2. 

55-06 

23-12 

14-06 

8-16  =  100-40  BerUn. 

P3n^.,  etc. — Fuses  to  a  colorless  glass.     Gelatinizes  with  muriatic  acid. 

Obs. — Occurs  in  a  coarse  syenite  on  the  island  Lamoe,  near  Brevig,  Norway,  with  catapleiite, 

ucophanite,  mosandrite,  eta 

Named  from  cv6vo<pos,  ohscuriiy,  in  allusion  to  the  cloudiness  of  the  mineral 

385.  FAUJASITE.    Damour,  Ann.  d.  M.,  lY.  L  395,  1842. 

Isometric.     In  octahedrons.     Twins  :  composition-face  the  octahedral. 

H.  =  5.  G.=l*923.  Lustre  vitreous;  sometimes  adamantine.  Color- 
^ss — white ;  brown  externally.  Fragile ;  fracture  vitreous  and  uneven. 
!^o  action  on  polarized  light. 

tJomp.— 0.  ratio  for  R,  K,  Si,  fi=l  :  3  :  9  :  9  ;  corresponding  to  4^  Si,  Al,  (^  Oa-hi  >fa),  9  n=s 
lica  45-5,  alumina  17-4,  lime  4-7,  soda  5-2,  water  27-2  =  100. 
Analyses :  1,  Damour  (1.  c.) ;  2,  id.  (ib.,  xiv.  67) : 


Si 

Al 

Ca 

jfa 

n 

1.  Kaiserstuhl 
2 

49-36 
4612 

16-77 
16-81 

5-00 
4-79 

4-34 
509 

22-49  =  97-96 
27  02  =  99-83 

Pyr.,  etc.— According  to  Damour,  loses  15  p.  a  of  water  when  exposed  for  one  month  to  drf 

28 


434 


OXYGEN    COMPOUNDS. 


air,  but  regains  almost  all  of  it  in  ordinary  air  in  24  hours.  Heated  at  50°-55°  0.  for  one  hour  losea 
16*2  p.  c. ;  at  60°-65°,  10-4  p.  c. ;  at  70°-75°,  19-5  p.  c,  which  is  almost  entirely  regained  by  expo-t 
sure  to  air  for  a  few  weeks.  B.B.  fuses  with  intumescence  to  a  white  blebby  enamel.  Decom-i 
posed  by  muriatic  acid  without  gelatinization, 

Obs. — Occurs  with  augite  in  the  amygdaloid  of  Kaiserstuhl,  Baden.  The  adamantine  lustrei 
fiometimes  existing  is  attributed  to  a  thin  bituminous  coating.  Named  by  Damour  after  Faujaa 
de  Saint  Fond. 


386.  CHABAZITE.  ZeoHthus  albus  cubicus  Islandias  v.  Born,  Lithoph.  i.  46,  1*772.  Zeolite  eri 
cubes  Faujas,  Yolc.  Viv.,  126,  1778;  de  Lisle,  Crist.,  ii.  40,  1783.  Chabazie  (fr.  Oberstein) 
Bosc  d^ Antic,  J.  d'Hist.  N.,  ii.  181,  1780.  Wiirfelzeolith  pt.  (rest  analcite)  Wern.,  Emmerling 
Min.,  i.  205,  1793.  Chabasie  (rhombohedral  form  recognized)  IT.,  Tr.,  iii.  1801.  Chabasici 
Karsi.,  Tab.,  30,  1808.  Schabasit  Wern.,  Hoffm.  Kuboizit  Weiss,  Hoffm.  Min.,  iv.  b,  41fj 
1818,  Mag.  Ges.  N.  Fr.,  Berlin,  vii.  181,  1816. 

Phakolit  Breith. ;  Tamnau,  Jahvh.  Min.,  653,  657,  1836.     Haydenite   Cleaveland,  Min.,  478;, 
1822.     Acadialite  Alger  &  JacfeoTi  (without  publication)  =  "  No  Chabasie"^.  Hoffmann,  Ami 
■  J.  Sci.,  XXX.  366,  1836;=Acadiolite  Thomson,  Phil.  Mag.,  xxii.  192,  1843;  Hayes,  Am.  J.  Sci.;i 
II.  i.  122,  1846. 

Ehombohedral.  ^  ^  A  ^=94°  46',  0  A  i?^129°  15' ;  a=VOQ.  Observec 
planes  :  prismatic,  ^'-2  ;  rhombohedral,  7?,  -^,  -2  ;  pyramidal,  f -2  (t) ;  scaleno* 
nedral,  ^^  (<?,  bevelling  terminal  edge  of  A,  or  replacing  edge  between  L 
and  -i  E) ;  -^f  f  (Q,  always  striated  parallel  to  edge  X  (f.  396). 


395 


396 


Haydenite 


E  A  -ir=13Y°  23' 

^A-i,  ov. -2,=83  31 
Eh 


-2, 


vert,  119  42 


E  A  -2,  across,  126  26i 

-iA-i,  term., =125  13 

tM^  term., =145  54 


-2  A -2,  term., =72°  53'. 
-iAV=155  18.  ^ 

XinZ=103  28  j 

l^in  Z=174  5 
Xin  J^ov.-i,=130  36 
J'ini'=155  53 


Twins:  composition-face  0,  very  common,  and  usi 
ally  in  compound  twins,  as  in  f.  397,  398  ;  2,  c.-fa(< 
E^  rare.  Cleavage  rhombohedral,  rather  distinct. 

H.=4-5.  G.=2-08— 2-19.  Lustre  vitreous.  Cole 
white,  ilesh-red;  streak  un  colored.  Transparent - 
Fracture  uneven.  Brittle.  Double  refraction  weak  ;  in  p( 
larized  light,  images  rather  confused ;  axis  in  some  crystals  (Bohemia 
negative,  in  others  (from  Andreasberg)  positive ;  DescL 


Faroe, 
translucent. 
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Var.— 1.  Ordinary.  The  most  common  form  is  the  fundamental  rhombohedron,  in  which  iU  and« 
ia  so  near  90  that  the  crystals  were  at  first  mistaken  for  cubes.  R  A  /?=94''  46'  Phillips  Ilaid  • 
H°  36',  fr.  Kilmalcolm,  Tamnau ;  9-i"  58',  fr.  Riibendorfd,  id.  ;  95°  2',  fr.  Faasa'  id. ;  1)4 '  24'  (V* 
Dberstein,  Breith.  Acadialite,  from  Nova  Scotia  {Acadia  of  the  French  of  last  century  i.'is  only  a  n-d 
lish  chabazite  ;  sometimes  nearly  colorless.  In  some  specimens  the  coloring  matter  is  arranged 
n  a  tesselated  manner,  or  in  layers,  with  the  angles  almost  colorless. 

2.  Phacoliie  is  a  colorless  variety  occurring  in  twins  of  mostly  a  hexagonal  form  (f.  Ii01\  and 
)ften  much  modified  so  as  to  be  lenticular  in  shape  (whence  the  namo,  from  d,  *«•;<,  a  bean) :  tlio 
)riginal  was  from  Leipa  in  Bohemia;  B  A  /if='j4°  24',  fr  Oberstein,  Breith. 

3.  Haydemte  is  a  yellowish  variety  in  small  crystals  of  the  form  in  fig.  :{96,  from  Jones's  Falls, 
lear  Baltimore,  Md. ;  the  crystals  are  often  twinned  parallel  to  li. 

Chabazite  crystals  discovered  by  Ulrich  in  the  Okerthal,  Ilarz,  in  cavities  in  the  granite,  have 

=  2-189,  and  their  edges  scratch  glass  (v.  Rath,  Pogg.,  cxxii.  404). 

Oomp.— For  most  chabazite  0.  ratio  for  Ifc,  ft  gi,  ft=  l  :  3  :  8  :  H ;  corresponding  to  4  Si,  Xl, 
„  Ca  +  i  (Na,  K)),  6  11 ;  some,  I  :  3  :  9  :  6,  the  saTne  in  constituents  except  4i  iSi.  For  the  phacolite, 
according  to  Rammelsberg,  1:3:7:5. 

Analyses:  1-3,  Hofmann  (Pogg.,  xxv.  495);  4,  Berzelius  (Afh.,  vi.  190);  5,  Rammelsberg 
Haudw.,  i.  149) ;  6,  Thomson  (Min.,  i.  334) ;  7,  Connoll(Edinb.  J.,  1829,  262);  8,  Durocher  (Ann. 
1.  M.,  III.  xix.  585);  9,  Genth  (Ann.  Ch.  Pharm.,  Ixvi.  274,  1848);  10,  Engelhardt  (Ann.  Ch. 
Pharm.,  Ixv.  372);  11,  Rammelsberg  (2d  Snppl.,  p.  34);  12,  1.".,  A.  A.  Hayes  (Am.  J.  Sci., 
[I.  i.  122);  14,  Rammelsberg  (Pogg.,  Ixii.  149);  15,  Anderson  (Ed.  N.  Phil.  J.,  1843,  23);  Id, 
Schroder  (Jahrb.  Min.,  1860,  795) : 


1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 

0. 
LI. 
12. 
^13. 
14. 
15. 

6. 


Si  ^1        6a 

Parsboro,  N.  S.    51-46  17-65     8  91 

Fassathal             4863  19-52   10-22 

48-18  19-27     9-65 

Gustafsberg        50-65  17-90     9  37 

Aussig                 48-36  18-62     9-73 

Kilmalcolm          48-76  17-44  10-47 

"                     50-14  17-48     8-47 

Faroe                   47-75  •20-85     5-74 

Annerode            47-00  19-71  10-63 

Giessen               48-31  19-47  IVOl 

Parsboro              52-14  1914     7  84 

Acadialiie             62-02  17-88     4-24 

"                    52-20  18-27     6-58 

Leipa,  P?iacoliie  46-33  21-87   10-40 

"              "          45-63  19-48   13-30 

Oberstein             50-19  17-45     7-13 


Na       K        S 

1-09     017  19-66,  Pe  0-85=99  79  Hofmann. 

0-56     0-28  20-70=99-91  Hofmann. 

1-64     0-21  21-10  =  99-95  Hofmann. 

1-70  19-90  =  99-52  Bcrztlius. 

0-25     2-56  [20-47]  =  100  Rammelsberg. 

1-55  21  72  =  99-93  Thomson. 

2-58  20-83  =  99-50  Connell. 

2-34     1-65  21-30=99-63  Durocher. 

0-65     0-33  22-29,  ¥^0  0-15=100  76  Genth. 

1-17  19-65,  Mg  0-26  Engelhardt. 

0-98  1919=  100  Rammelsberg. 

3-03  18-30= 99-54  Hayes. 

20  52=99-t>9  Hayes. 


0-71 
407 

2-12 

0-95     1-29  [19-1C.]  =  1()0  Rammelsberg. 
108     1-31     17-98,  Mg  014,  Fe  0-43  =  99-95  Anderson. 
2-12     0-02     2209,  Ba  0-48,  Sr  0-32=  100-40  Scliruder 


The  baryta  and  strontia  of  the  Oberstein  crystals  were  first  detected  by  spectral  analysis;  and 
Dy  the  same  method  the  absence  of  those  earths  from  the  Iceland  was  ascertained. 

Delesse  obtained  in  an  analysis  of  haydenite,  made  on  too  small  an  amount  of  material  to  be 
jorrect  (Rev.  Sci.,  xxv.  107),  Si  49-5,  Al,  Fe  23-5,  Oa  2*70,  Mg  tr.,  K  2-50,  II  21-0=99-2.  Silli- 
nan's  analysis  (This  Min.,  2d  ed.)  is  wholly  erroneous. 

Pyr.,  etc. — According  to  Damour,  crystals  from  Dyrefiord,  Iceland,  and  Rubendorfol,  Bohemia, 
ost  7-2  p.  c.  after  5  mos.  in  dried  air;  after  some  months  in  the  free  air  again  had  regained  ihlif, 
md  also  an  excess  of  0-15  p.  c.     Heated  for  1  h.  to  100"  C,  the  loss  was  2-75  p.  c.;  to  l.sO',  14 

c. ;  to  230°,  17  p.  c;  to  300",  19  p.  c. ;  this  loss  was  reduced  to  zero  in  3  days;  at  a  dull  red 
leat,  the  loss  was  -^1  p.  c,  and  the  mineral  was  no  longer  hygroscopic;  at  a  bright  red,  it  lo.--t 
22-4  p.  c,  intumesced,  and  was  partially  fused. 

Phacolite  of  Scotland  [Ireland?]  lost  7  p.  c.  after  7  mos.  in  dried  air;  and  4  months  after,  in 
in  atmosphere  saturated  with  moisture,  it  had  an  excess  of  12  6  p.  c,  svhich  it  lo.<t  very  nearjy 
.gain  inordinary  air.  Heated  to  loo'  C,  the  loss  was  3-7  p.  c;  to  210',  15-7  p.  c.  ;  to  29(r- 
^00°,  18  p.  c;  and  after  48  hours'  exposure  to  the  free  air,  the  amount  lost  was  restored.  At  a 
lull  red  heat,  the  loss  was  22-2  p.  c. ;  at  a  bright  red,  22-8  p.  c,  and  the  material  was  fused  to  a 
;iC|ilebby  enamel. 

B.B.  intumesces  and  fuses  to  a  blebby  glass,  nearly  opaque.  Decomposed  by  muriatic  acid, 
mth  separation  of  slimy  silica. 

Obs.— Chabazite  occurs  mostly  in  trap,  basalt,  or  amygdaloid,  and  occasiouaUy  in  gneisa, 
it^yenite,  mica  schist,  hornbleudic  schist.  i     -r  • 

Occurs  at  the  Faroe  Islands,  Greenland,  and  Iceland,  associated  with  chlorite  and  Btiloito;  at 
A.ussig  in  Bohemia,  in  a  kind  of  greenstone  (the  grauslein  of  Werner) ;  at  Oberstein,  with  harrao. 


po 


^   ;orae;  at  Annerode,  near  Giessen;  at  the  Giant's  Causeway,  Kilmalcolm  (some  an  mofi  "crosaj; 
Renfrewshire,  Isle  of  Skye,  etc. ;  Poonah  in  Hiudostan,  eta     In  Nova  Scotia,  wino-yellow  or  ttoAl^ 
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red  (the  last  the  acadialite),  associated  with  heulaudite,  analcite,  and  calcite,  at  Five  Islands,  Swan*8 
Creek,  Digby  Neck,  Mink  Cove,  "William's  Brook.  Phacolife  occurs  at  Leipa  in  Bohemia  ;  also  at 
Salesel  and  Wannow,  in  Bohemia ;  in  Antrim,  Ireland,  at  Giant's  Causeway. 

Both  massive  and  incrusted  at  the  Paugatuck  stone-quarry,  Stonington,  Conn.,  with  scapolite, 
sphene,  and  apatite ;  also  yeUowish-red  in  North  Killingworth,  on  the  Essex  turnpike ;  at  Had- 
lyme,  Conn.,  on  gneiss  ;  in  syenite  at  Charlestown,  Mass. ;  also  at  Chester,  Mass.,  in  amygdaloid ; 
at  Bergen  Hill,  N.  J.,  in  small  crystals ;  in  the  same  rock  at  Piermont,  N.  Y, ;  in  fissures  in  horn- 
blendic  gneiss  at  Jones's  Falls,  near  Baltimore  {hayd&nite\  with  heulandite.  PhacoMt(.  has  been 
reported  from  New  York  Island. 

At  Husavic,  Iceland,  fossil  clam  shells  (Yenus)  occur  in  a  recent  deposit,  lined  within  with  small 
rhombohedrons  of  chabazite.  Daubree  states  that  crystals  occur  at  the  warm  springs  of  Luxouil^ 
Dept.  of  Haute  Saone,  France,  as  well  as  at  those  of  Plombieres,  under  conditions  which  indicate 
that  they  were  formed  through  the  agency  of  the  warm  waters ;  the  temperature  at  Luxeufl  j« 
115°  F.,  and  at  Plombieres  163°  F.  j 

The  name  Chdbaziie  is  from  x<^^<^^^<>^i  an  ancient;  name  of  a  stone. 

Alt. — The  haydenite  is  often  covered  with  chlorite,  and  sometimes  chlorite  takes  the  place  oj' 
the  crystal.  ' 

Altered  crystals  from  the  Yogelsgebirge,  that  had  lost  part  of  their  protoxyd  bases,  have  heail 
analyzed  by  Suckow  (Yerwitt.,  etc.,  148) :  f 


i!. 


Si 

^1 

Ca 

iia 

£ 

fi 

C 

Interior 

48-40 

19-13 

1-88 

1-47 

813 

21-01 

=100-02. 

Exterior 

47-29 

19-16 

6-78 

1-50 

1-47 

21-00 

3-20=99-40. 

Eemoving  Ca  C  from  the  latter,  the  0.  ratios  are,  for  the  first,  0-76  :  3  :  8*6  :  6-3 ;  for  the 
second,  0-37  :  3  :  8'4  :  6-2  (Eamm.  Min.  Ch.,  818). 

Doranite  of  Thomson  may  be  altered  chabazite,  if  the  analysis  is  not  an  incorrect  one  of  the  unal- 
tered mineral.  It  is  described  as  occurring  in  aggregated  crystals,  apparently  cubic,  yellowish- 
white,  and  translucent,  with  G-.  =  2-15  ;  and  as  consisting  of  Si  48*0,  Al  22-0,  Fe  2  75,  Mg  13-0, 
Ca  6-0,  H  7-70=99-45.     Found  in  basalt,  2  m.  W.  of  Carrickfergus,  Co.  Antrim. 


;te 


I  at 


!Ji 


C.  Blomidon,  etc. 


387.  GMIiLINITE.     Sarcohte  Vauq.,  Ann.  d.  Mus.,  ix.  249,  1807,  xi.  42.     Hydrolithe  Leman,^ 
Cat.  Min.  de  Dree,  18,  1811.     Gmehnite  Brooke,  Ed.  J.  Sci.,  ii.  262,  1825.    Ledererite  G.  T. 
Jackson,  Am.  J.  Sci.,  xxv.  78,  1834. 

Khomboliedral.   B  A  i?=112°26',  0  A  B^O  A-1=U0°  3' ;  a=0-7^D4:M 

4QQ  Observed  planes  :  prism  at 

399  ^ 

-1 ;  and  also  the  plane  1-2 
truncating  the  edge  be- 
tween i?  and  -1.  It  A  -1, 
pyr.,  =  142°  23',  ^A-1, 
bas.,=79°  54:\  ^  A  1-2= 
-1  A  1-2  =  161°  16^  Crys- 
tals  usually  hexagonal  in 
aspect ;  sometimes  -1  smalls 
C.  Blomidon.  ®^  than  i?,  and  habit  rhom- 

bohedral ;  i  often  liorizon 
tally  striated.     Cleavage  :  i  perfect.     Observed  only  in  crystals,  and  neverils 
as  twins. 

H.=4:-5.  G.=2-04:-2-17  ;  2-099-2-169,  fr.  C.  Blomidon.  Lustre  vit 
reous.  Colorless,  yellowish-white,  greenish-white,  reddish-white,  flesh-red. 
Transparent  to  translucent.  Brittle.  Double  refraction  weak  ;  axis  posi- 
tive for  crystals  from  Cyprus,  negative  for  those  of  Andreasberg,  the  Yicen- 
tine,  and  Glenarm  ;  no  evidence  of  compound  structure  by  polarized  light ; 
Descl.  |ee 

Var.— Tho  angle  -??A-1,  oy.  i,  =  BO°  8',  Brewster,  80°  54',  G.  Rose,  80°  6',  Dufren..    79°  44' 
Breith.,  80°  8',  B.  &  M.,  79°  44',  from  Andreasberg,  Descl.     Plane  1-2  observed  only  on  Andreas 


I 
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Si 

M 

Ca 

Na 

K 

1.  Glenarm 

48-56 

18-05 

5-13 

3-85 

0-39 

2. 

46-40 

21-08 

8  67 

7-29 

1-60 

3.         " 

46-56 

20-18 

3-89 

7-09 

1-87 

4.  Cyprus 

46 -ST 

19-55 

5-26 

6-51 

0-78 

6.  Ledererite 

49-47 

21-48 

11-48 

3  94 

6 

53-71 

17-63 

6-52 

3-10 

0-80 

6A.      " 

47-19 

20-13 

7-44 

3-54 

0-91 

1.         " 

51-32 

18-45 

6-40 

[3-- 

181 

rg  crystals.  The  sarcolite  of  Vauquelin  is  a  flesh-red  gmelinite  from  Montoccbio-Mr  peiore  in 
)  Viceutm,  supposed  by  Vauqueliu,  when  he  used  the  name,  to  be  identical  with  the  Vesuvian 
•oolite. 

J^dererite  is  ordinary  gmelinite  from  Nova  Scotia,  impure  with  some  free  silica.  Marsli  has 
)wn  that  It  does  not  differ  m  the  amount  of  water;  and  Descloiwaux  that  it  has  the  same 
r\es,  finding  B  A  -1,  ov.  z,  =  80°,  and  0  A  i?=14<»°.  Marsh  found  G.  =  2-l(i8  (anal  6)  and  2-oU9 
lal.  7);  most  of  the  crystals  obtained  by  him  were  implanted  on  quartz.  ' 

CJomp.— 0.  ratio  for  S,  iJ,  Si,  11  =  1  :  3  :  8  :  6,  as  in  chabazitc,  G.  Rose ;  corresponding  to  -1  di 
^Ca+f  (Na,  K),  611.  Analyses  :  1,  ConnoU  (Edinb.  New  Phil.  J.,  1838) ;  2,  3,  Raramelsberg 
)gg.,  xhx.  211);  4,  Pamour  (Bull.  Soc.  G-.,  III.  xvL  675);  5,  A.  A.  Hayes!  Am.  J.  Sci  xiv  78)- 
6 A,  7,  0.  C.  Marsh  (Am.  J.  Sou,  11.  xliv.  362) :  .      ^-      i. 

n 

21-66,  ¥?o  Oil  =98-75  Ck)nnelL 
20-41=100-45  Raramelsberg. 
29-41=100  Raramelsberg. 
2 2  00  =  99-47  Damour. 

8-rS,  Fe  0-14,  'P  3-48  =  98-57  Uayes. 
17  98  =  99-74  Marsh. 
20-53  =  99-74  Marsh. 
20  35=100  Marsh. 

(Analyses  6,  7,  give  an  excess  of  silica,  and  Marsh  attributes  it  to  free  quartz,  visible  particles  of 
ich  were  detected  by  him  in  the  crystals ;  6A  is  the  same  analy.sis  with  6  afLer  separatiou 
this  excess,  amounting  to  about  12  p.  c.  Both  6  and  7  are  of  crystals  from  Cape  Blomidon,  but 
m  different  locaUties. 

Pyr.,  etc. — According  to  Damour,  the  Cyprus  gmehnite  loses  6  p.  c.  in  dried  air;  at  100°  C. 
s  13  p.  c,  and  the  amount  is  regained  rapidly  in  free  air ;  at  230°  C.  loss  20  p.  c. ;  at  a  bright  red 
it  21-5  p.  c,  and  the  grains  become  soldered  together.  The  Irish  crystals  lose  7-25  p.  c.  in 
ed  air,  which  in  six  months  increases  to  9-;-;  p.  c. ;  the  loss  is  reduced  to  To  p.  c.  after  a  few 
rs  of  exposure.  In  the  closed  tube  crumbles,  giving  off"  much  water.  B.B.  fuses  easily  (F.= 
—  3)  to  a  white  enamel.  Decomposed  by  muriatic  acid  with  gelatinization. 
Dbs. — Occurs  in  amygdaloidal  rocks  at  MontecchioMaggiore,  and  at  Castel,  in  the  Vicentino ;  at 
dreasberg,  in  argillaceous  schist,  with  analcite  and  heulandite ;  in  Transylvania;  at  Glonarm 
I  Portrush  in  Antrim,  Ireland ;  the  island  of  Magee,  some  crystals  ^  in.  across ;  near  Lame, 
ih-colored  ;  at  Talisker  in  fekye,  in  large  colorless  crystals ;  on  the  I.  of  Cyprus,  near  Pyr^'o,  of 
ale  reddish  color,  and  G.  =  2-o7  ;  at  Cape  Blomidon  in  Nova  Scotia  (ledererite),  on  the  north 
St,  at  a  point  nearly  opposite  Cape  Sharp,  in  geodes,  with  analcite  and  quartz,  often  implanted 
the  latter  mineral. 

TiaeUnite  is  usually  considered  rhombohedral,  and  the  crystals  as  twins,  secondary  to  a  rhom- 
icdron  of  86°  18'.     Tamnau  makes  R  A  R  as  in  chabazite,  and  the  pyramidal  faces  the  form  f. 

hexagonal  cleavage  observed  by  Rose  separates  it  widely  from  chabazite. 
"Earned   Gmelinite  after  Prof  Ch.  Graelin  of  Tiibingcn ;  Jlydrolite  from  the  water  present ; 
lereriie  after  Baron  Lederer,  Austrian  Consul  at  New  York.     The  name  hydrolite  has  the  pri- 
ty,  but  is  objectionable  because  the  mineral  is  not  so  eminently  hydrous  as  to  make  it  deserv- 
:  of  the  appellation. 

'■18.  HERSCHELITE.     Levy,  Ann.  Phil.,  x.  361,  1825.     Gmelinite  pt.  many  authors. 

scheUte  v.  Lang,  Phil.  Mag.,  IV.  xxviii.  506. 


Uer- 


Ortliorhombic,  v.  Lang.  /A  7=120°,  or  nearly,  ^;a1-{=139°  23'. 
erl^served  planes :    0,  i-i,  l-i,  2-^,  f  z,  3-i     i-i  A  1-1=130°  37',  i-t  A  2-i= 

9°  45',  i-l  A  |-z=155°.     Not  known  in  simple  forms.     Cleavage:    basal. 

vins:  composition-face  /,  the  ciystals  hexagonal  tables,  with  replaced 
.J,  sal  edges,  but  consisting  of  six  sectoi-s  from  composition.     The  tables 

:en  aggregated,  as  in  prehnite ;  and  also  into  spherules.    Surtaces  of  planea 

rdly  smooth ;   0  often  rounded  or  rough. 

H.  =  5-5.     G.  =  2-06.     Lustre  weak  vitreous.     Colorless  or  white.    Trans- 

3ent;    transparent  in  thin  plates.     Fracture  conchoidal.     ()i)tical)y  bi- 

ial,  as  observed  in  each  sector  of  the  tables,  v.  Lang;  double  refi-actioD 

iak:  axial  divergence  small  ;  bisectrix  negative. 
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Oomp.— 0.  ratio  for  fl,  ^,  Si,  ti=l  :  3  :  8  :  5 ;  corresponding  to  4  Si,  Al,  (f  Na+i  K),  5 

Near  gmelinite  in  the  general  form  of  the  crystals  and  in  composition,  but  the  crystals  are  ortlrj  ii 

rhombic  and  not  simple,  and  it  contains  as  its  protoxyd  bases  potash  and  soda  in  place  of  lir  * 


and  soda.     Analyses:  1,  2,  Damour  (Ann 

^^"••^"'=  a         SI       6a 

1.  Aci  Castello         47-39     20*90     0  38 

2.  "  47-46     20-18     0-25 

3.  "  (1)46-46     19-21     4-75 


Oh.  Phys.,  III.  xiv.  99) ;  3,  v.  Waltershausen  (Vul 


Na  K         fl 

8 '33  4-39  17 -84= 99-23  Damour. 

9-35  4-17  17-65=99-06  Damour. 

5-27  2-88  17-86,  Mg  0-42,  Pe  1-14=97-99  Walt. 


Pta 


Pyr.,  etc. — In  the  closed  tube  whitens  and  yields  water.    B.B.  fuses  easily  to  a  white  enami 
Easily  decomposed  by  acids,  yielding  semi-gelatinous  silica  (Damour). 

Obs. — Accompanies  phillipsite  in  a  lava  at  Aci  Castello,  near  Aci  Reale,  Sicily ;  also  at  Cycloj 
Catania ;  in  basalt  near  Richmond,  in  Yictoria,  Austraha,  the  crystals  in  mode  of  twinning  and 
optical  properties  like  the  Sicilian. 

389.  PHILLIPSITE.  Levy,  Ann.  PhiL,  II.  x.  362,  1825.  Lime-Harmotome.  Kalk-Harm^ 
tome  Germ.  KaU-Harmotom,  Normahn,  BreiiK,  Schw.  J.,  1.  327,  1827,  Uib.,  32,  1830,  Chai 
126,  1832.     Christianite  Descl.,  Ann.  d.  M.,  lY.  xii.  373,  1847.  1 


Ortliorhombic 
and  88°  40 


/A  7=91°  12'  and  88°  48';  1  A  1=121°  20',  120°  4|" 
.  ,  Marignac;  120°  42',  119°  18',  and  90°,  Brooke  and  Mille 
Faces  1  and  i-l  striated  parallel  to  the  edge  between  them.     Simple  cry 
tals  unknown.     Twins  :  (1)  composition -face  /,  producing  penetration  forn  J' 
like  either  part  of  f.  401 ;  (2)  cruciform  crystals,  consisting  of  two  crossin' 


401 


402 


0.  di  Bove. 


C.  di  Bove. 


crystals,  each  a  twinned  prism  (f.  401)  ;  (3)  cruciform,  consisting  of  thre. 
crossing  twinned  prisms  at  right  angles  to  one  another.  The  prisms  o 
f.  401  sometimes  short,  as  in  f.  402.  Crystals  either  isolated,  or  grouped  ' 
tufts  or  spheres  that  are  radiated  within  and  bristled  with  angles  at  surface 
H.=4— 4-5.  G.=2-2;  2-201,  Iceland,  Damour,  and  Sicily,  v.  Walteri 
hausen.  Lustre  vitreous.  Color  white,  sometimes  reddish.  Streak  ulj 
colored.     Translucent-r— opaque. 


Comp.— 0.  ratio  for  ]&,  S,  Si,  ll=l  :  3  :  8  :  5 ;  corrcspouding  to  4  Si,  Xl,  (|  Oa  +  i  fil)  5  ll= 
lilica  47-9,  alumiua  20-5,  lime  7-4,  potash  G-;i,  water  17-9=100.  ' 

Analyses:  1,  2,  Gmeliu  (Leonh.  ZS.  Min.,  1825);  3,  4,  Koblei  (Pogg.,  iixvii.);  5,  Conne 
VulEdiub.  Phil.  J.,  xxxv.  1843,  875);  6,  7,  Damour  (Ann.  d  M.,  IV.  ix.  33G);  8.  Uentb  (Ann.  Ck 
'harm.,  Ixvi.  272);  9,  10,  Waltershausen  (Vulk.  Gest.,  2G3): 


Pe  0-99  =  100-38  Gmolin. 
Fc  018  =  100-62  Gmelin. 
=  99-49  Kohler. 
=  100-22  Kohler. 
=  1(»0-21  Connel.  G.  =  2*17. 
=  100-73  Damour. 
=  100-00  Damour. 
FeO-24,  Bair.r=  100-35  G. 
3Po  2-G4",  ilg  1-60  =  100  34  W. 
3Pe  0-71,  Mg  1-42=98-91  W. 


m 


m 
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Si 

^1 

Oa 

Na 

K 

fl 

1. 

Marburg 

48-51 

21-76 

6-26 

6-33 

17-23, 

2. 

u 

48-02 

22-61 

6-56 

7-50 

16-75, 

3. 

(t 

50-45 

21-78 

6-50 

3-95 

16-82: 

4. 

Cassel 

48-22 

28-33 

7-22 

3-89 

17-55r 

6. 

G.  Causeway 

47-35 

21-80 

4-85 

3-70 

5-55 

16-96: 

6. 

Iceland 

48-41 

22-04 

8-49 

6-19 

15-60: 

7. 

it 

50-16 

20-94 

7-74 

6-50 

14-66: 

8. 

Marburg 

48-17 

21-11 

6-97 

0-63 

6-61 

16-62, 

9. 

Aci  Castello,  Sic. 

48-53 

19-88 

2-92 

6-18 

3-82 

14-76, 

10. 

Palagouia,  Sic. 

48-37 

2107 

3-24 

3-41 

6-15 

14-54, 

Probably  as  phosphate. 


Marignac  published  as  an  analysis  of  the  philhpsite  of  C.  di  Bove  results  differing  widely  from 
j.  he  above.     See  page  418,  under  Gismondite. 

Pyr.,  etc. — According  to  Damour,  the  Kaiserstuhl  crystals  (mixed  with  a  little  faujasito)  lose 

p.  c.  after  a  month  in  dried  air,  and  regain  all  again  in  ordinary  air  in  24  hours.  Heated  to 
0''  C.  for  an  hour,  the  mineral  loses  12-3  p.  c,  and  recovers  nearly  all  in  24  hours'  exposure  to 
]]lrdinary  air,  but  becomes  a  powder  and  opaque  (the  faujasite  remaining  transparent).  Heated 
o  150°  C,  the  loss  is  16  p.  c,  and  only  0-8  p.  c.  after  exposure  again  to  the  air  for  4  days.  At 
50°  C,  the  loss  is  18*5  p.  c,  part  of  which  is  due  to  the  faujasite;  it  is  reduced  to  9  p.  c  in  the 
ree  air.     B.B.  crumbles  and  fuses  at  3  to  a  white  enamel.     Gelatinizes  with  muriatic  acid. 

Obs. — In  translucent  crystals  in  amj'-gdaloid,  at  the  Giant's  Causeway,  Ireland ;  in  small  color- 
ss  crystals,  and  in  spheroidal  groups,  in  leucitophyr,  at  Capo  di  Bove,  near  Rome ;  in  crystals 
.nd  radiating- masses  at  Aci  Castello  and  elsewhere  in  Sicily;  among  the  lavas  of  Sonmia;  at 
>tempel,  near  Marburg;  Habichtswalde,  near  Cassel;  Annerode,  near  Giesscn;  near  Eisenach, 
Q  Saxe  Weimar;  Petersberg,  in  Siebengebirge ;  Laubach,  in  Hesse  Darmstadt;  in  Kaiserstuhl, 
vith  faujasite ;  at  Hartlingen,  Duchy  of  Nassau ;  in  Silesia ;  Bohemia  ;  on  the  west  coast  of 
celand,  the  shores  of  Dyrefiord.  Very  small  transparent  crystals,  of  recent  formation,  in  the 
aasonry  at  the  hot  baths  of  Plombieres,  France,  observed  by  Daubree,  are  stated  by  Senarmunt 
o  have  the  angles,  and  by  Descloizeaux  the  optical  characters,  of  phillipsite. 

Named  after  the  English  mineralogist,  J.  Phillips.  The  name  christianite  was  given  by  Des- 
;loizeaux  (after  Christian  VIII.  of  Denmark)  to  the  Marburg  harmotorae  and  crystals  from 
celand;  and  in  his  Man.  Min.,  1862,  he  places  all  of  phillipsite  under  his  name  christianite. 

On  cryst.  see  DescL,  L  c,  and  Min.,  i.  399 ;  v.  Rath,  ZS.  G.,  xviiL  530,  from  whom  tho  above 
igures  are  taken. 

190.  HARMOTOME.  Spatum  calcarium  cryst.  dodecaedrum  album,  opacum,  et  lamcllia 
quatuor  erectis,  etc.  (fr.  Zellerfeld),  v.  Born,  Lithoph.,  iL  81,  Tab.  I.,  f  1 ;  Figura  hyacin- 
thica,  etc.:  hse  crystaUi  non  sunt  calcarese,  sed  sihcese,  Bergm.,  Opusc,  ii.  7,  1780.  Hyacinte 
blanche  Demeste,  Lett,  417,  var.  5,  1779.  Hyacinte  blanche  cruciforme  de  Lide,  Crist,  iL  299, 
pi.  iv.  f.  1 19  (good),  1783.  Kreuzkristalle  Eeyer,  v.  Trebra's  Erfahrungen,  etc.,  89  ;  Crell's  Ann., 
i.  212,  1789.  Kreutzstein  Wern,  Karslen,  Lempe's  Mag,  ii.  58,  59.  1786.  Andreasbergolite 
Delametherie,  Sciagr.,  i.  267,  1792.  Andreohte  Delameih.,  T.  T.,  ii.  285,  1797.  Staurolito  Kir- 
wan,  L  282,  1794.  Ercinite  Ndpione,  Elem.  Min.,  239,  1797.  Harmotomo  Ilaiiy,  Tr,  iii.  1801. 
Pierre  cruciforme  Brochant,  I  311,  1808.  Morvenito  Thorn.,  Min.,  L  351,  1836.  Baryt-Uarmo- 
ri   tome. 

Orthorhombic.    /A  7=124°  47'.    Observed  planes :(?,/,  1,  -1 ;  1,  4,  aud 
gi  sometimes  /,  hemihedral. 


O  A  1  =  120°  28' 
0  A  4=98  22 


i  A  1  =  149°  32'       1  A  t,  adj.,  =  12r  6' 
1  A  1,  ov.  /,  =  119  3    /  A  /,  adj.,  =  110  26 


MO 
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Cleavage  :  /,  0^  easy.    Simple  crystals  unknown.   Twins :  1.  Composition 
face  /,  f.  403,  404 ;  f.  403  elongated,  and  f.  404  shortened  in  the  directiori|«i 

403  404  405 


StrontiaD. 
406 


'II 


li 


Andreasberg. 

Andreasberg. 

of  the  vertical  axis ;  both  penetration-twins,  the  two  an- 
terior quadrants   twinned  parallel  to  Z,  and  then  these 
parts  prolonged  backward  in  the  direction  of  the  shorter 
diagonal,  making  a  crystal  composed  of  two  intersecting 
crystals,   but   apparently   composed    of    4   parts ;     each 
part   having  one   narrow  plane   1  between    two   planes 
1,  and  one  broad  Z,  because  the  form  1  is  hemihedral,  the 
planes  occurring  only  on  one  of  the  two  basal  edges  of 
either  half  of  the  prism.     2.  Composition  the  same,  but 
twins  double  twins,  as  in  f.  405  ;  also  in  f.  406.  which  is 
like  f.  405  in  a  different  position,  except  in  the  enlargement  of  planes  1 
and  the  consequent  absence  of  the  terminal  planes  /,  the  large  lateral  planes 
corresponding  to  4  6^'s  and  each  reentering  pair  to  4  /'s.    Unknown  massive. 
II.=4*5.     G.=2*44 — 2*45.    Lustre  vitreous.    Color  white;  passing  into 

fray,  yellow,  red,  or  brown.  Streak  white.  Subtransparent — translucent, 
racture  uneven,  imperfectly  conchoidal.  Brittle.  Double  refraction 
weak.  Optic-axial  plane  i-l  (having  the  direction  of  the  lines  in  base  in  f. 
404) ;  acute  bisectrix  positive.     Dispersion  inappreciable. 

Var. — The  variety  morvenite^  from  Strontian,  Scotland,  occurs  in  transparent  and  translucent 
brilliant  crystals  like  fig.  403.     G.  =  2*447,  Damour. 

Comp. — 0.  ratio  for  ;K,  S,  Si,H=l  :  3  :  10  :  5  (or  4^);  corresponding  to  6  Si,  2^1,  B a,  5S=  : 
Silica  46-5,  alumina  15-9,  baryta  23-7,  water  13*9  =  100. 

Analyses:  1,  Kohler  (Pogg,  xxxvii.  '561);  2,  Eammelsberg  (Handw.,  i.  200);  .S,  id.  (Pogg.,  ex. 
624);  4,  5,  Kohler  (1  c.) ;  6,  Raramelsberg  (Pogg.,  ex.  624);  7,  Connel  (Ed.  K  PhU.  J.,  July,  j 
1832,  33);  8,  Damour  (Ann.  d.  M.,  IV.  ix.  336,  and  C.  R,  xxii.  745);  9,  10,  Damour  (Ann.  d  | 
M.,  IV.  ix.  345) :  I 

Si        3tl         :6a       Ca        ISTa      K         fl 


1. 

Andreasberg 

46-63 

16-82 

20-32 

2. 

Andreasberg 

48-74 

17-65 

19-22 

3. 

(( 

48-49 

16-85 

20-08 

4. 

Oberstein 

4665 

16-54 

19-12 

6. 

Strontian 

46-10 

16-41 

20-81 

6. 

« 

47-52 

16-94 

20-25 

7. 

u 

47-04 

16-24 

20-85 

8. 

l( 

47-74 

16-68 

21-06 

9. 

Morvenite 

47-60 

16-39 

20-86 

10. 

« 

47-69 

16-71 

20-45 

0-26 


1-10 
0-63 

0-10 


tr. 


1-09 
0-84 
0-80 

0-74 


1-02  15-03  =  100-08  Kohler. 

14-66  =  100-27  Eammelsberg. 

207  1300  =  99-99  Rammelsberg. 

1-10  15-24=99-77  Kohler. 

0-90  15-11=99-96  Kohler. 

1-00  13-45  =  100-25  Ramm. 

0-88  14-92,  IPe  0-24=10011  Connel. 

0-78  13-19,  3Pe  0-51=99-76  Damour. 

0-81  14-16,  Ji'e  0-65  =  101-21  Damour. 

14-16,  ^e  0-56=99-47  Damour. 


Pyr.,  etc. — According  to  Damour,  the  Scotch  harmotoihe  loses  4-3  p.  c.  by  6  mos.'  exposure  t« 
(iried  air.    Heated  to  100°  C.  it  loses  18  p.  c.    between  100°  and  160°,  99  p.  c;  between  100' 
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id  190°,  13-5  p.  c.;  and  after  24  h.  exposure  to  the  ordinary  air,  what  is  lost  is  res'ored.  At  a 
ill  red  heat  the  loss  is  14-65  p.  c,  and  the  mineral  is  disaggregated;  tho  total  loss  at  a  b.-ight 
id  heat  is  14*70  p.  a     B.B.  whitens,  then  crumbles  and  fuses  without  intumescenco  at  3  5  to 

white  translucent  glass.  Some  varieties  phosphoresce  when  heated.  Decomposed  by  muriati* 
jid  without  gelatinizing, 

Obs. — Harmotome  occurs  in  amygdaloid,  phonohte,  trachyte;  also  on  gneiss,  and  in  some 
letalliferous  veins. 

Occurs  at  Strontian,  in  Scotland,  in  fine  crystals,  some  an  inch  through ;  in  a  metalliferous 
3in  at  Andreasberg  in  the  liarz ;  at  Rudelstadt  in  Silesia ;  SchifTcnberg,  near  Giessun ;  at 
3hiraa  and  Haueustein  in  Bohemia  ;  near  Eschwege  in  Hesse ;  at  Obersteiu  in  Birkenfuld,  im- 
lanted  on  agate  in  siliceous  geodes  ;  at  Kongsberg  in  Norway ;  with  analcito  in  tho  amygdaloid 
r  Dumbartonshire. 

Named  from  'aunS^,  joint,  and  ri/n/w,  to  cut,  alluding  to  the  fact  that  the  octahedron  (made  by  the 
lanes  1)  divides  parallel  to  the  plane  that  passes  through  the  terminal  edges. 

On  cryst.  see  Levy's  Ileuland  ;  Dcscloizeaux,  Ann.  d.  M.,  IV.  ix.  :^30,  and  Min.,  i.  412,  Tlu 
rismatic  angle  124°  47'  gives  for  the  prism  2-2  the  angle  87°  26'  and  92'  34',  which  is  near  the 
igle  in  phillipsite  ;  so  that  while  phillipsito  has  the  0.  ratio  for  bases  and  silica  of  a  bisilioatt- 
ad  the  angle  /A /of  pyroxene,  harmotome  has  tho  0  ratio  nearly  and  angle  I  \  I  of  horu- 
lende.     Damour  and  Dcscloizeaux  show  morvenite  to  be  harmotome  (Ann,  d.  M.,  IV.  ii  8:59). 

The  name  Andreolite  of  Delametherie  (derived  from  the  locality  at  Andreasberg)  has  the  priority, 
ad  also  Ercinitt  of  Napione  ;  but  Haiiy  substituted  Jiarircolome,  of  no  better  siguilication,  and  all 
iibsequent  mineralogists  have  followed  him. 


91.  HYPOSTILBITE. 


Beudant  (fr.  Faroe),  Min,  ii.  119,  1832. 
•  Ber.  Ak,  Wien,  xxiv.  286,  1857. 


Desmin,  Puflerit,  Bukeiaen, 


In  small  concretions,  compactly  fine  fibrous  within ;  also  in  large  radiate- 

ibroiis  or  columnar  masses. 
H.=:3-5— 4.      G.— 2-1— 2'25.      Lustre  vitreous,  strongly  so   to  feebly 
ining.     Color  white,  sometimes  greenish-white.     Transparent  to  traiis- 

ucent. 

Comp.,  Var.— 0.  ratio  for  It,  R,  Si,  ^==1  :  3  :  9  :  6,  corresponding  to  4^  Si,  Xl,  (5  Ca4-5  Na\ 
tL=,  if  Il  =  Oa,  SUica  50-;^,  alumina  19-2,  lime  10*4,  water  20-1  =  100.  The  ordinary  hypostU- 
ito   contains   some  soda,  with  Na  :  Ca=2  :  7,   nearly;  while  the  yariety  puflenle  is  without 

G.  of  hypostilbite,  2-14,  Beudant ;  2-18,  Ilaughtou  ;  2-252,  Mallet;  of  puflcrite,  2,  Bukeisen ;  2-21, 
)araour.  In  putlerite  the  fibres  have  two  unequal  cleavages,  at  right  angles  with  one  another, 
nth  lustre  strongly  vitreous.  Double  refraction  is  strong ;  axial  divergence  small ;  bisectrix 
arallel  to  the  sides  of  the  fibres  and  negative ;  axial  plane  parallel  to  the  plane  of  mo.-o  diflicult 

Analyses:  ^Beudant  (Min.,  ii.  120);  2,  Dumenil  (ib.);  8,  Mallet  (Am.  J   Sci    II.  ixii 
Haughton  (PhiL  Mag.,  IV.  xiii.  510);  5,  id.  (ib.,  xxxii.  224);  6,  Bukeisen  (Ber.  Ak. 
ntiiv.  286): 


179); 
Wien, 


1.  Faroe 

2.  Dalsnypen 

3.  Skye 

4.  " 

5.  Bombay 

6.  Puflerite 


Si 
52-43 
62*25 
58-95 
52-40 
52-80 
52-84 


XI 
18-32 
18-75 
2013 
17-98 
1712 
16-30 


Mj? 


tr. 

0-36 
tr. 


Ca 

8-10 

7-86 

12-86 
9-97 
7-89 

11-19 


Na       fi 

2-41 

2-89     

0-87 
1-40      (1-03 
2-35      0-07 


18-70=99-96  Beudant 
1 8-75  =  99  50  DumcniL 
12-42  =  100-23  Mallet. 
17-88  =  99-97  Haughton. 
18-52  =  98-75  Haughton. 
1716  =  9809  Bukeisen. 


17-32, 


Thomson  foiind  (Min.,  i,  345)  a  "red  stUbite  "  from  Dumbarton  to  contain  Si  52  5^,  '^X 
iJa  11-5'  H  18-45  =  99-79.  As  he  calls  the  mineral  red  sdlbile  from  Dumbarton,  a  noWd  Kxal- 
ty  of  red  stilbite  familiar  to  him,  and  stilbite  is  easily  distinguished  by  its  pearly  cl««vnpe  't  .3 
ar  safer  to  give  credit  to  his  mineralogical  opinion  than  to  his  analysis.  ^^^'^J'^'P^^.^  ''^'^V' '^^ 
lounced  on  good  authority  from  Dumbarton,  the  analysis  may,  tlierelore,  be  taken  onl}  us  a  com 

'  Pyr.,^Jtc.-lccording  to  Beudant,  intumesces  a  little,  and  fuses  with  difficnxltj  on  the  edges; 
.ttacked  by  acids  without  gelatinizing.     According  to  Mallet,  P*^l^t"''^,«^;;;^^'^''^„^;^'  '^i '^'b  ebbj 
Puflerite,  according  to  Bukeisen.  intumesces  much,  and  luses  easily  to  a  snow-wh.lo  b.ebbj 

<lass. 
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OXYGEN    COMPOrKDS. 


Obs. — Hypostilbite  occurs  on  the  island  of  Faroe  witli  stilbite  and  cpistilbite,  forming  fibro^ 
uodiiles  or  concretions  in  amygdaloid;  on  the  island  of  Skye,  in  a  similar  manner;  in  the  JSI^' 
budda  valley,  and  near  Bombay  in  India,  in  the  same  rock,  constituting  large,  fibrous,  transpare 
masses,  radiated  like  natrolite  or  thomsonite. 

Puflerite  occurs  at  Pufler-loch  in  the  Seiser  Alps,  Tyrol,  in  cavities  in  melaphyre,  with  analci 
and  chabazite,  and  often  implanted  on  these  minerals  in  small  concretions. 

Named  from  'vno,  below,  and  stilbite,  in  allusion  to  its  containing  less  silica  than  stilbite.  It  hi 
been  considered  altered  stilbite. 


392.  STILBITE.     Zeolit  pt.  Crows/,,  Ak.  H.  Stockh.,  1156;  Zeolites  cryst.,  crystaUi  ad  centru<  16 
tendentes  (fr.  Gustafsberg,  etc.),  Cronst.,  102,  1158.     Z.  facie  Selenitica  lamellaris,  BlattrichI 
Zeoht  pt.,    Wall,    Min.,    i.   313,    1772.     Strahliger  Zeolith    Wern.,   Ueb.  Cronst,    242,    178| 
Strahl-Zeohth   (var.   of  Z.)    Wern.,    1800,   Ludwig.,   i.   49,    1803.     Radiated  Zeolite.     Zeolil;  ' 
nacree,  Stilbite,  Delameth.,  T.T.,  ii.  305,  1797.     Stilbite  (Heulandite  incl.)  K,  J.  d  M.,  iii.  6( 
1798,  Tr.,  iii.  1801,  1822  ;=Strahl-Zeolith  ffoffm.,  Min.,  ii.  237,  1812.     Desmine  [=Stilbite  wii 
Heul.  excl.]  Breiih.,  Hoffm.  Min.,  iv.  b,  40,  1818  ;=Still)ite  Brooke,  Ed.  Phil.  J.,  vi.  112,  182: 
Sphserostilbite  Beud.,  Tr.,  ii.  120,  1832.     Syhedrite  Shepard,  Am.  J.  Sci.,  II.  xl.  110,  1865. 

Orthorhombic.  7 A  7=94:°  16'  (Avhence  i-2  At-2=130°  12',  analogue  o; 
/A /in  heulandite);  1  A  1,  front,=:119°  16',  side,  114°  0\  i-l  A  U=90'\ 
Brooke  and  Miller  make  0  A  i-l  or  i  t90°,  i-l  A  1=123 
i-l  A  1=^120°  22'.  Cleavage  :  i-l  perfect,  i-l  less  so.  Forio 
as  in  f.  407 ;  more  common  with  the  prism  flattened  pai! 
allel  to  i-l  or  the  cleavage-face,  and  pointed  at  the  extreni 
ities ;  sometimes  with  the  vertical  edges  replaced  by  th 
prism  I.  Twins :  cruciform,  composition-face  l-^,  rare 
Common  in  sheaf-like  aggregations  ;  divergent  or  radiatedj 
sometimes  globular  and  thin  lamellar-columnar. 

H.=3-5-4.  G.=2-094- 2-205;  2*161,  Haidingei 
Lustre  of  i-i  pearly  ;  of  other  faces  vitreous.  Color  white 
occasionally  yellow,  brown,  or  red,  to  brick-red.  Streal 
uncolored.  Transparent — translucent.  Fracture  unever 
Brittle.  Double  refraction  strong ;  optic-axial  plane  i-l 
divei'gence  50°  — 55°  ;  bisectrix  negative,  perpendicular  U 
0  ;   Descl. 

Var. — 1.  Ordinary.  Either  id)  in  crystals,  flattened  and  pearly  parallel  to  the  plane  of  cleavagri 
or  sheaf-like  or  divergent  groups  ;  or  (&)  in  radiated  stars  or  hemispheres,  with  the  radiating  indj 
viduals  showing  a  pearly  cleavage  surface.  SphcBrostilbiie  Beud.  is  in  spheres,  radiated  withix 
with  a  pearly  fracture,  rather  soft  externally,  but  harder  at  centre,  and  havingG.rz2'31.  HeddJL 
shows  that  it  is  stilbite  impure  from  mixture  with  mesolite ;  the  original  was  from  Faroe. 

Oomp. — 0.  ratio  1:3:  12:6;  corresponding  to  6  §i,  3^1,  Oa,  6  H=Silica  57-4,  alumina  Iti'o,  lim^l 
8-9,  water  17"2  =  100.  Analyses:  1,  Fuchs  &  Gehlen  (Schw.  J.,  viii.  253);  2,  Hisinger  (ib.,  xxil 
68);  3,  Retzius  (Jahresb.,  iv.  153^;  4,  Moss  (Pogg.,  Iv.  114);  5,  Riegel  (JL  pr.  Ch.  xl.  317);  f 
Hermann  (Bull.  Soc.  Nat.  Moscou,'l848,  318);  7,  Miinster  (Pogg.,  Ixv.  297);  8,  9,  Sjogren  (CEfTi 
Ak.  Stockh.,  1848,  111) ;  10,  Waltershausen  (Yulk.  Gest,  254) ;  1 1,  Kerl(B.  H.  Ztg.,  1853,  No.  2) 
12,  R.  Weber  (ib.);  13,  Beudant  (Min.,  ii.  119,  120);  14,  Heddle  (Greg  &  L.  Min.,  164);  15,  If 
Haughton  (Phil.  Mag.,  IV.  xiii.  510,  xxxii.  224) : 

19-30=:100-03  F.  &  G.  \ 

16-4=99-70  Hisinger. 

18-35  =  100-77  Retzius. 

17-79  =  100-58  Moss. 

14-50,  3Pe  0-26  — 98-53  Riegel. 

17-75,  3Pe,  Mn  1-0=100  Hermann 

17-05,  3Pe  0-5  Munster. 


gi 

Xl 

Ca 

Na       K 

1.  Iceland 

55-07 

16-58 

7-58 

1-50 

2.        » 

58-0 

16-1 

9-2 



3.  Faroe 

66-08 

17-22 

6-95 

2-17 

4.       " 

67-18 

16-44 

7-74 

1-11     0-32 

5.  Niederkirchen 

58-33 

16-66 

7-16 

1-62 

6.  Ilmen  Mts. 

;  G. 

=2-19 

66-31 

16-25 

7-66 

1-03      

7.  Christiana; 

G.= 

=2-203 

58-53 

15-73 

7-02 

3-07» 

t 

With  some  magnesia. 

h 


i;;re 


acald 
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8  Gustafsberg 
9.  Barbro,  Norway 

0.  Icelaud;   G.=:2-134 

1.  Andreasberg 

2.  Berufiord,  Iceland 

3.  Sphcerostilhlie 

4.  Skye 

5.  Bombay 
fiitnie.  Nerbudda 
:lricl 


Si 

57-41 

68-41 

57-40 

56  3 

58-02 

55-l)l 

5654 

68-20 

56-59 


Xl 

16-14 

16'5G 

lG-23 

15-9 

14-94 

17-61 

16-43 

15-60 

15-35 


6a 

897 

7-89 

7-71 

7-4 

8-33 

9-03 

8-90 

8-07 

5-88 


Na 
1-21 

0-60 


0-68 
0-46 
0-49 
1-45 


1-04 

0-34 

0-6 

1-30 


0-92 
0-89 


n 


16-(;0,  Mg  /7.=:101-40  Sjogren. 
16-53,  M)r,  Ma  0-.VJ  =  l)y-'j3  S. 
16-<i8,  Mg  013  =  99-<)9  Waltersb 
17-6.  Pe  1  3  =  991  Kerl. 
17-71  =  100-30  Weber. 
17-84=  lti()-07  Bcuduut 
17-05  =  99-38  Heddlo. 
1 800=  10 1-28  liaughton. 
17  48  Ilaugliton. 
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A  white  silky  incrustation  on  chert,  from  the  hot  spring  of  Olette,  eastern  Pyrenees,  afforded 

Bonis  Si  57*6,  Al  16-1,  Oa  8-6,  II  17*6  =  99-9;  and  Descloizeaux  observes  that  it  ooairs  also  in 
ileavablc  rectangular  prisms  like  those  of  stilbito. 

Syhedrite  of  Shepard  (1.  c),  from  trap  in  the  Syhedree  Mountains,  Bombay,  has  a  grcenisli  color, 
vith  G.  =  2-321 ;  and  afforded  W.  S.  Tyler  (J.  c.)  Al  15-06,  Fe  2-71,  Mg  2-40.  Ca  6-45,  I"I  16-4>,  the 
est,  56-92,  undetermined,  but  supposed  to  be  all  silica.  Alkalies  wanting.  It  may  bo  an  impure 
itilbitC:  colored  by  a  chloritc-liko  mineral. 

Pyr.,  etc. — According  to  Damour,  loses  1-3  p.  c.  at  100°  C. ;  13  p.  c.  between  1()0°  and  150"  C. ; 
egaining  all  lost  but  3-1  p.  c.  after  5  days'  exposure  to  the  ordinary  air;  at  17i»''  C.  the  loss  ia 
L6'2  p.  c,  which  is  reduced  to  92  p.  c.  after  15  days'  exposure.  B.B.  exfoliates,  swells  up,  curves 
nto  fan-like  or  vermicular  forms,  and  fuses  to  a  white  enamel.  F.  =  2  —  2-5.  Decomposed  by 
,,.)inuriatic  acid,  without  gelatinizing  The  sphceroitilhite  gelatinizes,  but  Heddle  says  this  is  owing 
;o  a  mixture  of  mesoliie  with  the  stilbite. 

Obs. — Stilbite  occurs  mostly  in  cavities  in  amygdaloid.  It  is  also  found  in  some  metaUifefous 
lyjveins,  and  in  granite  and  gneiss. 

Abundant  on  the  Faroe  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  amygdaloid;  al.^o 
found  on  the  Isle  of  Arran,  Scotland ;  in  Dumbartonshire,  at  Long  Craig,  and  at  Kilpatrick,  Scot- 
land, in  red  crystals ;  at  Kincardine,  Kilmalcolm,  Campsie,  Scotland ;  at  tlie  Giant's  Causeway, 
in  the  Mourne  Mts.,  etc.,  Ireland;  at  Andreasberg  in  the  Ilarz,  and  Kongsberg  and  Arendal  in 
Norway,  with  iron  ore ;  in  the  Vendayah  Mts.,  Ilindcstan,  in  large  translucent  crystals  having  a 
reddish  tinge  ;  also  in  the  Nerbudda  valley  and  in  the  Bombay  Presidency ;  a  brown  variety  on 
granite,  at  the  copper  mines  of  Gustafsberg,  near  Fahlun  in  Sweden  ;  at  Andreasberg,  Kongsberg, 
leifetc. 

Splicerostilbile  occurs  in  minute  spheres  over  faroelite  in  Skye;  at  Storr  (anal.  13,  14);  and  at 
QuirMug,  in  spheres  as  large  as  a  pea. 

Til  North  America,  sparingly  in  small  crystals  at  Chester  and  the  Cliarlestown  syenite  quarries, 
eilMass. ;  at  the  gneiss  quarry,  Thachersville,  Conn,,  in  crystals  lining  cavities  in  coarse  granite ;  at 
Hadlyme,  in  radiated  forms  on  gneiss,  associated  with  epidote,  garnet,  and  apatite ;  at  Phillips- 
town,  N.  Y.,  in  crystals  or  fan-like  groups ;  opposite  West  Point,  in  u  vein  of  decoraposiy.g  bluish 
feldspar,  intersecting  gneiss,  in  honey-yellow  crystals ;  in  the  greenstone  of  Piermont,  in  minute 
crystals ;  in  scopiform  crystals  of  a  dull  yellow  color,  near  Peekskill,  N.  Y. ;  and  at  Bergen  Hill, 
New  Jersey,  in  small  but  bright  crystals;  also  at  the  Michipicoton  Islands.  Lake  Superior;  at 
Partridge  Island,  Nova  Scotia,  forming  a  perpendicular  vein  from  3  to  4  inches  thick,  and  from 
30  to  50  feet  long,  intersecting  amygdaloid,  its  colors  white  and  flcsh-rud;  also  at  Isle  Haute, 
Digby  Neck,  Gulhver's  Hole,  Black  Rock,  Cape  Bloniidon,  Hall's  Harbor.  Long  Point.  _ 

The  name  stilbite  is  from  ariMin,  lustre;  and  desmiae  from  <ir/,„,  a  bundle.  The  species  stdbite. 
ns  adopted  by  Haiiy,  included  Strahlzeolith  Wern.  (radiated  zeolite,  or  the  above),  and  Blattcrzeo- 
lith  Wern.  (foliated  zeolite,  or  the  species  heulandite  beyond).     The  former  was  the  typical  part  of 
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the  species,  and  is  the  first  mentioned  in  the  description ;  and  the  latter  (made  the  variety  stub 
anamorphigue)  he  added  to  the  species,  as  he  observes,  with  much  hesitation.     In  1817,  Bre 


stilb'itt 
it- 


wtwii  u^v^cpted  by  him  in  place  v^l  v.v.^....— ,  ..  n  —  -j  >.         »  -,  . 

Brooke  (apparently  unaware  of  what  Breithaupt  had  done)  used  stilbite  for  the  lirst.  and  nnmca 
the  other  heulandite.     In  this  he  has  been  followed  by  the  French  and  English  mmeralogist.s 
while  the  Germans  have  unfortunately  followed  Breithaupt. 
Alt. — Stilbite  has  been  observed  changed  to  quartz. 

393.  EPISTILBITE.     Epistilbit  G.  Rose,  Pogg.,  vi.  183,  1826.     Monophan  Dreith.,  Cliar.,  279, 

1823. 

Orthorhombic.    /A  7=135°  10',  0  A  1-I=U4°  53' ;  a  :  ^> :  ^=1"^2-  :  1  : 
2-4242.      Observed  planes,  as  in  f.  408,  with  2-2  replacing  ed-o  i  A  1  *, 
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408 


Olli 


es 


l-l  A  1-z,  top,=109°  46',  l-^  A  l-^,  top,==14r  40',  /A  l-iil 
=122°   9',  l-^Al-^=141°  47'.      Cleavage:   a,  very! 
perfect;  indistinct  in  other  directions.     Face  /mostl}^ 
uneven.       Generally    in    twins ;    composition-face    T: 
Also  granular. 

H.==:4-4-5.    G.=2-249-2-363.   Lustre  of  cleavage- 
face  pearl}^ ;    of  I  vitreous.     Color  white,  bluish-  oi 
yellowish-white,   reddish.      Transparent — translucent. 
Fracture  uneven.     Double  refraction  weak  ;  plane  of  ] 
optical  axes  parallel  to  i-l,  and  bisectrix  normal  to  i-^„ .! 

Oomp.— 0.  ratio  for  '&,  3S,  Si.  H=l  :  3  :  12  :  5 ;  corresponding  to  6  Si,  ^1,  (|  Ca+i  Na),  5  H= 
SUica  59*0,  alumina  16-9,  lime  7-3,  soda  2*0,  water  14-8  =  100.     Analyses:   1,  2,  G-.  Rose  (1.  c.);'; 
3,  Dr.  Limpricht  (Waltersh.  Vulk.  Gest.,  248) ;  4,  6,  Waltershausen  (ib.) ;  6,  Kurlbaum  (Am.  J. 
Sci.,  II.  xxiii.  421);  7,  8,  How  (ib.,  xxvi.  3:^): 

14-48 =99 -93  Rose. 

12-51  (loss)=:100  Rose. 

1498=  101-44  Limpricht. 

13 -90  =  101 -01  Waltershausen. 

14-31  =  101-62  Waltershausen. 

14-21,  ¥e  0-12,  K  0-19  =  100-28  Kurlbaum.  I 

15-42,  Fe  1-58,  K  0-99  =  99*89  How.  ^ 

14-93  =  100  How. 


Si 

3^1 

Ca         Na 

1.  Berufiord 

58-59 

17-52 

7-56       1-78 

2.         " 

60-28 

17-36 

8-32       1-52 

3.         " 

bh. 

58-99 

18-21 

6-92       2-35 

4.         " 

59-22 

17-23 

8-20       2-46 

5.         " 

ywh. 

fiO-08 

16-74 

8-14  K2-35 

6.         " 

58-74 

17-10 

7-8lNa2-05 

7.  N.  Scotia 

(i: 

58-57 

15-34 

700       0-99 

8. 

58-35 

16-73 

7-87       2-10 

Monoclinic. 
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(7=88°  35',  /  A  7=136°  4',  0  A  1-1=156°  45' ;  a  :  h  :  c= 

1-065  :  1  :  24785.    Observed  planes  as 
in  the  annexed  figures. 

*^^  0  A  2-^=116°  20'     i-l  A  -1  =  106°  32' 

0  A  -2-^=114  i-l  /  7=111  58 

2-i  A  -2-^=129  40     -1  A  -1  =  146  56 

Cleavage  :  clinodiagonal  (i-l)  eminent. 
Also  in  globular  forms ;  also  s^ranular. 
H.=3-5-4.  G.  =  2-2,  Haidinger  ; 
2*195,  Faroe  Islands,  Thomson  ;  2*175, 
Iceland.  Lustre  of  i-l  strong  pearly ; 
of  other  faces  vitreous.  Color  various 
shades  of  white,  passing  into  red,  gray^ 


n 

1 

/ 

\^iyi 

M 

-2i 

K 

>/j-2i\ 

^  \x 

Jones's  Falls. 


Pyr.,  etc. — B.B.  intumesces  and  forms  a  vesicular  enamel.     Soluble  in  concentrated  muriati.:   j  j 
acid  without  gelatinizing. 

Obs. — Occurs  with  scolecite  at  the  Berufiord  in  Iceland ;  in  Faroe ;  at  Poonah  in  India ;  in 
small  flesh-colored  crystals  at  Skye ;  in  small  reddish  crystals,  nearly  or  quite  opaque,  with  stil- 
bite,  at  Margaretville,  N.  Scotia,  7  m.  E.  of  Port  George  (anal.  7  ;  loc.  for  anal.  8  noc  precisely 
known).     Eeported  as  occurring  with  stilbite,  apophyllite,  etc.,  at  Bergen  Hill,  N.  J. 

Parastilhite.  Voq  Waltershausen  thus  names  (1.  c,  p.  251)  a  specimen  from  Borgarfiord,  which 
afforded  on  analysis  Si  61-87,  ^1  17-83,  Ca  7-32,  Na  2  00,  K  1-78_H  9  20=100,  for  which  he 
deduces  the  0.  ratio  1  :  3  :  12  :  3,  and  writes  the  formula  ]&  Si  +  ^l  Si^+8  H.  It  resembles  epi- 
stilbite,  but  gives  (Pogg.,  xcix.  170)  136°  39'  for  the  angle  I A  I. 

394.  HEULANDITE.  Bliittriger  Zeolith  Meyer,  Beschaft.  Ges.  N.  Fr.  Berlin,  iv.  1779. 
Eoffm.,  Bergm.  J.,  430,  1789,  Bliitter-Zeolith  (var.  of  Z.)  Wern.,  1800,  Ludw.  Min.,  49,  1803. 
Stilbite  pt.,  Stilbite  anamorphique,  H.,  Tr.,  iii.  1801.  Euzeolith  Breiih.,  Hoffm.  Min.,  iv.,  b, 
40,  1818.  Heulandite  Brooke,  Ed.  Phil.  J.,  vi.  112,  1822.  Lincolnite  Hitchcock,  Rep.  G.  Mass., 
1833,  437,  1835,  662,  1841.     Beaumontite  Levy,  C.  R.,  1839. 
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Si 

^l 

6a 

Na 

K 

1. 

58-3 

17-2 

6-6 

2. 

Faroe 

5915 

17-92 

7-65 

— 

3. 

Iceland 

58-2 

17-6 

7-2 

4. 

(( 

59-63 

1514 

624 

016 

2-;^  5 

5. 

(( 

59-64 

16-33 

7  44 

1-16 

0-74 

6. 

(1 

58-90 

16-81 

7-38 

0-o7 

l-6:i 

7. 

Nerbudda 

56-59 

15-35 

5-88 

1-45 

0-89 

id  brown.  Streak  white.  Transparent— subtriinslucent.  Fracture  sub- 
mchoidal,  uneven.  Brittle.  Double  refraction  weak;  optic-axial  plane 
^rrnal  to  i-l;  bisectrix  positive,  parallel  to  the  horizontal  diagonal  of  the 
ise;  Descl. 

Comp.— 0.  ratio  1  :  3  :  12  :  5,  corresponding  to  6  Si,  'A\  Oa,  5  it  =  Silica  59-1,  alumina  lG-9,  lima 
2,  water  14-8=100.     Analyses  :  1  Meyer  (1.  c);  2,  Thomson  (Min.,  i.  347);  3,  4,  R;immclaberg 
[audw.,  i.  3t)2,  Fogg.,  ex.  525);  5,  Damour  (Ann.  d.  M.,  IV.  x.  207);  ♦;,  Waltcrahausen  (Vulk 
3st.,  252) ;   7,  Hanghton  (PhU.  Mag.,  IV.  xiii.  509) : 

fi 

17  5=99-6  Meyer. 

15-40=1(10-12  Thomson. 

16-0=:lt0-0  RammeLsberg. 

15-48  Rammelsbcrg. 

14- 33  =  99-6 4  Damour. 

14  33,  Pe  0-12,  Mg  .  -20  =  l(»0-04  W. 

17-48,  Mg  0-S2  =  ys-46  llaughton. 

The  red  color  of  the  Fassa  crystals  is  due,  according  to  Kenngott,  to  minute  crystalline  graini 
■  another  mineral. 

Pyr.,  etc. — According  to  Damour,  the  Faroe  mineral  loses  part  of  its  water  in  dry  air,  which 

retakes  in  ordinary  air;  the  loss  of  the  mineral  is  2-1  p.  c.  at  10o°  C,  and  8-7  p.  c.  between  100' 
id  150°  C. ;  and  this  is  restored  again  after  24  hours  in  the  air.  At  190°  the  loss  is  12'3  p.  c. ; 
id  by  the  end  of  two  months  all  is  regained  but  2-1  p.  c.     B.B.  same  as  with  stilbite. 

Obs. — Heulandite  occurs  principally  in  amygdaloidal  rocks.  Also  in  gneiss,  and  occasionally  in 
etalliferous  veins. 

The  finest  specimens  of  this  species  come  from  Berufiord,  and  elsewhere,  Iceland ;  the  Far.>e 
.lands;  the  Vendayah  Mountains,  Hindostan.  It  also  occurs  in  the  Kilpatrick  Hills,  near  (ilas- 
)w  ;  on  the  I.  of  Skye ;  in  the  Fassa  Valley,  Tyrol ;  Andreasberg,  Harz ;  near  Semil  and  Rodis- 
rt,  Bohemia ;  Poremba,  Poland;  Marschcndorf,  Moravia;  Neudorfel,  near  Zwickau,  Saxony; 
beria,  at  Nertschiusk,  etc. ;  in  the  amygdaloid  of  Abyssinia.  Red  varieties  occur  at  Carapsie  in 
;erlingshire,  with  red  stilbite ;  also  in  Fassa  Va'ley,  Tyrol ;  and  brown  in  ore  beds  at  Arendal. 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  amygdaloid,  presenting  white  and  tlesh-rcd  colors, 
id  associated  with  laumontite,  apophyllite.  thorasonite,  etc. ;  also  at  Cape  Blomidon,  in  crysUila 
1  inch  and  a  half  in  length ;  at  Martial's  Cove,  Isle  Haute,  Partridge  Island,  Swan's  Creek,  Two 
ilands.  Hall's  Harbor,  Long  Point. 

In  the  United  States,  with  stilbite  and  chabazite  on  gneiss,  atHadlyme,  Ct.,  and  Chester,  Mass. ; 
ith  these  minerals  and  datolite,  apophyllite,  etc.,  iu  amygdaloid  at  Bergen  Hill,  New  Jorsty ; 
)aringly   at   Kipp's   Bay,   New  York    Island,    on   gneiss,  along  with  stilbite;  at   McKinney'a 

arry,    Rittenhouse   Lane,    near   Philadelphia,    sparingly:  on    north  shore  of  Lake  Superior, 

tween  Pigeon  Bay  and  Fond  du  Lac ;  in  minute  crystals,  seldom  over  half  a  line  long,  with  hay- 
jnite,  at  Jones's  Falls,  near  Baltimore,  on  a  syenitic  schist  (Levy's  beaumoniite,  which  is  crystal- 
graphically  and  optically  identical  with  heulandite). 

Named  after  the  English  mineralogist,  H.  Heuland. 

Cerinite  How  (Ed.  N.  Phil.  J.,  II.  x.  84,  1859)  is  near  heulandite  in  composition,  but  is  mas.xive, 
ith  a  subresinous  or  waxy  lustre,  H.=3-5,  white  or  yellowish-white  color,  and  it  fuses  B.B.  with- 
jt  intumescence.  How  obtained,  as  a  mean  of  two  analyses.  Si  5757,  ^1  l2-t;6,  Fe  114,  .Mg 
87,  da  9-82,  K  0-37,  E[  15-69=r99-12.  Forms  the  thin  outer  crust  of  amygdules  in  trap  of  the 
ay  of  Fundy,  near  Black  Rock.  A  pure  species  could  hardly  be  expected  from  a  massive 
aterial  in  such  a  condition. 

95.  BREWSTERTTE.     Brooke,  Ed.  Phil.  J.,  vi.  1 1 2,  1822.     Diagonit  Breiih.,  Char.,  118,  183Z 


Monoclinic.     6^=86°    56',   /A  7=136°,   6>  A  14=157°   14'; 


a 


b:c^ 


1  :  2-4715.     0  A  ^-^=93°  4',  6> Aa=90°,  0  A  7=93°  24',  OaU 

i\  A  iJi  — 170°    P.r^nl'A       Vrmn   rripji.snromonts  bv  Mallet,  7  A  7= 


■0387 .....,-,  .  ^r    n       -    r 

=  176°,  ^4  A  -J4=172°,  Brooke.     From  meiisnrcnients  by  Mallet,  £^A 


13\  7aVWi'57° 


36°  13',  7A^-^=157°  17'-23',  7Ai4=112°  12'-17',  0Ai-\=ii5°  49' 
55',  44  A  fl=171°  40'-43'.     Cleavage  :  i-i  highly  perfect. 
H.=4-5-5.    G.=2-432  Thomson;  245,  Damour;  2453,  Mallet. 
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'h>^ 


ii 


tre  of  i-l  pearly ;  of  other  faces  vitreous.  Color  white,  m 
dining  to  yellow  and  gray.  Streak  white.  Transparent— 
translucent.  Fracture  uneven.  Double  refraction  weak!, 
optic-axial  plane  normal  to  i-l ;  bisectrix  parallel  to  orth<! 
diagonal;  plane  of  axes  of  the  red  rays  inclined  21°-2S 
to  i-i,  and  70°-72°  4'  to  0. 


Comp. — 0.  ratio  for  R,  K,  Si,  fl=l  :  3  :  12  :  5,  corresponding  to  6  Si,  jt'' 
(|-Sr  +  i  Ba),  5  H=Silica  53-5,  alumina  15-3,  baryta  7'ti,  strontia  10-2,  watd 
13-4=100.  Analyses:  1.  Connel  (Ed.  N.  Phil.  J.,  xix.  35);  2,  Thomson  (Mini 
i.  348);  3,  J.  W.  Mallet  (Phil.  Mag.,  lY.  xviii.  218) : 


Si 

^1 

3Pe 

:6a 

Sr 

Oa 

fl 

1.  Strontian 

53-67 

l'7-49 

0-29 

6-75 

a-32 

1-35 

12-58  =  100-45  Connel. 

2. 

53-04 

16-54 



6-05 

9-01 

0-80 

14-73  =  100-n  Thomson. 

3. 

(1)  54-32 

15-25 

0-08 

6-80 

8-99 

1-19 

13-22  =  99-85  Mallet. 

Pyr.,  etc. — According  to  Damonr,  brewsterite  loses  water  in  unheated  dried  air,  experiencing 
a  loss  of  weight  of  1-65  p.  c.  in  tlie  course  of  a  month.  At  100°  C,  after  2  hours,  the  loss  is  0') 
p.  c,  but  at  130°  C.  7-7  p.  c,  when  the  mineral  while  still  hot  is  electric,  the  crystals  mutualh 
attracting ;  they  have  become  opaque  and  pearly ;  by  48  hours'  exposure  to  ordinary  air,  the  los; 
is  reduced  to  2-7  p.  c.  At  190°  C,  the  loss  is  8-2  p.  c. ;  this  is  reduced  to  zero  after  48  hour? 
exposure ;  and  at  270°,  the  loss  is  10-1  p.  c,  which  is  reduced  to  1'2  p.  c.  after  8  days' exposure 
At  a  dull  red  heat  the  loss  is  12-8  p.  c,  and  at  a  bright  red,  13*3  p.  c.  B.B.  swells  up  and  fusei 
at  3  to  a  white  enamel.     Decomposed  by  acids  without  gelatinizing. 

Obs. — First  observed  at  Strontian  in  Argyleshire,  with  calcite.  Occurs  also  at  the  Giant'i 
Causeway,  coating  the  cavities  of  amygdaloid;  in  the  lead  mines  of  St.  Turpet;  near  Freiburg  h 
the  Brisgau  ;  at  the  Col  du  Bonhomme,  S.  W.  of  Mont  Blanc,  on  a  quartz  rock  ;  near  Bareges,  ir 
the  Pyrenees,  in  a  calcareous  schist;  aud  it  has  been  reported  from  the  department  of  the  Isert 
in  France. 

Named  after  Sir  David  Brewster. 

396.  MORDENITE.     Row,  J.  Ch.  Soc,  II.  IL  100.  I 

In  small  hemispherical,  reniform,  or  cylindrical  concretions.  Structure 
fibrous. 

H.  — 5.  G.=2*08.  Lustre  highly  silky.  Color  white,  yellowish,  or 
pinkish.     Translucent  on  the  edges.     Rather  brittle. 

Comp.— 0.  ratio,  Ife,  ^,  gi,  11=1  :  3  :  18  :  6  ;  corresponding  to  9  gi,  ^1,  (|Ca+iNa),  6E[=Si? 
66-92,  ^1  12-66,  Ca  4-59,  Na  2*54,  H  13-29  =  100.     Analysis  :  How  (1.  c.) : 


Si  ^1         Ca        Na  li 

(f)  68-40       12-77       3-46       235       13-02  =  100. 


The  soda  includes  0-09  to  023  of  potash.     The  silica  varied  from  67-33  to  69-27. 

Pyr.,  etc. — Yields  water.     B.B.  fuses  without  intumescence.     Not  perfectly  decomposed  bj 
acids 

Obs. — Occurs  near  Morden,  King's  Co.,  Nova  Scotia,  in  trap,  with  apophyllite,  barite,  and  m 
Drehnite-hke  mineral ;  also  at  Peter's  Point,  eight  miles  west,  with  gyrolite.  I 


APPENDIX  TO  ZEOLITE  SECTION. 

397.  SLOANITE    Meneghini  &  BecM,  Am.  J.  Sci.,  II.  xiv.  64. 

Orthorhombic.     /A  7=105°.     Cleavage :/ very  distinct.     In  radiate  J 
masses,  with  often  a  fracture  transverse  to  the  radiation. 


!.ll 
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IL=4-5.     G.=2441.     Lustre  pearly.     White.     Opaque. 

:30MP.— 0.  ratio  for  K,  K,  Si,  It,  from  aualysis  =  l  :  5  :  7  :  l=Silica  42-7,  alumi.a  31-9  Ume 
•4,  water  11-0  =  100.     Analysis:  Beclii  (Am.  J.  Sci.,  II.  xiv.  64):  ' 

Si  ^1  Oa  Mg         Ka  K  it 

42-19         8500         8-12         267         0-25         0:50         12-50  =  100-70. 

Ptr.,  etc.— Yields  water.     B.B.  fuses  without  iotumescence  to  a  white  enamel     Dissolves  Ir 
p  acids  even  in  the  cold,  and  gelatinizes. 
From  the  gabbro  rosso  of  Tuscany. 

398.  Saspachite  JDesdoizeaux  (Min.,  i.  420).  A  zeolitic  mineral  from  Saspach  in  KaiscrstuhL 
orded  J.  Schill  (Jahrb.  Min.  1846,  452)  Si  51-50,  ^1  16-51,  Oa  620,  K  G-8-2,  Mg  1&3,  ]'l  n-QO 
99-96.  Occurs  in  tufts  of  fibres  and  concretions;  G.  =  1-465;  H.=4— 5;  white  or  colorless • 
>tre  silky  to  vitreous.  Easily  soluble  in  muriatic  acid.  Occurs  in  doleryte  in  cavities,  and  \e 
«n  overlaid  by  faujasite  and  apophyllite. 


III.  MAEGAKOPHYLLITE   SECTION. 


The  Margarophyllites,  whose  general  characteristics  are  mentioned  on 
age  393,  have  the  crystallization  of  the  micas,  and  the  name  alhides  tc 
le  pearly  folia.  Massive  varieties  are,  however,  much  tlie  most  common 
^ith  a  large  part  of  the  species,  and  they  often  have  the  compactness  of 

ay  or  wax.  Talc,  pyrophylHte,  serpentine,  are  examples  of  species 
resenting  both  extremes  of  structure  ;  while  pinite  occurs,  as  tlius  far 
nown,  only  in  the  compact  condition. 

The  proportion  of  silica  varies  widely,  the  oxygen  ratio  between  it  and 
le  bases  having  the  limits  3  :  1  and  -^ :  1,  corresponding  to  tersilicates  at 
ne  extreme  and  the  lower  of  subsilicates  at  the  other.  13ut,  reckoning  the 
'ater,  or  part  of  it,  among  the  bases,  the  species  may  all  be  arranged 
nder  the  heads  of  Bisilicates,  Unisilicates,  and  Subsilicates  ;  and,  altliough 
liere  must  be  much  that  is  hypothetical  in  -such  an  arrangement,  the 
lethod  is  adopted  beyond. 

This  method  of  arrangement  is  in  fact  no  more  arbitrary  than  the  common  one  of  making  no 
2Count  of  the  water.  Talc  has  the  oxygen  ratio  for  the  silica,  bases,  2^  :  1 ;  but,  at  the  same 
me,  it  contains  water,  and  holds  it  even  when  highly  heated!,  thereby  indicating  that  part,  at 
ast,  of  the  water  is  basic;  and  with  basic  water  the  ratio  may  be  2 :  1,  or  that  of  a  true  BiHil- 
late.  The  arrangement  of  talc  at  the  head  of  the  Bisilicates  appears,  therefore,  not  to  be  alto- 
ether  arbitrary.  Pyrophyllite  is  a  true  alumina  talc,  it  having  the  same  oxygen  ratio  as  talc, 
ad  like  structure,  lustre,  greasy  feel,  and  even  range  of  color ;  and  it  has  its  place,  therefore, 
ext  to  talc,  among  the  Bisilicates.  Serpentine  has  not  silica  enough  for  a  Bisilicato  ;  but,  with 
alf  of  its  water  basic,  it  is  a  Unisihcate.  Kaolinito  is  identical  with  serpcntino  iu  oxygen  ratio, 
i  pyrophyUite  is  with  talc,  and  is  similarly  a  Ufiisilicate.  Pinite  has  the  same  ratio,  excoptiug 
alf  less  of  water,  and  is  strictly  an  alumina-alkali  serpentine;  and  palagonite  is  another  of  like 

tio  and  characters.  These  species,  moreover,  are  all  related  to  the  margarodites  or  fcydroug 
licas. 

In  the  following  table  the  species  are  distributed  under  the  three  heads  above  mentioned.  The 
^talogue  of  the  species  and  their  formulas  in  the  first  two  of  these  subdivisions  is  followed  by_a 
ible  containing  the  oxygen  ratio  for  the  protoiyds,  sesquioxyds.  silica,  and  water,  and  also,  in 
nother  column,  those  for  the  bases,  silica,  and  water;  and  under  11  in  tlie  latter,  a  fraction  H 
dded  in  parentheses,  which  indicates  whiit  proportion  of  the  waxjr  (when  any)  is  made  basic  In 
le  formulas.  . 
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ARRANGEMENT  OF  THE  !SPECIB& 


I.  BISILICATES. 


11 


L  TALC  GROUP.    Foliated  when  crystallized. 


899.  Talo  a 
B 

400.  Pyrophyllite 

401.  PlHLlTE 


(ifi:+fMg)Si 

afl+^Mg)si+ifl 

(iH^+^^l)Si^+i^fl 
(R^fi',^l)Si^+Y\)fl 


SiOiO.KiH.  +  ^Mg) 
Sie||e,||aH,  +  ^Mg)  +  -i-aq 
Sie||02liaH.  +  A/?Al)-TVaq 
Si  eilO^IKi  (H2,K2,R)  +  f  0±lH 


\ti 


II.  SEPIOLITE  GROUP.     Contain  magnesium  or  aluminum.     Known  only  massive. 
402.  SEPIOLITE  (^li  +  ^Mg)Si  +  ifl  SiO||02||(iH2+fMg)  +  iaq 


403.  Aphrodite  Mg§i+fH 

404.  CiMOLITE  (ifl^+f^l)gi''+fi 

405.  Smectite  (iH3  +  i^l)Si3+4^fl: 

406.  MONTMORILLONITE  (^fi'+f  3cl)  Si^  5  fl 


SiOlie^llMg+laq 
SiO||e,||aH2  +  f/?Al)+iaq 
Si  eiJOsIKi  H2  +  i /?A1)+ H  aq 
Sie|ie.iaH2  +  t/?Al)+l|aq 


III.  CHLOROPAL  GROUP.     Contain  iron  in  the  sesquioxyd  state. 
407.  Stilpnomelane        (it^(¥'e,Xl))Si'+2B[  SiOHOaKR, /?(Fo,  Al))  +  |aq 


408.  Chloropal 

(Fe^ 

,3?e)Si+4iH: 

SiOfe^KFe, 

/?Fe)  +  Haq 

•  1  ■ 

409.  Glauconite 

.1 

410.  Celadoijite 

i&    K    Si 

^ 

■kn  Si  fl 

It   S    Si 

fl 

ikU  Si 

fl 

Talc  A              1          2i 

i 

1    H   i 

Cimolite 

1     3 

1 

1     3 

Hi) 

B               1           2i 

^ 

1     2i    i(f) 

Smectite 

1     4 

4? 

1     4 

4(i) 

PyrophyUite           1     2^ 

3 

1     2i    i(f) 

Montmorillonite     1     2^ 

2i 

1     2i 

2i 

Pihlite              1     8  20 

2 

1     2|    t(i) 

Stilpnomelane 

I     2 

f 

Sepiolite            1           3 

1 

13       l(i) 

Chloropal 

1     2 

i 

1     2 

i 

Aphrodite         1          2 

f 

1     2      i 

Glauconite 

13     9 

3? 

I     2i 

i? 

n.  UNISILICATES. 


IV.  SERPENTINE  GROUP.    Contain  magnesium. 


411.  SEBPENTUfE 

412.  Bastitb 

413.  Deweylite 

414.  Ceeolite 

415.  Hydeophitb 

416.  Genthitb 

417.  Saponitb 


(ifl+|Mg)^Si+ifl 

afl-!4Mg)'Si+tfl 
afl  +  iMg)Si+ifl 
afl  +  f(Mg,Fe))''Si  +  ^fl 
(ifl+|(Ni,Mg))'Si+^fl 


Si||e4liaHa  +  fMg)a  +  iaq 

Si||04i(H24-i-Mg)a+Aaq 
Sil04iaH2  +  iMg)a  +  iaq 
6ii04i(iH2+f(Mg,Fe))«+|aq 
Si|ie4i(i  H,  +  f  (Ni,Mg)),  + 1  aq 
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V.  KAOLINITE  GROUP.     Contain  aluminum. 
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18.  Pholeritb 

19.  ELaolinite 

20.  Halloysite 
il.  Samoite 


Si|0,|(JH,  +  }/?Al),4-i«q 
Si|e,|(in,+|/?Al),+aq 


VI.  FINITE  GROUP.     Contain  aluminum,  and  generally  alkali  motals. 


22.  PiNITE 

23.  Cataspiute 

24.  BlHARlTE 

26.  Palagonite 


(ia»+f(K»,xi))^gi' 
aiiHiXifsi'+ja 


6i|e,|(i(K„€a,Mg)+|/?Al),+ia 
Bi|e,|(|  (Mg,Ca)+i^Al)a  + 1  aq 
Si|e4|(iH,-f-i(ft,/?(:^:l,Fe)),  +  aq 


VII.  MARGARODITE   GROUP, 
alkali  metals. 


Structure  micaceous.      Contain  aluminum,  and  generally 


26.  Fahluxite,  a 
B 
2V.  Groppitb 

28.  Votgtite 

29.  Margarodite 

30.  Damourite 

31.  Faragontte 

32.  euphtllite 

33.  (Ellacherite 

34.  cookeite. 


(f(in  +  ilt)='+|(;^l,Pe))'§i» 
(fafi+ift)^  +  |(Xl,?'e))'Si''  +  ffi 

aafl+^itr+i^irsi'+s 

aIt'+i(^l,Pe))^Si'  +  3fl 
aaH  +  iK)='  +  f(*l,¥'e)rSi' 
(H|l'l  +  iKr+f(*l,5'e)'Si» 
(i(ifl+fNa)='  +  f^l)^Si» 
ail^+t^l)'Si»+^fl 

(iafi+ifi)'+iiitifsi« 


6i|ie,|ia(H„R)+*/?(Al,Fe)), 
Siie.K^ (H,,R)  + 1  /?(A1,  Fe)),  + 1  aa 
Si||e,||(KH2,R)  +  iMl),  +  iaq 
Si|e4|aft  +  i/5(Al,Fe)),  +  aq 
Si|e,|a(H„K.)  +  f/?WFe)), 
Siie.D(i(H,,K,)  +  f/?(Al,Fe)), 
Si|e4|a(H„Na,)  +  i/?Al), 
6i|e,|a  (K,,  Na,)  +  5  Ml),  +  J  aq 
6i|e«|(i(H„K,,R)+f^Al), 


VIII.  HISUSTGERITE  GROUP.     Consist  largely  of  iron,  or  iron  and  manganese. 


136.   HiSINGERITE 

i36.  Ekmannite 
[31.  Neotocitb 
t38.  Stubelite 

139.  GiLLINGITE 

140.  JOLLTTE 


(i^»+|¥'e)'Si'  +  4fl  Si||e,|(HH„R)+f^Fe),  +  laq 

(iS3^|(Je,  Mn)'')'Si'  +  fi  Sije.lKJ  n,+| (Fe,  Mn)).  +  i aq 

(i  ^»  + 1  (Mn»,  Mg',  Po)r  Si'  +  3  fi    Sije.Ki  H,  + 1  (Mn,Mg,/?Fe),  +  }  aq 


(R^3Pe)'Si^+6ft 
(^ft3  +  |Alfgi='  +  4fl 


Si|e,|(ft, /?Fe),  +  2aq 
6iie,|(^(Fe,  Mg)  +  f  Ml),+iaq 


Appendix.— Ul.  Epichlorite.    442.  Polyhydrite.    443.  Lillite. 


fi    3S   Si   S     Rfi  Si  1ft 


terpentine 
Deweylite 
Oerolite 
Hydrophite 

enthite 
Pholcrite 
Kaclinite 
Halloysite 


2  0) 

3(i) 

3^) 

3(i) 

3(i) 

2 

2U) 

3(i) 


Pinlto 
Cataspilite 
Biharite 
Palagonite 
Fahlunite,  A 
B 
Voigtito 
Groppiie 


s  R  Si  ri 

1     8   12     3 
5     8 


KRSi  It 


1(1) 

i 

I 

fl 

1(1) 

2(i) 

1 

2 
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k 

R   Si 

fi 

KSSi 

fl 

It  K   Si  fi 

RK  Si 

fl 

Margarodite 
Damourite    . 

6  9 
9  12 

2 
2 

7     9 
10  12 

2(i) 
2(1) 

Hisingerite 
Ekmannite 

4           6     3 

2  3 
2     3 

:^  (i) 

i(f) 

Paragon  ite 
Euphyllite 
GEllacherite 

9  12 
8  9 
4     6 

2 
2 

1 

10  12 
9     9 
5     6 

2(1) 
2 

l(i) 

Neotocite 
Gillingite 
Jolljte 

12     3     2 

2  3 
1  1 
1     1 

2i(B 
1 

* 

Cookeite 

in.  SUBSILIOATES. 

The  species  here  arranged  as  Subsilicates  seem  to  blend  indefinitely  with  the  Unisilicate 
The  common  chlorites  have  atomically  three- fourths,  two-thirds,  or  less,  of  silica  than  bases,  aji 
are  manifestly  subsilicate  in  ratio.  But  they  graduate  into  the  pyrosclerites,  which  are  trij 
Unisilicates,  if  the  water  is  not  partly  basic,  and  thus  pass  into  the  margarodites  above.  Yet  til 
pyrosclerites  have  so  much  resemblance  to  the  chlorites  that  they  seem  to  belong  to  the  san 
natural  group. 

Under  the  uncertainty  with  regard  to  the  amount  of  basic  water,  the  species  are  enumerated 
the  following  table  with  their  oxygen  ratios,  and  with  the  constituents  unarranged  into  formulas 

It  is,  however,  interesting  to  observe  that  the  species  of  pyrosclerites  and  chlorites  may  i 
have  the  formula  of  a  two-thirds  silicate  if  all  or  part  of  the  water  be  made  basic ;  and  if  i\ 
ratio  3  :  2  be  the  right  one  for  this  first  section  of  the  Subsihcates,  the  Subsilicates  will  the 
have  the  ratio  3  :  2  for  the  first  or  Chlorite  group,  2  :  1  for  the  second  or  Chloritoid,  and  3  : 
for  the  Seybertite  group.     In  a  second  table  below,  the  formulas  are  written  on  this  scheme. 

I.  CHLORITE   GROUP.     0.  ratio  for  bases  and  silica^  water  excluded,  1  :  1  to  3  :  2. 

R  K  Si  fl  SS  Si   H 

2(|Mg«+ii^l),3gi,3fl 
2(KMg,Ca)^  +  f3^1),8gi,3a 
2(|Mg3-ff(;j^l,ffe)),3Si,3fl 
8(^Mg'  +  i^l),9Si,12fl 

8(fMg'+|(Xl,3Pe)),9gi,12lT 
(fMg^+|^l),gi,lifi 
S{HiMg'+i¥e)+^'M),  Si,  liL" 


3  (i  (Fe,  Mn)'  4-  ^  3Pe),  Si,  H  fl 


445. 

Pyrosclebite 

4 

2 

6 

3 

1 

1 

id) 

446. 

Chonicrite 

3 

2 

5 

H 

1 

1 

id) 

447. 

Jefferisite 

2 

3 

5 

H 

1 

1 

i(i) 

448. 

Penninite 

4 

2 

H 

3 

4 

3 

2(i 

449. 

Delessitb 

450. 

RiPIDOLITE 

5 

3 

6 

4 

4 

3 

2(i) 

451. 

Leuchtenbergite 

H 

3 

5 

H 

8 

2 

n 

452. 

Prochlorite 

4 

3 

^l 

H 

3 

2 

li 

453. 

Grengesite 

454. 

APHROSroERITE 

455. 

Metachlorite 

456. 

Cronstedtite 

3 

8 

4 

3 

3 

2 

n 

n.  CHLORITOID  GROUP.    O.  ratio  for  bases  and  silica,  2  :  1,  or  nearly. 

457.  Corundophilite  1     1     1     f  2    1    |  4 (^ (f  Mg -I- i S'e)^  +  i  Xl),  3  Si,  5  iSj 

458.  CHLOBiTom  1321  21^  4(i  Fe'+i  Al),  ?.  Si,  3  £[ 

459.  Mabgabite  16    4     1.  7     4     1(1)  ^(iCa^+f  ^1),  6  gi,  3  fi 

460.  Thuringite  2    3     3     2  6     8     2(^)  10(|Pe'+f  (3cl,3Pe)),9gi,12fl 


IIL  SEYBERTITE   GROUP.    0.  ratio  for  bases  and  silica,  3  :  1  (to  4  :  1  ?). 
461.  Setbertitb  6     9    5    i  ^     I     h  2(|(Mg,  Oa)''-f-f  3cl),  Si,i  ft 


Hi 
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Formulas  of  the  Subsilicates  based  on  the  ratios  3  :  2,  2  :  1   3  ;  1. 
CHLORITE  GROUP.     0.  ratio  for  bases  and  silica  3  :  2. 


*TROSCLERITE  (J  (£[,  Mg)'  +  |  Xl)  SI 

HONICRITE  (H  (fl",  Mg,  Ca)'  +  -,V  Xl)  Si 

Fefferisite  ( 1^5  (t^,  Mg)'  +  -fi^  Xl)  Si + i  fl 

?»ENNINITB  (H  (^,  Mg)'  +  ^T  ^0  Si  +  S 

.liPiDOLiTE  (f  (H,  Mg)'  +  i  (^1, 3Pe))  Si +a 
jEUCHTENBERGITE    (f  Mg^+1 3cl)  Si  +  li  S 

ROCHLORITE  (*  (Mg,  Fe)''+^  ^l)  Si  + 1^  fi 

s,  afROXSTEDTiTB  (i  (Fo,  Mn)'+|  3?e)  Si+  li  3 


(HH„Mg)+?/?Al),0|e,|Si 
(H  (H,,  Mg,  ea)  +  A  /?  Al ),  O  |0,|  Si 

(-,5^(H„Mg)  +  -»V/?Al),0|0,|Sifiao 

(H(II»,Mg)  +  /S^Al),e|0,|Si-faq 

a  (H,,  Mg)  +  i  /?  (Al,  Fe)),  e  |0,|  Si  +  aq 

(JMg+J/?Xl),e|0,|Si  +  iaq 

(^  (Mg,  Fe)  +  ^  /?  Al),  e  |0,|;  Si  +  1  aq 

(i  (Fe,  Mn)  +  i  /?  Fe),  O  |0,|  Si-f  }  aq 


sai 


CHLORITOID   GROUP.     0.  ratio  for  bases  and  silica  2  :  1. 


'^^flORDNDOPHiLiTE  (i (lilg,  f^e)" + i  3^1)*  Si'+  5  fl  (i  (Mg,  ¥e)  +  \P  Al)4  e,  |e,|  Si  +  5  aq 

HLORiTOiD  (iFe'  +  f^l)^5i='  +  3a  (iFe  +  f/?Al)4e,|e,|Si  +  aq 

^Urgaritb  (i(3,  Ca)'  +  f  ^1)^  Si'  (i(H„  €a)+|/?  Al),  O,  lO^I  Si 

Thuringitb  (i  (S,  Fe)» + i  (^1,  ^Pe))*  Si"  +  2  fl  (^  (H^,  Fe)  +  i  /?  ( Al,  Fe))*  O,  (O^  Si  + 1  aq 


SEYBERTITE   GROUP.     0.  ratio  for  bases  and  silica  3  :  1. 
liETBERTiTB  {}  (Mg,  Ca)'+ f  ^1)^  Si+i  3  (f  (Mg,  6a)+|  ^  Al),  O4  |e,|  Si  +  i  aq 

APPENDIX  TO  HYDROUS  SILICATES. 


1:62.   'WOLCHONSKOrrE 

163.  Selwynite 
1:04.  Chrome  Ochre 

165.    MlLOSCHITE 
\\  166.   PiMELITB 


Si,  ^r,  3Pe,  fi 
Si,  ^1,  €r,  Mg,  fi 
Si,  tV,  Xl,  J'e,  fi 
(Xl,^r)Si+3S 
Si,  ^1,  Ni,  ll 


467.  Chloroph-eite 

468.  Klipsteinite 
409.  cuamoisite 
470.  Alvite 
470A.  Picrofluitv 


§i,  Fo,  It 
Si,  Mn,  It 
Si,  XI.  Fe,  f  e,  tl 

gi,%,Ca,F,tt 


I.    BISILICATES. 

399.  TALC.  MayvfjTti  X<0oj  Theophr.  Magnetis,  Germ.  Talck,  Glimracr,  Agiic,  Foss.,  254, 
Interpr.,  466,  1646.  Talk,  Greta  Brianzonia,  C.  Hispanica,  C.  Sartoria,  Telgsten  =  Lapis  Oll.iria, 
Wall.,  Min.,  133,  134,  1747.  Talcum,  Talgsten,  Specksten,  Steatites,  Oronst,  Min.,  89,  75, 
1758.  Talc,  Soapstone,  Steatite,  Potstone.  Craie  de  Brianron,  etc.  />.  PyralloliU?  pt 
Kordensk.,  Schw.  J.,  xxxi.  389,  1820.     Rensselaeritc  Emnions,  Rep.  G.  of  N.  Y.,  Ib37,  l.'i2. 

Orthorhombic.     /A /;=rl20°.     Occurs  rarely  in   lie.xiurcnal  prisma  and 
whites.    Clea^-age  :  basal,  eminent.    Foliated  massive;  bomctimes  in  globu- 
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lar  and  stellated  groups ;  also  granular  massive,  coarse  or  fine  ;  also  com  i 
pact  or  cryptocrjstalline. 

H.  =  l  — 1*5.  G.r=2'565— 2*8.  Lustre  pearly.  Color  apple-green  to 
white,  or  silvery- white ;  also  greenish-gray  and  dark  green ;  sometimes 
bright  green  perpendicular  to  cleavage  surface,  and  brown  and  less  transr 
lucent  at  right  angles  to  this  direction ;  brownish  to  blackish-green  and 
reddish  when  impure.  Streak  usually  white ;  of  dark  green  varieties^ 
lighter  than  the  color.  Subtransparent — subtranslucent.  Sectile  in  ai 
high  degree.  Thin  laminae  flexible,  but  not  elastic.  Feel  greasy.  Optic-] 
axial  plane  i-i ;  bisectrix  negative,  normal  to  the  base  ;  Descl. 


Var. — 1.  Foliated,  Talc.  Consists  of  folia,  usually  easily  separated,  having  a  greasy  feel,  and 
presenting  ordinarily  light  green,  greenish-white,  and  white  colors.     Gr.  =  2'55— 2"78. 

2.  Massive,  Steatite  or  Soapsione  (Speckstein  Germ.),  (a)  Coarse  granular,  gray,  grayish-greenf 
and  brownish-gray  in  colors;  H.  =  1  —  2*5.  Pot-stone  or  Lapis  ollaris  (Topfstein)  is  ordinary  soap-( 
stone,  more  or  less  impure,  (h)  Fine  granular  or  cryptocrystalHne,  and  soft  enough  to  be  used  as 
chalk;  as  the  French  chalk  [Craie  de  Brianron),  which  is  milk-white,  with  a  pearly  lustre.  (c'( 
Rensselaer ite,  cryptocrystalline,  or  wax-like  in  composition,  but  often  having  the  form  and  cleavage 
of  sahlite  or  pyroxene,  and  evidently  pseudomorphous ;  colors  whitish,  yellowish,  grayish,  green-r 
ish-white  to  very  dark,  and  sometimes  pearl-white;  H.  =  3— 4;  Gr.  =  2-874,  Beck;  2'757,  fr.  Grent 
ville,  2-644,  fr.  Charleston  Lake,  in  Canada,  Hunt;  usually  translucent  in  pieces  a  fourth  of  ac 
inch  thick.  Some  agalmatolite  is  here  included,  (o?)  Indurated  talc.  An  impure  slaty  talc( 
harder  than  ordinary  talc.  Talcose  slate  is  a  dark,  slaty,  argillaceous  rock,  having  a  sorr.ewhali 
greasy  feel,  which  it  owes  to  the  presence  of  more  or  less  talc. 

Pyrallolite  is  partly  pseudomorphous  steatite,  after  pyroxene,  like  rensselaerite.  It  varies  ex- 
ceedingly in  composition,  as  shown  by  Arppe  and  others,  and  as  recognized  by  A.  E.  Norden- 
skiold  in  his  Finland  Mineralogy,  the  silica  ranging  from  49  to  76  p.  c.  It  includes  pyroxene 
therefore,  in  various  stages  of  steatitic  alteration.  Three  analyses  are  given  beyond  (Nos.  37-39). 
and  others  on  p.  221,  under  pyroxene.  Anal.  40  is  of  the  same  material  from  Finland,  referred 
by  Scheerer  to  his  pitkarandite.  The  true  pitkarandite  is  similar,  but  aftbrded  12*71  p.  c.  of  Fe 
and  9-17  Ca  (see  anal.,  p.  221). 

Comp. — 0.  ratio  for  Mg,  Si  — 1  :  2|,  with  a  varying  amount  of  water  in  both  talc  and  steatita- 
from  a  fraction  of  a  per  cent,  to  7  p.  c.  In  some,  the  ratio  for  Mg,  Si,  H=:l  :  2^  :  ^,  correspond' 
ing  to  the  formula,  the  water  being  basic,  (*  Mg+jH)  Si  =  Silica  t')2*8,  magnesia  33'5,  water  S'l 
=  100.  In  the  larger  part  about  1  :  2| :  i=(H  Mg+.i  H)_Si+ ,-^i  H  =  Silica  62-0,  magnesia  33*1] 
water  4*9.-=l00.  The  formula  is  commonly  written  Mg'^  Si^+2  It.  The  water  is  driven  off  onlj 
at  a  high  temperature,  and  in  some  analyses  that  have  been  made  it  has,  on  this  account,  not; 
been  detected. 

Anal.  33-;-;6,  by  Lychnell,  Kersten,  Genth,  and  Senft,  afford  nearly  the  formula  Mg^  §i^  It  maj; 
be  that  free  silica  (quartz)  is  sometimes  present,  and  that  thence  comes  an  occasional  excess  of) 
this  ingredient. 

Analyses:  I,  Marignac  (Bibl.  Univ.,  1844);  2,  Klaproth  (Beitr..  v.  f.O);  3,  J.  Schneider  (J.  pi 
Ch.,  xliii.  316);  4,  Hermann  (J.  pr.  Ch.,  xlvi.  231);  5,  6,  v.  Kobell  (Kastn.  Arch.  Nat.,  xii.  29)) 
7,  Beck  (Min.  K  Y.,  297);  8,  Delesse  (Rev.  Scientif,  etc.);  9,  Wackenroder  (J.  pr.  Ch.,  xxii.  8)) 
10,  Delesse  (1.  c.) ;  11,  T.  S.  Hunt  (Rep.  G.  Can..  1857,  454,  and  1863,  47u);  12-22,  Scheerer  an-ii 
Richter  (Pogg.,  Ixxxiv.  321);  23-25,  T.  S.  Hunt  (1.  c,  469,  470);  26,  Brandos  (Jahresb.,  iv.  156/) 
27,  Scheerer  (1.  c);  28,  T.  S.  Hunt  (1.  c);  29,  Scheerer  (1.  c);  30,  Tengstrom  (Jahresb.,  iv.  156U 
31-33,  LychneU  (Pogg.,  xxxviii.  147);  34,  Kersten  (J.  pr.  Ch.,  xxxvii.  164);  35,  Genth  (Am.  J! 
Sci.,  II.  xxxiii,  200);  36,  Senft  (ZS.  G.,  xiv.  167);  37,  Nordenskiold  (Schw.  J.,  xxxi.  389);  38,  Siil 
Arppe  (Finsk.  Min.,  43,  44,  Act.  Soc.  Sci.  Fenu,,  1857);  40,  Scheerer  (Pogg.,  xciiL  lu3): 


Si 


^1      fe       Mg        fl 


1.  Chamouni,  Fol.  talc 

2.  St.  Gothard,     " 

3.  China,  Agalmat. 

4.  Slatoust,       I'alc 

5.  Katharinenb.,  '* 

6.  Greiner,  " 

7.  Canton,  N.  Y.,  Renss. 

8.  Zillerthal,  Talc 


62-58 



1-98 

35-40 

6200 

2-25 

30-50 

63-29 

0-53 

2-27 

31-92 

69-21 

2-26 

34-42 

62-80 

0-60 

1-10 

31-92 

62-80 

1-00 

1-60 

32-40 

5975 

3-40 

32-90 

6300 

tr. 

33-60 

0-04=100  Marignac. 

0-50,  K  2-75=98-00  K^proth. 

0-78,  Mn  0-23  =  99-02  Schneider. 

1-00=99-39  Hermann. 

1 -92  =  98-:;4  Kobell. 

2-3i)=1001uKobelL 

2-85,  Ca  1-00=99-90  Beck. 

3-40  =  100  Delesse. 
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Si  Xl 

China.  Agalmat.  61-97 

R.  Island,  Talc  61-75 

Potton,  Can.,  Sieatiie  69-50  0-40 

Tyrol,  Talc  62-H8 

Gloggnitz,  indur'd  6 2 '4 7  0-13 

Wunsiedel,  Pseud.  62-3o      

,_.             "              "  62-07  0-39 

itief  ..  Fenestrelles,    "  62-29  0-15 

China,  Agalmat.  62-;^0  0-06 

Piedmont  61-96      

St.  Gothard,  Talc  60-85  1-71 

"Wunsiedel,  Steatite  62-03      

Parniaj              "  62-18  ir. 

Roraas,  Talc  61*98  0-04 

Elziyir,  Can.,  Steatite  69-10     

Canton,  K  Y.,  Renss.  61  "10 

Grenviile,  "  61*()0 

Baireuth,  Steatite  60' 12 

Zoblitz,          "  60-81  0-79 

Charleston  L.,  Renss.  61-90 

Pressnitz,  Talc  58-46  0-09 

Abo,  Steatite  63-95  0-78 


rffi 
;oaj 


I. 


Mt  Caunegou,P7r.,AS'feai2fe  66-70     

Scotland,  " 

Sala,  " 

Voigtsberg,  " 

Wciister,  K  C,  Fol.  talc 
Kittelsthal,  Steatite 
Finland,  Pyrall. 


Pitkarand. 


64-.S3 
63-13 
60  02 
04-44 
66-94 
56-62 
57-49 
68-87 
60-06 


Fe 
0-67 
1-70 
4-50 
1-42 
0-47 
1-34 
1-69 
1-22 
1-62 
1-47 
0-09 
1-88 
2-53 
1-59 
3-51 
1-62 
1-53 
3-02 
2-11 
1-45 
1-09 

2-41 
6-85 
2'27 
0-81 
1-39 


0-48 

1-05 
3-38     0-89 
1-11      1-26 
0-34     2-18 
5-67     1-68 


33-03 
31-68 
29-15 
3119 
32-08 
31-32 
31!3 
31-55 
31  32 
31-02 
32-08 
3144 
30-46 
30-41 
29  06 

31  63 
3r(»6 
30-15 
29-94 
30-42 

32  83 
28-25 
30-23 
27-70 
34-30 
31-94 
33-19 
29-65 
23  38 
3O-05 
23-19 
27-13 


It 


3-48  =  99-15  Wackohroder. 

3  83  =  98-96  Delesse. 
4-40,  Ni  ^r.  =  97-95  Hunt 
4-73,  JS'i  0-20  =  99-92  Scheorer. 
4-7 8  =  99-93  Scheerer. 

4-78  =  99-79  Scheerer. 

4  83=100-11  Schecror. 
4-83  =  1 00 -f>4  Scheerer. 
4-89  =  100-19  Scheerer. 
4-92  =  99-37  Scheerer. 
4-9.-i  =  99-68  Scheerer. 
4-96  =  101 1-31  Richter. 
4-97  =  100-14  Riditer. 
604  =  99-06  Scheerer. 
6-56  =  97-3-2*  Hunt. 
5-60=100-05  Hunt. 
5-60  =  99  79  Hunt. 

5  63  =  98-92  Brandes. 

5-87,  Ni  0-30,  5Po  0-45  =  99-77  Scheewi 
6-54=  100-31  Hunt. 
6-56,  Ca  0-61=99  64  Scheerer. 
6-65,  ^'e  0-6=100-23  Tengstrum. 

=99-34  Lychnell. 

=99-08  LychnelL 

=  99-70  Lychnell 

0-20,  Na  (K  ?r.)  o  75  =  99  72  Kcrsten. 

0-34,  Ni  0  23  =  100-07  Genth. 

1-60=99  24  Senft 

3-58,  Ca  o  58,  Mn  099,  bit.  loss  6-38  N 

7-30,  Mn  0-69,  Ca  290=100-80  Arppe 

7-3-2,  Ca  3  74=100-64  Arpi)e. 

4-62,  Fe  0-67=99-83  Scheerer. 


*  After  separating  about  25  p.  c.  of  carbonates  of  lime  and  majjnesia. 

In  anal.  3,  G.  =  2  763;  9,  G.  =  2-747;  12,  G.  =  2  69;  13,  G.  =  2-78;  IS,  G.  =  2-79;  22.  G.  =  2-78, 
,  G.  =  2-79.);  36,  G.  =  2-G8-2.  For  other  analyses  sec  Scheerer,  Pog?.,  Ixxiiv.  340-360. 
Stromeyer  found  0-4  Ni  in  tlie  talc  of  Ruraas,  and  o-43  Ni  in  that  of  Sell, 
The  steatite  froin  Gopfcrsgriin,  in  \\'hich  Klaproth  found  but  59-5  per  cent,  of  silica,  along  with 
g  30-5,  Fe  2-3,  11  55  (Beitr.,  ii.  17  7j,  is  what  has  been  oaWGd  liydrostcatite.  An  impure.  Icek-green, 
durated  talc,  from  Bristol,  Ct.,  afforded  H.  H.  Lummis  (Am.  J.  Sci.,  II.  xx.\i.  368)  Si  6400,  Fo  4-75, 
g  27-47,  H  4-30  =  98-52.  The  Feuestrelles  (Piedmont)  pseudomorph  had  the  cleavage  of  horn. 
ende;  of  those  of  Wunsiedel  (from  Gupfersgriin),  No.  15  was  a  pseudomorph  after  (piartz,  and 
1  after  dolomite. 

Pyr.,  etc. — In  the  closed  tube  B.B.,  when  intensely  ignited,  most  varieties  yield  water.  In 
le  platiinun  forceps  whitens,  exfoliates,  and  fuses  with  diiliculty  on  the  thin  edges  to  a  white 
lamel.  Moistened  with  cobalt  solution,  assumes  on  ignition  a  pale  red  color.  Not  dccoraposod 
Y  acids.     Reu^^selaerite  is  decomposed  by  concentrated  sulphuric  acid. 

Ob.s. — Talc  or  steatite  is  a  very  common  mineral,  and  in  the  latter  form  constitutes  extcnsivo 
ds  in  some  regions.     It  is  often  associated  with  serpentine,  talcose  or  chloritic  schb^t,  and  dolo- 
lite,  and  frequently  contains  crystals  of  dolomite,  breunnerite,  asbostus,  aotiuolite,  tourmaline, 
lagnctite. 

Steatite  is  the  material  of  many  pseudomorphs,  among  which  the  most  common  are  those  after 
yroxene,  hornblende,  mica,  scapolite,  and  spinel.  The  magnesiau  raineral.s  are  those  which  com- 
lonly  adbrd  steatite  by  alteration;  while  those  like  scapolite  and  nephclite,  wliich  contain 
;^da  and  no  magnesia,  most  frequently  change  to  pinite-like  p.'seudomorphs.  There  art-  also 
teatitic  pseudomorphs  after  quartz,  dolomite,  topaz,  chiastolite,  utaurohto,  cyanito,  garnet, 
locrase,  chrysolite,  gehlenite. 
Hunt  has  shown  that  talc  (or  steatite)  is  a  rare  mineral  \\\  Azoic  or  praesilurian  crystalline  rocka. 
he  occurrence  of  renscUaerite  in  these  rocks  in  nortliern  2fe\v  York  is  no  excoptu-n.  any  mort 
:ian  pyrallolite  in  those  of  Finland,  these  being  products  of  subsequent  alU-ralion  or  mcUuuoi 
hism. 

Apple-green  talc  occurs  in  the  Greiner  mountain  in  Saltzburg;  in  the  Valais,  and  other  placet 
bovo  mentioned;  also  in  Cornwall,  near  Lizard  Point,  with  serpentine ;  in  Scotland,  with  »«» 
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pentine,  at  Portsoy  and  elsewhere;  on  Unst,  one  of  the  Shetland  islands ;  at  Croky  Head,  Dungi 
low,  Ireland ;  etc. 

In  N.  America,  foliated  talc  occurs  in  Maine,  at  Dexter.  In  Vennont,  at  Bridge  water,  haudscms' 
green  talc,  with  dolomite ;  at  Athens  or  Grafton,  Westfield,  Marlboro,  Newfane.  In  New  Ilampj 
shire,  at  Francestown,  Pelham,  Orford,  Keene,  and  Richmond.  In  Mass.,  at  Middlefield,  Windsor) 
Blanford,  Andover,  and  Chester,  In  B.  Island,  at  Smithfield,  delicate  green,  and  white  in  a  crjs-; 
talline  limestone.  In  N.  York,  near  Amity ;  on  Stateu  Island,  near  the  quarantine,  common  anq 
indurated ;  four  miles  distant,  in  detached  masses  made  up  of  folia,  snow-white.  In  N.  Jersey,  aii| 
Lockwood,  Newton,  and  Sparta.  In  Penn.,  at  Texas,  Nottingham,  Unionville  ;  in  South  Mountaiaij 
ten  miles  south  of  Carlisle ;  at  Chestnut  Hill,  on  the  Schuylkill,  talc  and  also  soapstone,  the  latter 
quarried  extensively.  In  Maryland,  at  Cooptown,  of  green,  blue,  and  rose  colors.  In  N.  Car.,  xi 
Webster,  Jackson  Co.,  a  variety  supposed  by  Geuth  to  be  altered  chrysolite.  In  Canada,  alq 
Potton,  with  steatite,  in  metamorphic  Silurian ;  in  the  township  of  Elzivir,  an  impure  grayish  varij 
in  Azoic  rocks. 

The  so-caUed  rensselaeriie  occurs  in  northern  New  York,  in  the  towns  of  Antwerp  (with  thoi 
form  of  pyroxene),  Fowler,  Dekalb,  Edwards  (at  the  iron  mine,  a  white  variety,  from  which  ink4s 
stands  have  been  made),  Russel,  Gouverneur,  Canton  (in  small  crj'stals),  Hermon  (in  large  masseas 
crystalline  massive) ;  and  in  Canada,  at  Grenville,  Charleston  Lake,  near  Brockville,  Rawdou.  audi 
Ramsay.  It  is  often  associated  with  crystalline  limestone,  and  graduates  at  times  imperceptibljlj 
into  serpentine ;  its  rock -masses  are  irregular,  and  are  seldom  continuous  for  more  than  three  OKj 
four  hundred  yards.  I 

Slabs  of  steatite  are  extensively  employed  as  fire  stones  in  furnaces  and  stoves.  It  may  be 
turned  in  a  lathe,  or  formed  into  tubes  by  boring.  The  fine-grained  varieties  (including  thei 
rensselaerite)  are  sometimes  carved  into  ornaments,  etc.  When  ground,  it  is  used  for  diminishing 
friction.  It  is  also  employed  in  the  manufacture  of  some  kinds  of  porcelain,  Venetian  talc  igi 
used  for  removing  oil  stains  from  woollen  cloth,  etc. 

A  white  steatite  of  a  silvery-pearly  lustre  was  the  Magnetis  of  Theophrastus — a  stone,  accord-l 
ing  to  this  author,  of  silvery  lustre,  occurring  in  large  masses,  and  easily  cut  or  wrought.  The 
word  is  the  origin  of  the  modern  magnesia.  Agricola,  in  his  "  Interpretatio  Rerum  Metallicarum '' 
appended  to  his  works  (lo46),  gives  as  a  German  synonym  of  Magnetis,  Talck;  and  he  adds,  as 
other  synonyms,  Silberweiss  and  Katzensilber,  and  also  Glimmer,  the  German  now  for 'mz'ca,.  evi> . 
dently  confounding  the  two  minerals.  He  mentions  its  resistance  to  fire,  and  speaks  of  it  asi| 
lapis  scissllis.  ? 

Other  later  writers  derive  the  word  talc  from  the  Arabic  talk:  and  Aldrovandus  (1648)  states i 
that  it  is  of  Moorish  introduction,  adding,  "  Hoc  nomen  apud  Mauritanos  stellam  significare  dici- 
tur,"  Stella  Terrce — Star  of  the  Earth — being  one  old  name  of  the  mineral,  given  it  because  "lilve 
a  star  and  with  silvery  lustre  it  shines."  Csesius  ("  De  Mineralibus,"  16^6)  writes  the  word  iu 
Latin,  Talchus,  but  most  other  writers  of  that  century.  Talcum. 

The  word  steaiiiis  occurs  in  Pliny  as  the  name  of  a  stone  resembling  fat ;  but  no  further  descrip.> 
tion  is  given  that  can  with  certainty  identify  it, 

Rensselaerite  was  named  after  Stephen  Van  Rensselaer,  of  Albany,  N.  T. 

400 A.  Talcoid  Naumann  (Min.,  5th  edit.,  255,  1859)  is  a  snow-white,  broadly-foliated  talc  ofl 
Pressnitz,  described  by  Scheerer  as  neutraler  kieselsaurer  Hydro-talc  (Pogg.,  Ixxxiv.  385) ;  G.=2"483 
Ajialyses  by  Scheerer  and  Richter : 


3i 

'M 

Mg 

Fe 

fl 

1.  Pressnitz 

6'7-81 

26-27 

1-n 

4-13=99-38  Scheerer. 

2. 

6^95 

0-24 

25-54 

1-59 

4-14=99-46  Richter. 

The  oxygen  ratio  nearly  3:10:1.  It  may  be  only  common  talc  with  disseminated  qu?.rtz,; 
For  another  analysis  of  Pressnitz  talc,  see  No.  29,  above.  The  Kittelsthal  (Thuringi.^)  steatit^^t 
(Speckstein,  anal.  36,  p,  453)  is  similar,  except  iu  the  less  water. 

400.  PYROPHYLLITE.    Pyrophylht  Herm.,  Pogg.,  xv.  592,  1829.    Pyrauxit  Breith.j  Handb.,, 

397,  1841.     AgalmatoHte  or  Pagodite  pt. 

Orthorliombic.  'Not  observed  in  distinct  crystals.  Cleavage :  basal 
eminent.  Foliated,  radiated  lamellar ;  also  granular,  to  compact  or  cryp- 
tocrystalline ;  the  latter  sometimes  slaty.  I 

H.=:l— 2.     G.=2-Y5— 2-92.     Lustre  of  folia  pearly,  like  that  of  talc;! 
of  masi^ive  kinds  dull  or  glistening.    Color  white,  apple-green,  grayisli  anc' 
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\oi 


•ownisli-green,  yellowish  to  ochre-yellow,  grayish-white.  Sub.tniiispaivnt 
,k  )  opaque.  Lammcne  flexible,  not  elastic.  Feel  greasy.  Optic-axial  an. ^le 
h  trge  (about  108°)  ;  bisectrix  negative,  normal  to  the  cleavage-plaiif.      "^ 

2  ^^""n^^^i  ?,^i'^i^^' ^^^  ,^,(^??  radiated,  closely  resembling  talc  in  color,  feel,  lustre,  and  Btnu> 

»  ire;  G.  =  2-<8o  Berlin.     (2)  Compact  massive,  white,  grayish,  and  greenish,  somewhat  re.on> 

2  lingcorapact  steatite,  or  French  chalk;    G.  =  2-81-2-y2,  Brush  ;    II.=  l-5-3.     This  compacl 

Z  *"®*J,'  ""^  ^""^^^  ^^^  ^^'''''"'  ^^clu^es  part  of  what  has  gone  under  the  name  of  aguhuatolite. 

,"1  om  thma  ;  it  is  used  for  slate-pencils,  and  is  sometimes  called  pencil-stone 

2    ?°"JPT^:  ^''^''.  ^°'"  ,'^^'.^''  ^'  '"°^-^^^'  ^  -v'-^'^--  *'  ^«  ^o''  '"^'ch  talc,  if  three-fourths  of  the 
;    SJ^""  ^l  ^^^'^  ^'''''°^  *^'®  formula  (i  li^H-it  Al)  Si^-f- J;  I[  =  Silica  G5-0,  alumina  20-8,  water  5-2  = 
"f'  30.     The  formula  usually  written  APSi'^-f2  II  =  i^l<  Si'^+4n. 

Anal.  1  and  2  give  nearly  tlie  formula  Al  Si^  +  ri  =  Silica  59-9,  alumina  M'2,  water  5-9  =  100- 
tti)  ad  if  the  specimens  were  not  impure,  they  indicate  that  two  species  are  here  combined.     The 
pecies  pyrophyllite  was  established  ou  the  first  of  these  two  analyses. 

Analyses:   1,  Hermann  (Pogg.,  xv.  592);  2,  Igelstrum  (B.  II.  Ztg.,  xxv.  308);  3,  Ramrnel*. 

irg  (Pogg.,  Ixvui.  513);  4,  5,  Sjogren  ((Efv.  Ak.  .^tockh.,  1818,  110);  6-8,  Walmstedt  ((Efv.  Ak 

tockh.,  1848,  111);  9,  Brush  (Am.  J.  Scl,  II.  xxvi.  68);  10,  S.  T.  Tyson,  II,  0.  D.  Allen  (Am. 

.  Sci.,  II.  xxxiv.  219);  12,  13,  Genth  (Am.  J.  Sci.,  II.  xviii.  410);  14,  J.  L.  Smith  (Am.  J.  Sci^ 


L  xliii.  68) : 


1. 
2. 
3. 
4. 
5. 


Siberia 

Horrsjoberg,  Sw. 
Spaa 
Westana,  Sw. 

China,  Fagodite 


Si 

59-Y9 
59-86 
66-14 
67-77 
65-61 
65-96 
66-38 
65-65 
65-95 


0.  Deep  River,  N.C.,  mass.  65-93 

1.  Carbonton,      "        "      6625 

2.  Chesterfield,  S.  C,  fol.  64-82 

3.  "  "             6601 

4.  Arkansas  65-02 


^1  3Pe  Mg      Ca       t[ 

29-46  1-80  4-00      5-62  =  100-67  Hermann. 

33-44  0-77  0-44       tr.  7-46=101-97  Igelstrum. 

25-87 1-49     0-39  5-59=99-48  Rammolsberg. 

25-17  0-82  0-26     0-66  5-82,  Mn  0-50=101  Sjogren. 

20-09  0-70  0-09     0-69  7*08,  Mn  0-(>9=  100-35  Sjogren. 

28  58  0-09  0-15     0-18  516=100-12  Walmstedt. 

27-95  0-06  0-16     0-18  5-20  =  99  93  Walmstedt. 

28-79  0-28  ir.      0-23  5-11  =  100-06  Walmstedt. 

28-97  0-22  5-48,  Na,  K  0-25  =  1  uO-87  Bru.sh. 

29-54 5-40=100-87  Tyson. 

27-91  1-08 5-25  =  100-49  ^Ulen. 

28-48  0-96  0-33     0-55  5-25=  100-39  Genth. 

28-52  0-87  0-18     0-23  5-22=101-03  Genth. 

20-11  2-20 4-98,  Mn^;-.,Na,K  1-18  =  99-49  a 


Pyr.,  etc. — Yields  water.  B.B.  whitens,  and  fuses  with  difficulty  on  the  edges.  The  radi- 
ited  varieties  exfoliate  in  fan-like  forms,  swelling  up  to  many  times  the  original  volume  of  Lho 
issay.  Heated  with  cobalt  solution  gives  a  deep  blue  color  (alumina).  Partially  decomposed  bj 
lulphuric  acid,  and  completely  on  fusion  with  alkaline  carbonates. 

Obs. — Compact  pyrophyllite  is  the  material  or  base  of  some  schistose  rocks.  The  foliated 
variety  is  often  the  gangue  of  cyanite. 

Pyrophyllite  occurs  in  the  Urals,  between  Pyschrainsk  and  Bcresof;  at  "WesUina,  Sweden;  the 
Horrsjoberg  in  Elfdaleu,  with  cyanite;  near  Ottrez  in  Luxembourg;  in  Brazil.  Also  in  white 
Jtellate  aggregations  in  Cottonstone  Mtu.,  Mecklenburg  Co.,  N.  C. ;  in  Chesterfield  Dist..  S.  (-., 
ivith  lazulite  and  cyanite;  in  Lincoln  Co.,  Ga.,  on  Graves  Mtu.;  in  Arkansas,  at  tlie  Kellogg 
ead  mine,  near  Little  Rock.  The  compact  kind,  rcscmbhug  a  slaty  soapstone  in  asjtect  and  feci, 
s  found  in  large  beds  at  Deep  River,  N.  C,  greenish  to  yellowish-white  in  color,  with  G.  =  2-91 ; 
similar  at  Carbonton,  Moore  Co.,  N.  C.,  having  G.  =  2-82. 

The  compact  pyrophyllite  of  Deep  River,  N.  C.,.  is  extensively  used  for  making  slate  pencils. 

Thomson,  in  an  analysis  of  his  nacriie  (Rec.  Gen.  Sci.,  iii.  :i:!2)  from  "Brunswick  "  (should  hav«« 
been  Unity),  Maine,  obtained  the  composition  of  a  pyrophyUite.  But  the  mineral  is  uctually  a 
green  mica ;  the  high  silica,  as  he  says,  was  duo  to  mixed  quartz. 


HOI.  PIHLITE.     Pihlit  Se/strom,  Svanberg,  Ak.  H.  Stockh.,  1839,  155.     Curaatolite  C.  U.  Shep 
ard,  private  publication.  May  24,  1867.     Cymatolite  id.,  Correspondence,  Dec  24,  1867. 

Micaceous.  Sometimes  constituting  long  prisms,  but  only  as  a  pseudo- 
morph.     Surface  of  plates  sometimes  wavy. 

Il.  =  l-5.  G.  =  2-72,  pihlite,  Svanberg ;  2*74,  cymatolite,  Shoi)ard.  Lustro 
pearly,  or  satin-like.    Color  white,  almost  silvery ;  also  yellowish.    Lamiiiffl 


456 


OXYGEN   COMPOUNDS. 


brittle,  but  separating  into  thin  scales,  which  are  flexible,  somewhat  elastic 
and  transparent.     Feel  soft. 

Comp. — (il^,  2^1)  Si',  from  Svanberg's  analysis,  if  the  water  be  basic ;  from  Burton's,  if  half  or  ^^ 
ihe  water  be  basic,  (|(|H  +  iK)+|  jil)Sil  It  is  closely  related  to  pyrophyllite,  but  is  unllkJ'f' 
that  species  in  its  appearance  and  its  alkalies.    Analyses:  1,  Svanberg  (L  c.) ;  2,  3,  B.  S.  Burtoii'^' 


(priv.  contrib.) : 

Si  ^1  3Pe    lyig  6a    Na     Li     K       fi 

1.  Brattstad  63*68  25-12  3-01   1-52 3'76  2-39,  F  0-84,  Mg  0-58  =  100-89  Sv. 

2.  Goshen      61*21  28-01 0-43  0-53  0*57  4-54  3-83=99*12  Burton. 

8.         "  61*2!0  27*27 undetermined  3*73  Burton. 


1 

B 

i 
}1 


l( 


Prof.  Shepard,  in  an  imperfect  examination  (priv.  contrib.),  obtained  Si  59*4,  ^1  33*91,  Fe  witt' 
Mn  -2-50,  H  1-40  =  97-21. 

Pyr.,  etc. — In  a  closed  tube  yields  water  at  a  high  temperature  (Brush).  B.B.  fuses  at  6,  od] 
only  on  the  thinnest  edges;  infusible  (Svanberg).     Scarcely  attacked  by  acids. 

Obs. — From  Brattstad,  near  Sala,  Sweden,  in  granite.  Also  (cymatohte)  from  the  indicohte 
locality,  Goshen,  Mass.,  and  from  Norwich;  at  both  places  covering  crystals  of  spodumene,  some-: 
times  at  the  latter  to  a  depth  of  three-fourths  of  an  inch ;  and  also  as  continuations  of  spodumene 
crystals,  the  foUation,  according  to  Shepard,  at  right  angles  to  the  spodumene;  appears  to  be 
a  result  of  the  alteration  of  the  spodumene. 

Named  after  the  Swedish  mining  director,  PihL     Cymatolite  is  from  *ci)/xa,  wave. 

402.  SEPIOLITE.  Meerschaum  Germ.,  Wern.  Bergm.  J.,  377,  1788.  L'Ecume  de  Mer  i^/ 
Keflfekill  Kirw.^  i.  144,  1794.  Magnesite  pt.  Brongn.,  Min.,  1807;  Magnesite  id.,  1824.  Sepio*: 
lith  Glock.,  Syn.,  190,  1847. 

Compact,  with  a  smooth  feel,  and  fine  earthy  texture,  or  clay-like. 

H.=2— 2*5.  Impressible  by  the  nail.  In  dry  masses  floats  on  water. 
Color  grayish-white,  white,  or  with  a  faint  yellowish  or  reddish  tinge. 
Opaque. 

Oomp.— 0  ratio  for  !&,  gi,  H=l  :  3  :  1,  corresponding  to  Mg'^Si^  +  2S;  or,  if  half  the  water  ia- 
basic,   1  :  2  :  i=:(|-Mg  +  ^H)gi+i^H=Silica  60-8,  magnesia  27*1,  water  12-1  =  100.     Analyses: 
1,  Lychnell(Ak.  H.  Stockholm,  1826,  175);  3,  Schultz  (Ramm.  Min.  Ch.,  1000);  2,  4-8,  Scheereri 
&  Richter  (Pogg.,  Ixxxiv.  361);  9,  Damour  (Ann.  Ch.  Phys.,  III.  vii.  316): 

ft 

11*29,  3Pe  and  ^1  0-09  =  100*05  Lychnell. 

9-82,  Fe  0*09=100-19  Scheerer  &  Richter. 
12-62  =  99*41  Schultz. 

9*83,  Fe  0*06,  C  0-67  =  100*16  Scheerer. 

9-82,  Fe  0-12,  0  0*67,  Ca  0-60  =  100-83  Richter. 

9*74,  Fe  0-08,  C  0-56  =  10o*07  Scheerer. 

9-64,  Ca  1-53,  C  2*73  =  99*83  Richter. 

9-57.  Fe  0-09,  0  1-74,  ^1  0-11  =  100-15  Scheerer. 
10*35,  3Fo  1*40,  ^1  1-20,  Oa  1  01,  K  0*52,  sand  1-50=98*98  Dam. 

19  to  20  per  cent,  of  water  were  found  by  Berthier  in  meerschaum  from  Madrid  and  Coulom 
miers  (Ann.  d.  M.,  vii.  313);  and  by  von  Kobell  in  that  of  Greece  (J.  pr.  Ch.,  xxviii.  482);  as 
follows : 

Mg 

23-8 
24-0 
20-06 


Si 

Mg 

1. 

Asia  Minor 

60*87 

27*80 

2. 

u 

61*33 

28*28 

3. 

(( 

60*01 

26-78 

4. 

Turkey 

61*17 

28-43 

5. 

(( 

61-49 

28*13 

6. 

Greece 

61-30 

28-39 

7. 

Asia  Minor 

58-20 

27-73 

8. 

(I 

60-45 

28*19 

9. 

Morocco 

55*00 

28-00 

Si 

Xl 

1. 
2. 
3. 

Spain 

Coulommiers 

Greece 

53-8 
54*0 
48*0 

1*2 
1*4 
ir. 

20*0  =  98*8  Berthier. 

20-0=99-4         " 

19-6,  ¥e  12*40=100*06  Kobell. 


Dobereiner  also  found  two  atoms  of  water  (instead  of  1)  in  the  meerschaum  of  Asia  Minor. 
Klaproth  (Beitr.,  ii.  172)  found  in  the  same  5  per  cent,  of  carbonic  acid,  which  proceeded  from 
mtermixed  carbonate  of  magnesia. 

A  related  mineral,  fouud  in  the  serpentine  of  Zoblitz,  a  httle  translucent,  white  or  yellowish, 
with  H.  =  2-335,  afforded  Delesse  Si  535,  ^1  0*9,  with  Pe  ir.,  Mg  28-6,  H  16*4=99-4. 

Pyr.,  etc.-  -In  the  closed  tube  yields  first  hygroscopic  moisture,  and  at  a  higher  temperature 
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ivos  mucli  water  and  a  burnt  smeU.  B.B.  some  varieties  blacken,  then  bum  whiU5,  an  J  fuM 
'ith  difficulty  ou  the  thin  edges.  With  cobalt  solution  a  pink  color  on  ignition.  Dccompoaed 
y  muriatic  acid  with  gelatinization. 
Obs.— Occurs  in  Asia  Minor,  in  masses  in  stratified  eartliy  or  alluvial  deposits  at  the  plains  ol 
Jskihi-sher,  where,  according  to  Dr.  J.  Lawrence  Smith,  it  has  prot'ceded  from  the  decomposition 
f  carbonate  of  magnesia,  which  is  imbedded  in  serpentine  in  the  surrounding  mountains.  lie  ob- 
lo  prves  that  more  or  less  carbonate  of  magnesia  is  often  found  in  the  meerschaum  (Am.  J.  Sci., 

1.  vii.  286) ;  also  found  in  Greece  ;  at  Hrubschitz  in  Moravia  ;  in  Morocco ;  at  Valleoas  in  Spain, 
1  extensive  beds,  affording  a  hght  but  valuable  building  stone.  The  mineral  from  Morocco, 
ailed  in  French  Pierre  de  savon  de  Maroc,  is  used  iu  place  of  soap  at  the  Moorish  baths  in  dif- 
)reut  places  in  Algeria. 

The  word  meerschaum  is  German  for  sea-froth,  and  alludes  to  its  lightness  and  color.  SepioliU 
rlocker,  is  from  aiiina,  cuttle-fish,  the  bone  of  which  is  light  and  porous ;  aud  being  also  a  pro- 
jj]  uction  of  the  sea,  "  deinde  spumam  marinam  siguilicabat."  says  Glocker. 

Brongniart,  in  the  first  edition  of  his  Mineralogy  (1807),  included  under  Ma/jnesita  (1)  the  car- 
onate,  which  he  ca\\s  MitcheWs  magnesite  (see  under  Magnesite)  ;  (2)  the  hydrous  silicate  or 
leerschaum  ;  and  (3)  the  siliceous  carbonate  from  Baudissero  in  Piedmont ;  he  putting  *'  Mitchell*! 
laguesite,"  the  carbonate,  first.  Karsten,  in  his  "  Tabellen,"  pubUshed  the  next  year,  sepur- 
ted  from  meerschaum  the  carbonate,  and  adopted  for  it  the  name  magnesUe,  and  in  this  ho  has 
eeu  followed  by  all  German  and  most  other  mineralogists.  The  appHeation  of  the  name  viagne' 
\te  to  the  hydrous  silicate,  done  in  the  later  writings  of  Brongniart  and  by  subsequent  French 
lineralogists,  is  hence  in  violation  of  the  law  of  priority. 

403.  APHRODITE.    Aphrodit  B&rlin,  Ak.  H.  Stockh.,  172,  1840. 

Soft  and  eartliy  like  sepiolite. 
G.=::2*21.     Color  milk-white.     Opaque. 

Comp.— 0.  ratio  for  fi.  Si,  H=l  :  2  :  f ;  MgSi  +  f  tt.  Berlin  obtained  (1.  c.)  Silica  51-bb 
aagnesia  33'7'2,  protoxyd  of  manganese  l*b2,  protoxyd  of  iron  OoO,  alumina  020,  water  Vi-\Vi. 

Obs. — From  Longban,  Sweden. 

Named  from  dibpoi,  foam. 

Delesse  has  analyzed  another  species,  containing  Silica  53*5,  magnesia  28-6,  alumina  with  trace 
.f  sesquioxyd  of  iron  0-9,  water  16  4=nearly  MgSi  +  l'l.  Occurs  in  serpentine,  of  a  white  or 
ellowish  color,  with  a  waxy  lustre,  and  somewhat  translucent.     G.  =  'i'3:-i5. 

Uampshirite  is  a  name  apphed  iDy  Hermann  to  the  steatite  of  certain  steatitic  pscu  i 
lescribed  and  analyzed  by  Dewey -(Am.  J.  Sci.,  iv.  274,  v.  249,  vi.  ;'.:U,  1822,  1S'J3).  who  .     ^      ^ 
^i  50-iiO,  ^1  0-15,  Mg  28-83,  Fe  2-59,  Mn  liO,  fl  15-00.     It  gives  the  oxygen  ratio  lor  K,  bi,  11, 

:  2  :  1.  But  the  constituents  of  pseudomorphs  are  seldom  pure  species,  aud  without  thorough 
nvestigatiou  afford  no  sufficient  ground  for  instituting  a  new  species.  They  have  mostly  the 
brm  of  quartz. 

104.  CIMOLITE.  K(/iwX(a  Theophr.  Cimolia  Plin.,  xxxv.  57.  Cimolit  Klapr.,  Beitr.,  i  291, 
1795.  Pelikanit  Ouchakoff,  BuU.  St.  Pet.,  xvi.  p.  129,  J.  pr.  Ch.,  Ixxiv.  254.  Uunterit« 
Haughton,  Phil.  Mag.,  lY.  xvii.  18,  1859,  xxiii.  50. 

Terra  Lemnia  Dioscor,  Plin.,  etc.     Sphragid  Karst.,  Tab.,  28,  88,  1808.     Ehrenbergit  XOgger- 
ath,  Verb,  nat  Ver.  Bonn,  ix.  378,  1852. 

Amorphous,  clay -like,  or  chalky. 
.      Very  soft.     G.  =  2-18-2-30.     Lustre  of  streak  greasy.      Color  white, 
i^lrrayish-white,  reddish.     Opaque.     Harsh.     Adheres  to  the  tongue. 

Comp.-0.  ratio  for  ^1,  gi,  fl=  1  :  3  :  1  ;  corresponding  to  Xl'  Si'+3  it ;  or,  if  ^f  of  the  wjtei 
p  basic,  (^.^1  +  ^  IP)  Si^  +  fl.     Analyses:   1,  Klaproth  (1.  c.);  2,  Il^^f  (A^- ;  •  ^^^^^^^^^^ 
33G);  3,  v!  Hauer  (Jahrb.  geol.  Reichs.,  1854,  07;;  4,  Ouchakoll  (1.  c);  o,  Haughtou  (L  c). 

Si        Al  Fe        11 

..  Argentiera  63-00  23-00  1-25  12-00=99-26  Klaproth. 

2.  Ekaterinovska  63-52  23-55  —  l''i-««=/-*'^^l|l''"?"- .  ,,     _      a -o-iTft 

3.  NearBilin                  62-30  24-23  —  ^"-^  •^^' ^^  "'S-^.^^r  ^,  fc^^^^^^ 
JJunt^rite                      65-93  2097  —  11-61,  Mg  0-45,  Ca  0-3O  =  'J9  2b  Uaughlou- 


G.  =  2-376. 

lakofi 
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Klaproth,  in  a  later  analysis  (Beitr.,  vi.  2 S3),  obtained  Si  54-0,  ^1  26  ^,  Pe  I'o,  K  5*5,  ft  1  J: 
The  huntcrite,  according  to  the  analysis,  contains  a  little  excess  of  silica,  probably  due  to  fre(ej 
quartz,  as  the  material  was  gritty  under  the  pestle. 

Pyr.,  etc. — Yields  water.  B.B.  becomes  gray  and  finally  burns  white  ;  infusible.  With  cobalni 
solution  a  blue  color. 

Obs. — From  the  island  of  Argentiera  (K(/iw>i?  of  the  Greeks);  Berg  Hradischt,  near  Bilin,  Boi 
hernia;  also  from  Ekaterinovska,  district  of  Alexandrovsk,  Russia;  Government  of  Kiev,  Russia  - 
Nagpur,  Central  India,  with  orthoclase  in  granite. 

404A.  Sphragidite.  (Arijivta  yrj  Dioscor.  'Ld>payig  xfifjiPia.  Terra  Lcmnia  P/w.,  xxxvi.  Sphraj 
gid  Karst.^  Tab.,  28,  88,  1808.)  Related  in  composition  to  cimolite,  but  contains  some  alkaUa 
Color  yellowish-gray,  brownish,  or  3'"ellowish-white.  Sometimes  mottled  with  rust-like  spots  3^ 
harsh  to  the  touch,  adheres  feebly  to  the  tongue,  and  forms  a  paste  with  water. 

Klaproth  obtained  for  its  composition  (Beitr.,  iv.  333) : 


Si 

^1 

iFe 

Mg 

Oa 

Na 

fi 

66-00 

14-50 

6-00 

0-25 

025 

3-50 

8-50 

Si 

^1       Pe       Mn 

Mg 

1.  56-77 

15-77     1-65     0-86 

1-30 

2.  64-54 

6-04     4-56     4-61 

0-41 

From  Stalimeno,  the  ancient  Lemnos.  It  was  also  called  Terra  sigillaia.  It  was  dug  for  medili 
cinal  purposes  once  a  year,  cut  into  spindle-shaped  pieces,  and  siar)iped  with  a  seal,  and  hence  the 
name  sigillaia  in  Latin,  and  sphragis  in  Greek.  There  was  also  a  Bubrica  Lemnia,  or  Lemnian 
Reddle,  used  by  painters,  which  is  confounded  by  Pliny  with  the  true  terra  lemnia.  ! 

404B.  Ehrenbergit  Noggerath  (Verb.  nat.  Yer.  Bonn,  ix.  378,  1857).  Near  the  preceding  iiii 
composition,  and,  like  that,  containing  alkali.  It  is  almost  gelatinous  in  the  fresh  state,  and  bee, 
comes  fragile,  pulverulent,  and  opaque  on  drying;  color  rose-red.  Analyses:  I,  Schnabel  (1. c.)i)j 
2,  G.  Bischof  (1.  c.) : 

Ca    Na,  K     H 

2-76     3-78     17-11  =r  100  Schnabel 
3-96     8-11       7-77  =  100  Bischof. 

Ehrenbergite  occurs  in  clefts  in  trachyte  at  the  quarries  of  Steinchen  and  "Wolkenburg,  Siebemi 
gebirge. 

4000.  Anauxite  Breiih.  (J.  pr.^Ch.,  xv.  325,  1838).  Greenish-white,  pearly,  granular;  witli 
cleavage  in  one  direction.  Translucent.  H.=: 2  — 2*5.  G.  =  2-26.  Plattner  obtained  (1.  c.)  Si  55*7 ' 
H  11-5,  with  much  ^1,  a  Uttle  Mg  and  Fe. 

From  Bilin,  Bohemia. 

404D.  PORTITE  Meneghini  &  Bechi  (Am.  J.  Sci.,  II.  xiv.  63).  Orthorhombic.  In  radiateet 
masses;  cleavage  very  distinct  parallel  to  a  rhombic  prism  of  120°.  H.  =  5.  G.  =  2-4.  Lustre* 
vitreous.     Color  white.     Opaque. 

Comp. — If  the  protoxyds  are  not  an  essential  part  of  the  compound,  the  mineral  corresponds  t(t( 
the  formula  Xl  Si3+*^  H.     Analysis  by  Bechi  (Am.  J.  Sci.,  II.  xiv.  63) : 

Si         ^1      Mg        Ca     Na        K       fl 
58-12     27-50     4-87      1-76     0-16     0-10     7-92  =  100-43. 

Yields  water.  B.B.  intumesces  much  and  affords  a  mOk-white  enamel.  Dissolves  in  acids  5 
even  in  the  cold,  and  gelatinizes.  From  the  gabbro  rosso  in  Tuscany.  Named  after  Mr.  Portft 
of  Tuscany. 

405.  SMECTITE.  Fuller's  Earth  pt. ;  Terra  or  Creta  Fullonum  pt. ;  Walkthon,  Walkerdf 
pt.  Germ.;  Terre  a  Foulon  pt.  Fr.  Smectit  J5m^A.,  Handb.,  344,  1841.  Malthacit  Breith.,  J' 
pr.  Oh.,  X.  610,  1837. 

Massive.     Clay-like. 

Yery  soft.  G.=l*9— 2*1.  Lustre  dull;  of  streak  shining.  Color  white, 
gray,  and  various  shades  of  green  to  mountain-green  and  olive-green,  or 
brownish.  Streak  colorless.  Unctuous.  Does  not  adhere  to  the  tongue. 
Softens  in  water. 
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V&r.-Fuller^  Earth  includes  many  kinds  of  unctuous  clays,  gray  to  dark-Krcen  in  color  nni 
,3  Obly  in  part  Breithaupt's  smectite.  Mu'.h  of  it  is  kaolinitc.  MadhacHe  is  dc8crib<d  as  .*  r- 
ing  in  thm  lamina}  or  scales,  and  sometimes  massive,  witli  tiie  color  white  or  sliKhtly  ycllo' 
.nd  xhin  plates  translucent;  the  original  is  from  basalt,  at  Sleindorfel,  in  Lausilz;  and  BcrauS 
Q  Bohemia  is  given  as  another  locality.  SmcctiU  is  a  mountain-green,  oil-groeu.  and  irrayish. 
,Teen  clay,  from  Cilley  in  Lower  Styria.  o        i         e,    j 

9-?^^-~^-.l'^^^'^  ??J"  ^'  ^i.  1^= '  :  4  :  4  in  anal.  1 ;  whence,  if  a  fourth  of  the  water  ia  basic. 
jAl+|H3)Si'+4^H.  ^ 

The  chemical  species  characteristic  of  these  minerals  is  probably  the  same— a  sUicato  of  aluminu 

ipln  ,elated  to  cimolite,  but  containing  three  or  four  times  as  much  water. 

3|  Analyses:  1,  Jordan  (Pogg.,  Lxxvii.  591);  2,   Klaproth  (Beitr.,  iv.  3:J8) ;  3,  0.  Meissner  (L  o) : 

Si      ^1     3Po    Mg    Ca     rr 

CWlaj,  Smeciiie  51-21     12-25     2-07     4-89     218     27 •«9=  100-44  Jordan. 

Riegate,  i^wZ/er'5  ^.     53-00     1000     9*75     1-25     0  50     2-1-00,  K /r.,  Na  CI  0- 10=98-00  Klapr. 

Steiiidorfel,  i/aZ//i.       50*17     10-GG     3-15     0-25     35 -83=:  100-06  Meissner. 

Pyr.,  etc. — B.B.  the  malthacite  is  infusible ;  but  the  smectite  and  the  Ricgate  fuller's  eartli, 
)wing  to  the  "impurities  present,  fuse  rather  easily.     Decomposed  by  muriatic  acid. 
cell      Obs. — All  the  kinds  have  a  soapy  feel. 

RuoDALiTE  Thomson  (Miu.,  i.  354,  1 836)  is  a  rose-red  mineral,  "  seeming  to  consist  of  a  congeries 
)f  small  rectangular  prisms  with  square  prisms."  Earthy;  feel  soapy;  II. —  20;  G.  =  2U. 
Easily  scratched  and  polished  with  the  nail.  B.B.  not  altered. 
1,  Composition,  according  to  Richardson  (1.  c),  Bi  55-9,  M  8-3. 5Pe  11-4,  Mn  tr.,  MgO  <">,  ("'a  Tl,  11  22*0 
=  993.  From  nodules  in  amygdaloid,  in  Antrim,  norlhern  Ireland.  "  It  appeared  to  have  been 
Dartially  acted  upon  by  the  rain  and  weather."  Portlock  states  that  the  mineral  contains  less 
ron  than  Thomson's  analysis  gives,  and  also  that  it  readily  fuses. 

i06.  MONTMORILLONITE.  Salvetai,  Ann.  Cli.  Pliys.,  111.  xxi.  376,  1847.  Confolcnsite 
Dufr.,  Min.,  iii.  583,  1856.  Delanovit  Kenng.,  Jahrb.  G.  Reichs.,  iv.  03?,,  1853.  Dclanouito 
Dufr.,  Miu.,  iii.  583,  1856.  Stolpenit  (=Bole  of  Stolpen)  Kenng.,  Min.,  41,  1853.  Saponite  XtcLlis, 
Ann.  Ch.  Pliys ,  III.  Ivi.  46,  I859  =  Pierre  a  savon  {Germ.  Bergseife)  de  Plombieres.  SteargilUie 
Medlei,  Descl.  :Min.,  i  2o5,  1862.     Erinite  Thomson,  Min.,  L  341,  183G. 

Massive,  clay-like. 

Yerj  soft  and  tender.     Lustre  feeble.     Color  white  or  grayish  to  rose- 
red,  and  bluish  ;  also  pistachio-green.     Softens  in  water,  and  fur  the  most 
j;^  part  does  not  adhere  to  the  tongue.     Unctuous. 

Var.— (1)  Montmorillonite  is  rose-red;  from  Montmorillon,  France.  ConfolensiU  is  paler  rose- 
led;  fr.  Confolens,  Dept.  of  Chareute,  at  St.  Jean-de-Cole,  near  Thiviers.  DMa-iouiU  is  similar  lo 
color,  and  is  fr.  Millac,  near  Nontron,  France ;  stated  by  Kenngott  to  adhere  to  the  tongue. 

(2)  Slolpeniit  is  a  clay  from  the  basalt  of  Stolpen.  SieargilUle  is  white,  yellow,  and  pisLacluo 
green,  subtranslucent,  insoluble  in  acids;  and  is  easily  cut  into  cakes  looking  hko  soap  or  wax ; 
fr.  near  Virolct  on  the  Rochelle  railroad,  and  at  the  tuimel  of  Poitiers.  Sapu'.i:t  of  ^ickks  is  a 
soap-like  clay  from  the  granite  from  which  issues  one  of  the  hoc  springs  of  IMorabicres,  tranoo, 

called  Soap  Spring.  r.      .>,»,  «    « 

Erinile  is  a  yellowish-n  I  clayey  mineral  from  Hi  Giant's  Causeway ;  G.  =  2-04;  opaque,  9 
Uttle  resinous  in  lustre  ;  unctuous ;  B.B.  infusible  bv«t  whiten.s.  Named  Iroin  Krin  (kclaud).  ^ 
Comp.— Like  smectite,  but  containing  more  alumina  0.  ratio  lor  «,  M,  11- 1.  -*•-♦• 
whence(^itl.hUi=')Si'+5H.  Analyses:  1,  2,  Salvetat  and  Damour  (1  c.  ;  3,  I^^'rt'jl^r  TrYj. 
Ess.  V.  seche,  i."  58)  4.  v.  Hauer  (Jahrb.  G.  Reichs.,  iv.  633)  5,  6,  balveUit  Ann  ^  ';  \ 'O^.,  Ill; 
xxxi.  120);  7,  Rammelsberg  (Pogg.,  xlviL  180);  8,  Moillet  (L  r.);  9,  Nickk-s  (L  c);  10,  Berliner, 
11,  Thomson  (1.  c.) : 

Si         Al            Fe          Mg        Ca      Na,K     tl 
1.  MantmoriUon,ifo.Mt)49  40     19-70         O'SO         0  27       lOO     1-50     26;67  =  98^84  .^veUt 
2                i.          ^     u        U)  50-04     2016         0-68         0-J3       1-46     1-27     2600_9J  81  Um- ur 
^'   „      ^  ,  ^     ^  ^^^Tnc        TqA  2-1  "-I      28-"   =99-7lkrlim-r. 

3.  Confolens,  Con/.  495       180  ^l         ■■  \  oi.n-.-<K-7S  Hnuer 

4.  MiUaci>eW'  50-55     19-15        Mn4-40       0-,S-—     ^4  0.-9S  .8  Hauer^ 

5.  Bt.  J.  de  Cole,  a>./.  45-65     22-60         I'OS         0-30       100     0-10     2o^0,^:>._j^l.  Oi^^,^qU 


hi 


4:60 

6.  J  rose-red  45*44 

7.  Stolpenite  45 '9  2 

8.  Steargillite  45-80 

9.  Plombieres,/Sa2)0?wte  40-61 
10.  "  "       46-8 
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XI 

3Pe 

Mg 

Ca 

Na,^ 

24-00 

1-35 

0-09 

0-83 

0-93 

22-14 

3-90 

23-30  Fe  1-21  Mn  1-48      1-70 

18-45          tr.   Mg   tr.  OaS3-53     0-41 
23-4 2-1 


11.  Eriniie 


47-04     18-46 


6-36 


-Ca  100 


26-70iil99-35  Salvelat 
25-86  =  97-82  Ramra. 
27-00  =  99-99  Meillet. 
37-00  =  100  Nickles. 
26-6  =  98-9  Berthier. 
25-28,  Na  01  0-9=99-04  T 


Salvetat  observes  that  carbonate  of  soda  separates  a  little  gelatinous  siliea,  and  sulphuric  acid  .1 
some  quartz-silica — a  fact  of  great  interest  in  connection  with  the  earthy  hydrous  aluminous  sili«  • 
cates  generally. 

Pyr.,  etc. — B.B.  infusible,  excepting  the  stolpenite,  which  aflbrds  a  yellowish  enamel,  probably 
owing  to  the  4  p.  c.  of  lime  in  the  state  of  silicate  present  as  impurity.     Montmorillonite  loses  6 
p.  c.  of  water  at  100°  C,  and  delanouite  14  p.  c.     The  saponite  lost,  according  to  Nickles,  22  p.  c. 
of  water  in  dry  air  at  15°  C. ;  34-5  p.  c.  at  100°  0. ;  and  37  p.  c.  at  redness.     The  loss  over  sul*. 
phuric  acid  was  29  p.  c. 

Severite,  according  to  the  analysis  of  Pelletier  (p.  477),  would  be  identical  nearly  with  the  min« 
eral  from  Confolens. 

4 06 A.  EazoumoffsUn  of  John,  a  greenish-white  clay-hke  mineral  from  Kosemiitz,  in  Silesia,  la 
near  montmorillonite,  except  in  the  less  amount  of  water.    Zelluer  obtained : 

Si  54-50        3tl  27-25         Fe  0-25         Mg  0-37         Ca  2-00        H  14-25=98-62. 

A  lithomarge  (Steinmark)  from  Strimbuly,  Transylvania,  afforded  Hingenau  (Jahrb.  Min.,  1856 
690):     .  .  ... 

Si  52-40       Xl  21-80       Mg  4-28       Ca  2-50       K,  Na  1-34      H  [17-68]  =  100. 

It  is,  probably,  judging  from  the  magnesia  and  alkalies  present,  only  a  mixture. 

407.  STILPNOMELANE.     Glocker,  ZS.  f.  Min.,  Jan.,  1828,  Handb.,  572,  1831.      Chalcodite 

Shep.,  Rep.  Am.  Assoc,  vi.  232,  1851. 

Foliated  plates,  sometimes  hexagonal,  sometimes  radiated.  Also  fibrous, 
or  as  a  velvety  coating  even  or  tufted.     Cleavage  easy  in  one  direction. 

H.  =  3— 4,  'when  in  solid  plates.  G.  =  3  — 34,  Cilocker  ;  2*769,  Breith.  ; 
2-76,  chalcodite,  Brush,  Lustre  of  cleavage  surface  between  pearly  and 
vitreous,  sometimes  submetalhc  or  brass-like.  Color  black,  greenish-black, 
yellowish-bronze,  and  greenish-bronze. 

Var. — (1)   Ordinary^  in  plates  or  massive. 

(2)  Chalcodite,  in  velvety  coatings  of  brass-like  or  submetallic  lustre,  consisting  of  minute  scales, 
which  are  flexible.  .... 

Oomp.— 0.  ratio  for  R  +  fi,  Si,  H=3  :  6  :  2  nearly,  from  anal.  1  to  3  ;  whence  (JJ',  S)  Si^+2  H. 
Brush's  analysis,  in  which  the  state  of  oxydation  of  the  iron  was  determined,  gives  1339  :  24-15 : 
8-18,  or  nearl)'-  the  same. 

Analyses:  1,  Rammelsberg  (Pogg.,  xliii.  127);  2,  Siegert  (Ramm.,  5th  Suppl.,  230,  Min.  Ch., 
880);  3,  L.  J.  Igelstrom  (J.  pr.  Ch.,  Ixxxl  396);  4,  G.  J.  Brush  (Am.  J.  Sci.,  11.  xxv.  198): 

8-63  =  98-75  Ramm. 
8-47  =  98-85  Siegert. 
9-14=100-45  Igelstrom 
9-22  =  99-91  Brush. 

Brush  ascertained  the  identity  of  chalcodite  with  stilpnomelane  ;  MaUet  analyzed  it  (Am.  J.  Sci., 
II.  xxiv.  113),  but,  as  he  states,  he  liad  too  little  of  the  mineral  for  rehable  results. 

Pyr.,  etc. — Yields  much  water.  B.B,  fuses  easily  to  a  black,  shining,  magnetic  globule.  With 
the  fluxes  gives  the  reactions  for  iron.      Chalcodite  is  completely  decomposed  by  muriatic  acid. 

Obs. — Stilpnomelane  occurs  at  Obergrund  and  elsewhere  in  Silesia,  with  calcite  and  quartz, 
Bometimes  intermixed  with  pyrite  and  magnetite.  Also  in  Moravia,  near  Brokersdorf ;  near  Stern* 
berg,  in  a  bed  of  limonite,  in  a  clay  slate,  probably  of  the  Devonian  age,  and  often  associated  with 
chl'jrito,  magnetite,  and  calcite  ;  at  Frederic  mine  near  Weilburg,  Nassau,  in  a  bed  of  iron  ore  ;  at 


Si 

XI 

3Pe 

Fe 

Mg 

Ca 

K 

1. 

Obergrund 

(^) 

45-96 

5-84 



35-60 

1-78 

0-19 

0-75 

2. 

Weilburg 

4507 

4-92 

41-98 



0-94 

1-67 

3. 

Nordmark 

45-61 

500 

37-70 

3-00 

4. 

Chalcodite 

(1) 

45-29 

3-62 

20-47 

16-47 

4-56 

0-28 

ir. 

riTDROUS    SILICATES,    MARGAUOPnYLLITE   SECTION. 


4Ci 


en  Mine,  Nor dmark  Sweden,  radiated  foliated  with  actinolito,  in  veins  sometimes  4  inc-hes  tS  ck 
lalcodite  occurs  at  the  bterhng  Iron  mine,  in  Antwerp,  Jcnorson  Co.,  N.  Y..  coatin^r  hcmiiiu 
id  ca  cite,  and  sometimes  constituting  pseudomorphs,  having  the  form  of  hollow  recUnifular  ta  Me. 
le  yellow  variety  resembles  in  color  mosaic  gold. 

Named  Stclpnomelane  from  cmXn.oi^  shining,  and  ^.Xaj,  black;  and  Chalcodite,  from  y«A»ic  hroM 
bronze.  '  ^       >.  «^««« 

38.  CHLOROPAL.  Bernhardi  &  Brands,  Schw.  J.,  ixxv.  20,  1822.  Ungliwarit  Glochr 
Grundr.,  1839,  537.  Nontronite  Berihier,  Ann.  Ch.  Phys.,  xxxvi.  2J,  1827.  Pinguite  Brtith^ 
Schw.  J.,  Iv  303,  1829.  Fcttbol  Freicslehen,  Mag.  Orykt.  Sachsen,  v.  136.  Granieuiie 
Krantz,  Ges.  Nat.  HeU-kunde,  Bonn,  March,  1857,  C.  liergoraann,  Jahrb.  Miu.,  1857,  395. 


Compact  massive,  with  an  opal-like  appearance ;  eartliy. 

H.  =  2-5— 4-5.  G-.  =  l-727,  1*870,  earthy  varieties,  the  second  a  conchoi- 
al  specimen  ;  2*105,  Thomson,  a  Ceylon  chloropal.  Color  greenish-yellow 
nd  pistachio-green.  Opaque — suhtranshicent.  Fragile.  Frjictiire  con- 
boidal  and  splintery  to  earthy.  Feehly  adhering  'to  the  tongue,  and 
leagre  to  the  touch. 

Var. —  Chhropal  has  the  above-mentioned  characters,  and  was  named  from  the  Hungarian 
lineral  occurring  at  Ung-hwar,  whence  Glocker's  name  Unghwarite.  It  is  described  as  breaking 
ito  parallelepipeds,  having  opposite  magnetic  polarity  at  opposite  angles. 

Konironiie  is  pale  straw-yeUow  or  canary-yellow,  and  greenish,  with  an  unctuous  feel ;  flattena 
Qd  grows  lumpy  under  the  pestle,  and  is  polished  by  friction  ;  from  Nontron.  Dept.  of  Dordogne, 
ranee. 

Pinguiie  is  siskin  and  oil-green,  extremely  soft,  like  new-made  soap,  with  a  slightly  resinous 
istre,  not  adhering  to  the  tongue ;  the  original  from  Wolkcnsteiu  in  Saxony. 

Fetlbol  has  a  liver-brown  color,  a  slightly  greasy  lustre,  shining  streak,  conclioidal  fracture,  aud 
-.  =  2""J49,  Brcith.,  and  is  from  Halsbriicko  near  Freiberg. 

Gramenite  has  a  grass-green  color  (whence  the  name),  and  occurs  at  Menzenbcrg,  in  the  Sic- 
engebirge,  in  thin  librous  seams,  or  as  a  feather  of  delicate  lamellaj;  1I.  =  1;  G.  =  l '87,  after 
ryiijg  at  212'  F. ;  lustre  and  feel  somewhat  greasy,  as  in  pinguite. 

Comp. — A  hydrated  silicate  of  iron,  v/ith  probably  the  general  formula  3Pe  Si'-}-4i  1*1  ^Silica 
2-7,  sesquioxyd  of  iron  380,  water  193=  lOo;  or(Fe^  3Pe)  Si3+4^  If.  The  water  and  silica 
oth  vary  much.  The  Hungarian  chloropal  occurs  mixed  with  opal,  and  graduates  into  it,  aud 
his  accounts  for  the  high  silica  of  some  of  its  analyses. 

Analyses:  1,  2,  Bernhardi  &  Brandes  (1.  c.) ;  3,  4,  Killer  (Jahresb.,  lSo7,  G71);  5,  Thorn- 
on  (Miu.,  i.  464);  6,  v.  Hauer  (Ber.  Ak.  Wien,  xii.  IGl,  1854);  7,  Bcrthior  (Ann.  Ch.  I'hys., 
ixxv.  92);  8,  Dufrenoy  (Ann.  d.  M.,  III.  iii.  393);  9,  Jacquelin  ^Ann.  Ch.  Phys..  xlvi.  101);  10, 
Jiewend(J.  pr.  Ch.,  xi.  162);  11,  12,  Mehner  (J.  pr.  Ch.,  xlix.  382);  13,  H.  MuUer,  14,  E.  Uri- 
oechea  (this  Min.,  1854,  337);  15,  Kersten  (Schw.  J.,  Ixvi.  9);  16,  Bergemann  (1.  c.);  17,  Kera- 
eu  (Schw.  J.,  Ixvi.  31):  ^ 

18  =  100  Bernhardi  k  Brandes. 
200  >=99-75  Bernhardi  k  Brandos. 

8-3  =  99-8  Killer. 
26-1  =99-9  Killer. 
18-00=  100-24  Thomson. 
19-78,  Ca  1-77  =  101)  Hauer. 
18-7,  clay  1-2  =  98-6  Berthier. 
23-00  =  100-20  Dufri'noy. 
1863,  Oa  0  19,  Ou  0  9  =  100-.^  J. 
21-56  Biewend. 

21-82,  ^"q  2-20.  Ca  1-11  =  100-48  Mehn 
20-38=102  91  Mehner. 
1000=  K'O  Miiller. 

9-79  =  100  Uricocchca. 
25- 10,  i^'e  61 0,  Mn  0-15  =  100  Kprst 
23  36.  I''o2-80,  MnO-67,  CaO-r.G,  Kl'M 
=  100  Borgrmanu 
24-50  =  97-41  Kersten. 


Si 

Ve 

XI 

Mg 

1. 

Unghwar,  compact 

46 

33 

1 

2 

2. 

"          earthy 

45-00 

32-00 

0-75 

2-00 

3. 

Steinberg,  comp. 

71-6 

16-3 

2-1 

1-5 

4. 

"          earthy 

39-7 

28-0 

3-7 

2-4 

5. 

Ceylon 

53-00 

26-04 

1-80 

1-40 

6. 

Unghwarite                (| 

)  57-76 

Fe  20-86 





7. 

Nontron,  Nontronite 

44-0 

290 

3-6 

2-1 

8. 

Villefrance,       " 

40-68 

30-19 

3-96 

237 

9. 

Montmort,          " 

41-31 

35-69 

3-31 

10. 

Andreasberg,    " 

41-10 

37-30 





11. 

gnh. 

40-50 

33-71 

109 

12. 

bk. 

46-21 

30-32 

tr. 

13. 

Tirschenreuth,  Nbnir. 

47-1 

35-75 

7-15 

ir. 

14. 

U                                (( 

47-59 

42-49 

0-13* 

15. 

Wol  fen  stein,  Pingitite 

36-90 

29-50 

1-80 

0-45 

;6. 

Ch'aineniie 

38-39 

2546 

6-87 

0-76 

17. 

Fetibol 

46-40 

23-50 

3-01 

•  With  souie 

Dotash- 

4G2  OXYGEN   COMPOUNDS. 

Kobell  found,  after  expelling  the  water  (J.  pr.  Chem.,  xliv.  95) : 

1.  Haar  Si  52-10     IPe  40-60     ^1300     Ca  1*60     Mg  1 -08=:: 98-33. 

2.  Hungary  52-33  43-34  2-32  0-93  0-73  =  99-65. 

This  chemist  regards  the  chloropal  as  a  mixture  of  Pe  Si^  +  2  S  and  opal;  and  he  writes  ttt 
same  formula  for  nontronite  and  pinguite. 

Pyr.,  etc. — Yields  water.     B.B.  infusible,  but  turns  black  and  becomes  magnetic.     "With  th! 
fluxes  gives  reactions  for  iron.     Cliloropal  is  partially  decomposed  by  muriatic  acid;    pinguite 
completely  decomposed,  with  separation  of  pulverulent  silica,  while  nontronite  gelatinizes  witi 
muriatic  acid. 

Obs. — Localities  are  mentioned  above.  The  locality  of  chloropal  at  Meenser  Steinberg  (anal. ; 
is  near  Gottingen ;  pinguite  occurs  also  at  Sternberg  in  Moravia. 

Named  from  ;^XojiO(h,  green,  and  opal. 

Chloropal  also  occurs  (Church,  Chem.  News,  1866,  ii.  71)  in  a  china-stone  quarry,  near  the  ok 
tin  mine  known  as  Carclase,  not  far  from  St.  Austell,  in  Cornwall,  associated  with  fluor ;  it  is  tht 
variety  which  has  been  named  grameniie. 

409.  GLAUCONITE.  Glaukonit  Keferstein,  Deutsch.  geol.  dargest.,  v.  510,  1828,  GlocM 
Handb.,  832,  1831.  Griinerde  pt.  Germ.  Green  Earth  pt.  Terre  verte  pt.  Fr.  Chlorcj 
phanerit  Jenzsch,  Jahrb.  Min.,  798,  1855. 

Amorphous,  and  resembling  earthy  chlorite.  Either  in  cavities  in  rock^' 
or  loosely  granular  massive. 

H.  =  2.  G.=:2"2— 2*4r.  Lustre  dull,  or  glistening.  Color  olive-green 
blackish-green,  yellowish-green,  grayish-green.     Opaque. 

Oomp.,  Var. — Essentially  a  hydrous  silicate  of  iron  and  potash;  but  the  material  is  mostly,  i  I 
not  always,  a  mixture,  and  consequently  varies  much  in  composition.  In  most  of  the  analyse ! 
the  state  of  oxydation  of  the  iron  was  not  determined.  Haushofer,  who  examined  this  poin 
gives  as  the  most  common  oxygen  ratio  for  R,  fi,  Si,  H,  1:3:9:  3,  and  writes  the  formul 
II  Si  +  R  Si-+3  H=z(if  It=i  Fe  +  ^  K,  and  fi=f  3Pe+^  Xl)  Silica  49-3,  alumina  36,  sesquioxyd  o 
iron  22-7,  protoxyd  of  iron  6-3,  potash  8-3,  water  9*6.  The  ratio  is  that  of  a  hornblende,  an 
especially  acmite,  excepting  the  water  and  the  presence  of  potash  in  place  of  soda,  this  rati 
between  the  bases  and  silica  being  1  :  2^.  Differs  from  celadonite  in  being  decomposed  b 
muriatic  acid. 

The  kinds  of  glauconite  are : 

1.  Green  earth  of  cavities  in  eruptive  rocks;  to  which  the  chlorophanerite  of  G.  Jensch  ma; 
perhaps  be  added. 

2.  Green  grains  of  sand  beds  or  rocks,  as  of  the  green  sand  of  the  chalk  formation,  rarely  founi 
in  limestones ;  called  glauconite  (in  allusion  to  the  green  color).  Il.=:2;  G.  =  2'29  — 2*35;  cold' 
olive-green  to  yellowish-green. 

Analyses:  1,  Delesse  (Bib.  Univ.  Gen.  1848,  June,  106);  2,  3,  Waltershausen (Yulk.  Gest,  301-.1 
4,  G  Jenzsch(l.  c);  5,  S.  L.  Dana  (Hitchcock's  G.  R.  Mass.,  93,  1841);  6-8,  Rogers  (G.  Rep 
N.  J.,  201-204);  9,  Fisher  (Am.  J.  Sci.,  II.  ix.  83);  10,  Berthier  (Ann.  d.  M.,  xiii.);  11,  D.  U 
von  Dechen  (Verh.  nat.  Ver,  Bonn,  1855,  176);  12,  W.  van  der  Marck  (ib.,  1855,  263);  13-M 
Mallet  (Am.  J.  Sci.,  II.  xxiii.  181);  16-18,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  486-488);  19,  2-8 
Berthier;  21-27,  Haushofer  (J.  pr.  Ch.,  xcvii.  353);  28,  id.  (ib.,  cii.  38);  29,  H.  Wurtz  (Am.  Ii 
Bci.,  II.  X.  326) : 

1.  From  eruptive  rocks. 

Si        Xl      S'e     Fe     Mg    Ca    Na       i:  fl 

1.  Mt.  Baldo  51-25     7-25 2072  5-98 1-92     6-21  6-49=100  Delesse. 

2.  Bern  fiord,  Icel'd         52-04    4-93  25-54  4-26  1-38 6-03  5-19=99-37  Waltersh. . 

3.  Eskifiord,      "  60-09     5-28  15*72  4-96  0-09  2-51     5-04  4-44=98-13  Waltersh. 

4.  Chlorophanerite  59-4    undet. 12-3  undetermined  5*7  Jenzsch. 

2    Glauconite,  from  sedimentary  beds ;  or,  rarely,  from  limestone  strata. 

5.  Gay  Head,  Mass.       56-70  13-32  2010  1-18  1-62 =99*92  Dana. 

'•^wt^dstrwn,N.J.[4S*^^     ^'^^ 24-31—    ir.     —12-01     8-40=99  47  Rogers. 

7.  ScuUtown,  N.  J.        51*50     6*40  2430    ir. 9-96     7-70=99-86  Rogers. 
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HYDROUS    SILICATES,    MAEGAKOPIIYLLITE    SECTION. 
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9. 

10. 
f.l. 

":\ 
[X 

4 

If). 
16. 

1 8. 
19. 
10. 
l\. 
12. 
?3. 
U. 

m. 

27. 

18. 


Poke  HiU,  | 

Burlingt.  Co.,N'.J.  j 
S.  E.  of  Phil,  in  N.  J. 
Germnny 
Essen,  Westph. 
Yr^^rl,  Westph, 
Coal  Bluff,  Ala. 


Gainesville,  Ala. 
New  Jersey 
Orleans  Id.,  Can. 
Red  Bird,  Miss. 
Havre 
Claris 

Kressenberg 
Roding 

u 

Benedictbeuern 
Ortenburg 
Sorg 

Bayreuth 
Havre,  France 


50-75 

53-26 
52-1 
58-17 
53-46 
(I)  57-56 
SS-Dl* 


3tl 

6-50 

3-85 
6-2 
10-09 
5-00 
6-56 
5-48 


Fe 


i'e 

22-14 

24-15 

2i-l 

18-75 

21-78 

20-18 

19-24 


Mg    Ca    Na      it 


n 


12-9G     7-50=99-85  Rogerj. 


1-10 

4-3 

3-37 

0-21 

1-70 

0-87 


1-73   1-GO 


1-04 
0-71 


29. 


Shrewsb'y,  N.  J.  (f)  48-03  33-94 

*  11-85  p.  c.  of  Si  O'^lnsol.  in  carb.  soda. 


1-30 


6-;JG  10-12=  101  12  Fisher. 
6-0     10-0  Berthicr. 
3  37     6-2.^=100  Dcchon. 
8-79   [4-7r,]  =  I0t)  Marck. 
4-88     8-17  =  lt»<n»4  Mjillctt. 
4-58     8-17,  pyrites  1-46  =  99-41 
Mallet 
9-79  =  99-96.  Pe  tr.  Mali 
8-95=100  Hunt. 
8-5  =  100  Hunt. 
9-66=100  Hunt. 
12  0  =  9S-7  Berthier. 
8-5=98-:{  Bortlii.T. 
9-5  =  99-2  Hausliofor. 
8-6  =  98-5  Haushofcr. 
12-75  =  9^•^^7  Ilau.'^hofer. 
14-7 =99-5  Hau^hofor. 
8-98=100-9:niau.shofer. 
9-8  =  99-5  Haiishofer. 
10-1  =  98-85  Haushofer. 
9-14,  Mg,  Ca,  0  1-11  = 
99  86  Haushofer. 
5-66   ll-50=y9-93  WurLz. 


28  S9  p.  c.  of  Si  0  Insol.  in  carb.  soda. 


Anal.  3,  G.  =  2-166;  13,  G.  =  2-297  ;  15,  G.  =  2-349;  16,  17,  fr.  Lower  Silurian  rocks  of  the 
Quebec  Group;  18,  fr.  Lower  Magnesian  Limestone,  Lower  Silurian;  21-25,  2s,  29,  Cretaceous; 
2G,  Jurassic;   27,  Triassic  (Musclielkalk).     In  29,  481  out  of  the  11-50  11  called  hygroscopic, 

Pyr.,  etc. — Yields  water.  Fuses  easily  to  a  dark  magnetic  glass.  Some  varieties  are  entirely 
ecoraposed  by  muriatic  acid,  while  others  are  not  appreciably  attacked. 

A  green  calcite  from  Central  India  contains  a  slcoleton  of  glauconitc — separable  by  acids — 

constituting  about  14  p.  c.  of  the  whole,  which  afforded  S.  Haughtou,  on  analysis  (Pliil  Mag..  IV. 

vii.  6),  Si  54-59,  ^1  4-74,  Fe  22-84,  Mg  4-90,  Ca  094,  H  and  loss  1199.     lie  names  the  r.  -k. 

which  is  a  mixture  of  calcite  and  glauconitc,  Hislopiie.   An  analysis  by  Haushofer  of  a  glauconii.c 

amestone  (muschelkalk)  from  VViirzburg  is  given  in  J.  pr.  Ch.,  xcii.  2'M. 

The  glauconitc  grains  are  most  abundant  in  the  "green  sand"  of  the  chalk  formation,  some- 
times constituting  75  to  90  p.  c.  of  the  whole.  They  are  often  casts  of  the  shells  of  Rhizopods. 
The  material  has  also  been  found  in  Silurian  rocks,  and  beds  of  other  geological  periods,  and  even 
in  the  shells  of  recent  Rhizopods,  and  in  fragments  of  coral  obtained  in  deep  sea  soundings  (Am. 
T.  Sci.,  II.  xxii.  281).  The  glauconitc  of  the  Silurian,  analyzed  by  Hunt,  contains  less  iron  and 
more  alumina  than  that  of  the  chalk  formation. 

The  following  are  analyses  of  material  usually  called  "  green  earth."  It  occurs  often  in  tho 
form  of  pseudomorphs  ;  that  of  Fassa  having  the  form  of  pyroxene;  of  Framont,  lining  pyroxene 
crystals  and  filling  cavities  among  them,  as  if  a  result  of  their  alteration.  1,  2,  liammulaberg 
Min.  Ch.,  489);  3,  Delesse  (Ann.  d.  M.,  IV.  iv.  351): 
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t 


, 


1 .  Fassa,  pseud. 

2.  ♦' 

3.  Framont 


Si 

45-87 
39-48 
43-50 


*1 
11-18 
10-31 
16-61 


l?e      Fe 

24-63 
8-94  15-66 
8-88  11-83 


Mg 
0-28 
1-70 
6-66 


1-50 


It 


Na    K 

5-52       9-82  Rammelsberg. 

4-41       4-24,  Ca  C  15-26  Rammelsborg. 

0-69  3-14  715,  Mn  080  =  99  26  Delesse. 


410.  OELADONTTE.  Terre  verte  de  Verone  de  Lisle,  Oist.,  ii.  502,  1783.  Griinorde  Ilofm., 
Bergm.  J.,  519,  1788.  Green  Earth  pt.;  Green  Earth  of  Verona.  Seladonit  Clock.,  Syn.,  l»a, 
1847.     Celadonite  Fr. 

Earthy  or  in  minute  scales,  forming  nodules  or  filling  cavities  in  cnij> 
ive  rocks.  Yery  soft.  Color  deep  olive-green,  celandine-gi-een,  apple-green 
Fee'  more  or  less  greasy. 


i64r  OXYGEN    COMl'OUNDS. 

Comp.— Analysis  by  Klaproth  (Beitr.,  iv.  239) :  P 

Mt.  Baldo         Si  53         3Fe  28         Sig  2         K  10        "^  6=99. 

Pyr.,  etc. — According  to  Klaproth,  and  also  later,  von  KobelL  not  acted  on  by  n/arl«v-e  a-Jid. 

Obs. — From  cavities  in  amygdaloid  at  Mt.  Baldo  near  Yerona. 

Named  in  allusion  to  the  ordinary  color  of  the  mineral,  celadon-green,  equivalent  in  Frencik  tc 
sea-green  (written  Seladon  in  German),  for  which  term  the  English  substituted  celandme-greenA 
Celadon  is  the  name  of  one  of  the  characters  in  a  French  romance  by  d'Urfe,  entitle*}  AstreeJj 
pubhshed  in  1610.  He  was  a  weak  verdant  lover  of  insipid  tenderness,  and  thence  the  applicE'^ 
tion  to  the  above  variety  of  green.  D'Urfe  borrowed  the  name  from  Ovid ;  it  comes  vriginallj. 
from  (ceXdJojj/,  burning. 


n.  UNISILICATES. 


411.  SERPENTINE.  ^0<piTr,i  pt.  Dioscor.,  v.  161.  Ophites  pt.  Vitruv.,  Plin.  Ophitffi,  Sew 
pen'taria,  Agric,  Foss.,  304,  309,  1546.  Marmor  Serpentinum,  M.  Zeblicium,  Serpenstein  Grer-r 
manice,  Lapis  Serpentinus,  B.  de  Boot,  1636,  pp.  502,  504.  Telgsten  pt.,  OUaris  pt.,  Marmoi) 
Serpentinum,  M.  Zoblizense,  Lapis  Colubrinus,  Wall,  135,  1747.  Serpentine  Fr.  TrL  Wall.,, 
1753.     Serpentin,  Zoblitzer  S.,  Cronst.,  76,  1758. 

Orthorhombic  ?  In  distinct  crystals,  but  only  as  psendomorphs.  Seme-^ 
times  foliated,  folia  rarely  separable  ;  also  delicately  fibrous,  tlie  fibres  often 
easily  separable,  and  either  flexible  or  brittle.  Usually  massive,  fine  gran- 
ular to  impalpable  or  cryptocrystalline ;  also  slaty. 

H.  — 2*5— 4,  rarely  5*5.  G.  =  2'5  — 2*65  ;  some  fibrous  varieties  2-2— 2-3  ; 
retinalite,  2*36  — 2*55.  Lnstre  subresinous  to  greasy,  pearly,  earthy  ;  resin^ 
like,  or  wax-like ;  nsually  feeble.  Color  leek-green,  blackish-green ;  oil 
ftnd  siskin-green  ;  brownish-red,  brownish-yellow  ;  none  bright ;  sometimes 
nearly  white.  On  exposure,  often  becoming  yellowish-gray.  Streak  white,, 
slightly  shining.  Translucent — opaque.  Feel  smooth,  sometimes  greasy. 
Fracture  conchoidal  or  splintery.  Polarization  in  crystals,  none,  or  only) 
irregular  colors,  as  in  amorphous  or  cryptocrystalline  substances ;  usually^ 
apparent  in  laminated  and  fibrous  varieties,  with  the  bisectrix  negative 
and  normal  to  the  plane  of  lamination  or  to  that  of  the  fibrous  structure.  , 

Var. — Many  unsustained  species  have  been  made  out  of  serpentine,  differing  in  structures 
(massive,  slaty,  foliated,  fibrous),  or,  as  supposed,  in  chemical  composition;  and  these  now,  ivi 
part,  stand  as  varieties,  along  with  some  others  based  on  variations  in  texture,  iiardness,  etc.       ! 

A.  Massive.  (1)  Ordinary  massive,  {a)  Precious  or  Noble  Serpentine  (Edler  Serpentin  Germ.' 
is  of  a  rich  oil-green  color,  of  pale  or  dark  shades,  and  translucent  even  when  in  thick  pieces ;  and : 
{!))  Common  Serpentine,  when  of  dark  shades  of  color,  and  subtranslucent.  The  former  has  SI 
hardness  of  2-5—3  ;  the  latter  often  of  4  or  beyond,  owing  to  impurities. 

2.  Resinous.  Retinalite  Thomson  (Min.,  i.  201,  1836)  is  massive  serpentine,  having  honey -yel- 
low to  light  oil-green  colors,  and  waxy  or  resin-like  lustre  and  aspect.  H.  =  3-5  ;  G.  =  2-47— 2*52, 
Grenville,  Hunt,  2-36 — 2*38,  Calumet  Id.,  Hunt.  It  much  resembles  deweylite.  It  affords,  on 
analysis,  3  p.  c.  more  of  water  than  ordinary  serpentine ;  and  it  is  probable  that  the  mineral  is  a 
mixture  of  serpentine  and  deweylite.  Named  from  pcTii'f],  resin,  and  from  specimens  obtained 
at  Gi-enville,  C.  W.  Vorhauserite  Kenngott  (Min.  Forsch.,  1856-57,  71)  is  the  same,  though  brown 
to  greenish-black  in  color.     H.=3-5  ;  G.  =  2-45.     From  the  Fleims  valley,  Tyrol. 

3.  Porcellanovs ;  Porcellophite.    The  "meerschaum"  of  Taberg  &  Sala  is  a  soft  earthy  serpea* 

*  Jameson  has  seladon-green  {from  Werner)  in  his  Treatise  on  the  External  Characters  of  MlDeiR 
ale   1805;  and  celandine-green  in  his  System  of  Mineralogy  i.  4ri6,  1816. 


HYDEOUS    SILICATES,    MARGAKOPUYLLITE   SECTION. 


40i 


ne,  resembling  meeFschaum  in  external  appearance  (Berlin,  Ak.  II.  Stockh.,  1840)  This  variett 
I  sometimes  very  soft  when  first  taken  out.  A  variety  resembling  compact  lithomargo  occuw 
L  Middletown,  Delaware  Co.,  Pa.  (anal.  37).     It  Las  a  smooth,  porcelain-like  fracture-  II  =35 


=  2-48. 
4. 


Boivemte  Dana  (Min.,  265,  1850,  Nephrite  Bowen,  Am.  J.  Soi.,  v.  346,  1822)  is  mapsivc  ol 
;,  ery  fine  granular  texture,  and  much  resembles  nephrite,  and  wus  long  so  caUed.  It  is  annlcv 
.;  reen  or  greenish-white  in  color ;  a.  =  2-594-2-787,  Bowcn  ;  and  it  has  the  unusual  hardness  .v:i 
,;  -6,  which  is  some  evidence  that  this  variety  may  be  a  good  species,  althouKh  i)roved  by  .Smiib 
■  t  Brush  to  be  identical  with  serpentine  in  composition.  From  Smithfield,  R  I 
'•  B.  Lamellar.  ^ 

5.  Antigorite  Schweizer  (Pogg,  xlix.  593,  1840)  is  thin  lamellar  in  structure,  easily  scparaiii- 
ito  translucent  or  subtransparent  folia;  II.  =  2-5;  G.  =  2-622;  color  brownish-green  by  rctlccicd 
ght,  and  leek-green  by  transmitted ;  feel  smooth,  but  not  greasy.  Polariz«?8  Ught,  according  to 
iaidinger.     Named  from  the  locality,  Antigorio  valley.  Piedmont 

6.  WiUiaimiie  Shepard  (Am.  J.  Sci.,  II.  vi.  249,  1848)  is  a  lamellar  impure  serpentine,  of  apple- 
Teen  color,  with  H.=4-5  and  G.  =  2-59— 2-d4,  from  Texas,  Pa.  Does  not  doubly  refract,  DeeoL 
j-raduatcs  into  a  massive  granular  variety. 

C.  TniN  Foliated. 

7.  Marmolite  Nuttall  (Am.  J.  Sci.,  iv.  19,  1822,  but  shown  to  be  a  variety  of  serpentine  by 
Tanuxem,  J.  Acad.  Sci.  Philad.,  iii,  133,  1823)  is  thin  foliated;  the  laminaj  brittle  but  easily 
eparable,  yet  graduating  into  a  variety  in  which  they  are   not  separable  (which  variety  haa 

^' lometimes  been  called  in  the  United  States  keroUte).  G.  =  2-41  ;  lustre  pearly;  colors  green- 
sh-white,  bluishwhite,  to  pale  asparagus-green.  From  Hoboken,  N.  J.  Folia  front  Iloboken 
vithout  polarization,  accordiug  to  Websky  ;  feebly  polarizing,  according  to  Dcscloizeaux. 

8.  Thermophyllite  A.  Nordenskiold  (Beskrifn.  Fin.  Min.,  160,  1855,  Hermann,  J.  pr.  Ch..  lixiiL 
\\?>).  Occurs  in  small  scaly  crystals  aggregated  into  masses,  with  an  amorphous  Bteatito-like 
)ase.  B.B.  crystals  exfohate  like  vermieulite  or  pyrophyUite.  11.  =  2*5;  G.  =  2-61,  Nord. ;  2-56, 
flerm.     Lustre  of  cleavage  surface  pearly ;  color  hght  brown  to  silver-white  and  yellowish-browu. 

tei  Dptically  biaxial;  the  axial  angle  22°  20';  bisectrix  negative,  normal  to  plane  of'cleavage,  Miller. 
From  Hopansuo,  Finland. 

D.  Fibrous. 

9.  ChrysotUe  v.  Kobell  (J.  pr.  Ch.,  ii.  297,  1834,  xxx.  467,  1843;  Schillemder  Asbest ;  Ami- 
]  mthus  pt.)  is  dehcately  fibrous,  the  fibres  usually  flexible  and  easily  separating;  lustre  silky, 

Dr  silky  metaUic;  color  greenish-white,  green,  olive-green,  yellow,  and  brownish;  G.  =  2'2rj. 
Dften  constitutes  seams  in  serpentine.  It  includes  most  of  the  silky  amianVius  of  serpentine 
rocks.     The  original  chrysotile  was  from  Reichen stein. 

10.  Picrolite  llausmann  (Moll's  Efem.,  iv.  401,  1808)  is  columnar,  but  fibres  or  columns  not 
3asily  flexible,  and  often  not  easily  separable,  or  affording  only  a  long  splintery  fracture ;  color 
dark  green  to  mountain-green,  greenish,  gray,  and  brown.  The  original  was  from  Taberg, 
Sweden. 

Metaxite  Breithaupt  (Char.,  113,  326,  1832)  is  picrolite,  consisting  of  separable  but  brittle  columns, 
of  a  greenish-white  color,  and  weak  pearly  lustre  ;  II.  =  2— 2-5  ;  G.  =  2-52.  From  Scbwarzeuborg. 
Passes  into  a  laminated  variety. 

Baltimorite  Thomson  (Phil.  Mag.,  xxii.  191,  1843)  is  picrolite  from  Bare  Hills,  Md.,  of  a  grayish- 
green  color;  silky  lustre,  opaque,  or  subtransluceut,  with  H.  =  2'5— 3. 

E.  Crystallized  Serpentine.     The  observed  crystals  are  all  pseudoraorphs.     The  most  CDn> 
rimon  have  the  form  of  chrysoUte,  and  the  annexed  figure  represents  one 

of  this  kind.  Rose  has  observed  some  crystals  wliich  were  still  partly 
chrysolite.  Delesse  states  that  the  serpentine  of  Oderu  graduates  into 
feldspar,  and  appears  to  have  been  derived  from  the  alteration  of  that 
mineral.  Other  kinds  are  pseudoraorphs  after  pyroxene,  amphibole, 
spinel,  chondrodite,  garnet,  phlogopite,  spheno,  and  chromic  iron. 
Even  the  foliated  and  fibrous  kinds  may  be  partly  pseudomorphous.  If 
niarmolite  or  thermophyllite  is  truly  crystallized  serpentine,  as  seems 
probable,  the  crystallization  of  the  species  is  actually  micaceous,  Uko 
jDlthat  of  chlorite  and  talc. 

F.  Serpexti.ve  PtOCKS.  Serpentine  often  constitutes  rock-masses. 
It  frequently  occurs  mixed  with  more  or  less  of  dolomite,  magnesite,  or 
calcite,  making  a  rock  of  clouded  green,  sometimes  veined  with  white 
or  pale  green,  called  verd-antique,  or  ophiolite.  Ophiolite  is  styled  by 
Hunt  (1)  dolomitic,  (2)  magnesitic,  or  (3)  calciiic,  according  as  the  ser- 
pentine is  mixed  with  dolomite,  magnesite,  or  calcite.  Scr|>eDtine  rock 
is  sometimes  mottled  with  red,  or  has  something  of  the  aspect  of  a  red 
porphyry ;  the  reddish  portions  containing  an  unusual  amount  of  oxyd 
of  iron.     Any  serpentine  rock  cut  into  slabs  and  polished,  is  called  serpmiine  marUt. 
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OXYGEN   COMPOUNDS. 


Comp. — 0.  ratio  for  Mg,  Si,  fi[=3  :  4  :  2,  correspondiug  to  2  Si,  3  Mg,  2  B[=:Silica  44'14,  magv] 
nesia  42*97,  water  12-89.  Formula,  as  commonly  written,  2  Mg  Si+  Mg  H'^.  But  as  chrysolite  ia 
especially  liable  to  the  change  to  serpentine,  and  chrysolite  is  a  unisHicaie,  and  the  change  consists 
in  a  loss  of  some  Mg,  and  the  addition  of  water,  it  is  probable  that  part  of  the  water  takes  the' 
place  of  the  lost  Mg,  so  that  the  mineral  is  essentially  a  hydrated  chrysolite  of  the  formula  (f  Mg-H  i 
i  Hf  Si  +  i  li.  The  relation  in  0.  ratio  to  kaolinite  and  pinite  corresponds  with  this  view  of  tliet 
formula. 

Analyses:  A.  Massive  Serpentine.  1,   Hartwall  (Jahresb.,  \x.  204);  2,  Scheerer  (Pogg.,  IxviiLij 
828);  3.  Hermann  (J.  pr.  Ch.,  xxxii.  499);  4,  Genth  (Am.  J.  Sci,  II.  xxxiii.  ^01);   5,  Kersten  (J.j 
pr.  Ch.,xxxvii.  167);  6,  Hisinger  (Afhandl.,  iv.  341);  V,  LychneU  (Ak.  H.  Stockh ,  1826.  175); 
8,  Jordan,  9,  Marchand  (J.  pr.  Ch.,  xxxii.  499);   10,  Mosander  (Ak.  H.  Stockh.,  1825,  227);   11, 
LychneU  (1.  c);  12,  13,  14,  Schweizer  (J.  pr.  Ch.,  xxxii.  378);  15,  Haughton  (Phil.  Mag.,  IV.  x.  i 
253);   16,  LychneU  (1.  c.) ;   17,  C.  W.  Hultmark  (J.  pr.  Ch.,  Ixxix.  378);   18,  A.  E.  Arppe  (Act.  Soc. 
Fenn.,  vi.,  and  Verh.  Min.  St.  Pet.,  1862,  149);   19,  20,  Haughton  (1.  c.) ;  21,  v.  Merz  (Nat.  Ges. 
Zurich,  1861) ;  22,  Vanuxera  (J.  Ac.  Sci.  Philad.,  iii.  133);  2::,  LychneU  (1.  c.) ;  24-27,  T,  S.  Huntt 
(Rep.  G.  Can.,  1851,  1857,  1863);  28,  29,  C.  T.  Jackson  (Proc.  Best.  Soc.  N.  Hist,  1856);  30, 
Sharpies  (Am.  J.  Sci.,  IL  xlii.  272);  31-33,  T.  S.  Hunt  (1.  c.) ;  34,  E.  A.  Manice  (priv.  coutrib.); 
35,  CEUacher  (Jahrb.  G.  Reichs ,  1857,  358);  36,  Smith  &  Brush  (Am.  J.  Sci.,  IL  xv.  212);  87, 
B.  S.  Burton  (priv.  contrib.). 

B.  Lamellar  Serpentine.  88,  Brush  (Am.  J.  Sci.,  IL  xxiv.  128);  39,  Stockar-Escher  (Kenng. 
Uebers.,  '56-'57,  72) ;  40,  H.  v.  GUm  (Ber.  Ak.  Wien,  xxiv.  287) ;  41,  Ivanof  (Jahresb  ,  xxv.  344) ; 
42,  43,  Schweizer  (I.e.);  44,  v.  Merz  (1.  c.) ;  45,  46,  Smith  &  Brush  (Am.  J.  Sci.,  II.  xv.  212);  47, 
Hermann  (J.  pr.  Ch.,  liii.  31);  48,  Delesse  (Ann.  d.  M.,  IV.  xiv.  78). 

C.  Thin-foUaied  Serj)eniine.  49,  Garrett  (this  Min.,  1850,  692);  50,  LychneU  (1.  c.) ;  51,  Shepard 
(Min.,  i.  292,  1835);  52,  53,  Yanuxem  (J.  Acad.  Sci.  Philad.,  iii.  133);  54,  Hermann  (J.  pr.  Ch., 
xlvi.  230);  65,  Arppe  (Anal,  finska  Min.,  27);  56,  Hermann  (J.  pr.  Ch.,  Ixxiii.  213);  57,  North- 
cote  (Phil.  Mag.,  IV.  xvi.  263,  J.  pr.  Ch.,  Ixxvi.  253). 

D.  Fibrous  or  columnar  varieties.  58,  Stromeyer  (Unters.,  365);  50,  List  (Ann.  Ch.  Pharm., 
Ixxiv.  241);  60,  LychneU  (1.  c.) ;  61,  Rammelsberg  (3d  Suppl.,  107);  62,  Brewer  (this  Min.,  1850. 
692);  63,  v.  KobeU  (J.  pr.  Ch.,  ii,  297);  64,  Brush  (this  Min.,  185-1,  "283);  65,  Reakirt  (Am.  j'. 
Svn.,  II.  xviii.  410)  ;  66,  Delesse  (1.  c.) :  b7,  Hultmark  (J.  pr.  Ch.,  Ixxix.  378);  68,  SchaftgotSch 
(Ro«e,  Reise  Ural,  i.  245);  69,  Gilm  (Ber.  Ak.  Wien,  xxiv.  287);  70,  Schweizer  (1  c.) ;  71,  Kiihn 
(Ann.  Ch.  Pharm.,  lix.  H69);  72,  Plattner  (Prob.  Loth.,  2d  edit.,  211);  73,  Kiihn  (1.  c);  74,  De- 
lesse (These  Anal,  24);  75,  T.  S.  Hunt  (Rep.  G.  Can.,  1866,  205);  76.  Hunt  (ib.,  1863,  472);  77, 
Thomson  (Phil.  Mag.,  xxii.  193);  78,  E.  Schmidt  (J.  pr.  Ch.,  xlv.  14) 

A.  Massive  Serpentine. 


Si 

^1 

Fe 

Mg 

II 

1 

Snarura,  Pseud.-  Chrys. 

42-97 

0-87 

2-28 

41-66 

12-02=^100  HartwaU. 

2 

a                        u 

40-71 

2-39 

2-43 

41-48. 

12-61  =  99-62  Scheerer. 

3 

L.  Auschkul,    " 

40-21 

1-82 

9-13 

35-08' 

13-75=100  Hermann. 

4 

Webster,  N.  C. " 

43-87 

0-31 

7-17 

38-62 

9-55,  Mn  ir.,  Ni  0-27,  Ca  0-02, 
chromic  iron  0-57  =  100-88  Genth. 

5 

Schwarzenberg,  Pseud.- 

Garnet    41-50 

4-10 

40-34 

12-87,  Mn  0-5,  Na  0-42,  Ca,  bit.  tr 
=  99-73  Kersten. 

6 

Pahlun,  precious  S. 

43-07 

0-25 

117 

40-37 

12-45,  Ca  0-50=97-81  Hisinger. 

7. 

((            (( 

41-95 

0-37 

2-22 

40-64 

11-68,  C,  bit.  3-42  =  100-28  Lychn. 

8. 

i(            (( 

40-32 



3-33 

41-76 

13-54=98-95  Jordan. 

9 

u                a 

40-52 

0-21 

3-01 

42-05 

13-85,  bit.  0-3  =  99-94  Marchand. 

10. 

Wermland 

42-34 

0-18 

44-20 

12-38,  C  0-89  =  99-97  Mosander. 

11. 

Sjogrube 

41-58 

ir. 

2-17 

42-41 

11-29,  C,  bit.  3-42  LychneU. 

12. 

Zermatt,  yw.-gn. 

43-66 

0-64 

1-96 

41-12 

13-57  =  100-95  Schweizer. 

13. 

K             (( 

43-60 



2-09 

40-46 

14-73  =  100-88  Schweizer. 

14. 

WaUis  Alps,  hkh.-gn. 

44-22 

0-36 

4-90 

36-41 

13-11  =  100  Schweizer. 

15. 

Zermatt,  pale  gn. 

42-88 



3-80 

40-52 

12-64  =  99-84  Haughton. 

16. 

Sala 

42-16 

2-03 

42-26 

12-33,  C  1-03  LychneU. 

17. 

'.I 

41-02 

1-84 

1-81 

42-21 

12-91,  C  0-48  Hultmark. 

18. 

Lupikko,  Finland 

42-40 

0-30 

3-81 

39-91 

12-79,  K  0-48  =  99-69  Arppe. 

19. 

Galway 

40-12 

tr. 

3-47 

40-04 

13-36,  C  2-00  =  98-99  Haugh'ou 

20. 

Syria 

41-24 

7-41 

36-28 

14-16=99-09  Haughton. 

21. 

Zermatt,  Pindel  Gl.,  wh. 

,gyh.-gn.  42-13 

2-23 

42-90 

13-60=100-86  V.  Merz. 

22. 

Newburyport,  precious 

42 

1 

40 

14-38  =  97-38  Vanuxem. 

23. 

Massachusetts 

43-20 

5-24 

40-09 

11-42  =  99-95  LychnelL 

24. 

Orford,  Can.,  olive-gn. 

40-30 

7-02 

[39-07] 

13  35,  Ni  0-26,  €rir.  =  100  Hum 
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15. 

!6. 

17. 

:8. 

9. 

;o. 
'.1. 
:2. 
;3. 

14. 

:5. 

:6. 

;7. 


Orford,  Can.,  hkh.-gn. 

Ham,  Can.,  (jnh.'W. 

Syracuse,  N.  Y. 

Roxbury 

Lynnfield 

E.  Goshen,  Pa.,  precious 

Grenville,  Betinalite 

Calumet  Id.,  " 
Montville,  " 
Monzoni,  Vorhauseriie 

Smithfield,  Boweniie 
'Middletown,  Porcell. 


Si 

42-90 

43-40 

40-67 

42-60 

37-5 

43-89 

39-34 

40-10 

41-20 

42-52 

41-21 

(=1)  42-29 
(I)  44-08 


XI 


5-13 


^e 
7-47 
3-60 
8-12 
8-30 

2-5 

1-38 

— Fol-80 

-  •'  1-90 

0-80 

1-96 

1-72 


ir. 
0-30 


1-21 
1-17 


Mg 

36-28 

40-00 

32-61 

35-50 

41-0 

40-48 

43-02 

4 1  -05 

43-52 

42-16 

39-24 

42-29 
40-87 


It 

13-14,  Nl  0-15,  ^V 0-26- 100-19  E 

13-00=100  Hunt. 

12-77  =  99-:{0  Hunt 

13-0(1,  Ca  C  0  60=100  Jacksoa. 

150,  Oa  0  4-0=99  Jackson. 

13  4.'5= 99-20  Sharpies. 

15-09  =  9'.)-25  Hunt. 

1500  =  99-55  Hunt. 

15-40  =  100-92  Hunt 

14-22  =  100-86  Manice. 

1616,  Mn  0-30,  CVPACa  CI 

0-96  =  99-59  a-:ilaoher 
12-96,  (''a  0-63  =  99-38  S.  t  B. 
13-70,  Ca  0-37  =  100-49  Burton. 


B.  Slaty  Serpentine. 


Antigorite 

t< 

Kaiser  Yalley,  Tyrol 
Talovsk,  Ural 
Canton  Wallis,  leek-gn. 
Zermatt,  bh.-gn. 

"        pale  ywh.-gn. 
WilUamsite 


Yilla  Rota,  gyh.-gn. 


41-58  2-60  7-22  3680  12-07,  Xi,  Cr  <r.  =  100-87  Bruah. 

40-83  3-20  5-84  3626  12-37  =  98-86  S.-Eschcr. 

42-42  0-65  5-71  38-05  12-91  =  99-74  Gilm. 

40-80  3  02  2-20  40-50  12-«)2,  MnO  20,0aO-42=97-16lT 

44-22  1-10  5-44  37-14  12-43=100  Schweizer. 

43-78  2-24  10-87  28-21  14-6O=99-70  Scliweizer. 

42-45  2-12  42-56  13-70=10083  v.  Merz. 

41-60      ir.  3-24  41-11  12*70,  Ni  0-50  =  9915  S.  A  B. 

42-60      tr.  1-62  41-90  12-70,  Ni  0-40=99-22  S.  i  B. 

(?)  44-50  0-75  1-39  39-71  12-75,  Ni  0  90  =  lOo  Hermann. 

41-34  3-22  5-54  3701  1206=99-77  Delesse. 

C.  Thin-foliated  Serpentine. 


:9.  Hoboken,  Mdrmoliie 

0.  "  " 

1.  Blanford,  " 
;2.  Hoboken,  " 
13.  Bare  HiUs,      " 

4.  Finland 

5.  "        ThermophyUite 

16.  "  " 

17.  "  " 


"Wermland,  PicroUie 
Reichenstein,  " 
Taberg,  " 

Texas,  Pa.,      " 

Reichenstein,  Chrysotile 
N.  Haven,  Ct,        " 
MoutvUle,  N".  J.,     " 
Vosges,  ** 

Sala,  " 

Gornoschit 
Pregratten,  Tyrol 
Zillerthal 
Schwarzenberg,  Metaxite 


42-32 

41-67 

40-00 

40- 

42-69 

40-0 

a)  41-20 
43-12 

(1)41-48 


0-66       1-28  42-23  13-80=  100-29  Garrett 

¥'el-64  41-25  13-80,  (J,  bit  137  =  99-73  L 

Fe2-70  41-40  16-57,  Ca  0-93=100-70  Sbepard. 

¥'e0-90  42-  16-45  =  99-35  Vanuxem. 

"1-16  40-  16  11=99-6  Vanuxem. 

1-8  42-4  15-8  =100  Hermann. 

1-71       1-20  39-58  10-84,  K  3-19,  Xa  0-46  =  99-18  A. 

4-91  J'e  1-99  34-87  13-14,  Na  1-33  =  0936  Hormana 

5-49       1-59  37-42  10-88,  Na2-84=99-70NurtheotA 


D.  Fibrous  or  Columnar  Varieties. 


Reichenstein,  " 

Petite  Nation,  Can. 
Bolton,  Canada 
Bare  Hills,  Baltimorite 
Zoblitz,  Asbestus 


41-66 

44-61 

40-98 

43-79 

44-25 

43-50 

44-05 

42-62 

41-58 

41-03 

43-73 

42-81 

41-69 

43-48 

43  60 

44-48 

42-1 

43-65 

43-70 

40-95 

43-70 


4-05 
2-63 
8-94 
2-05 
3-67 
2-08 
2-53 
0-27 
1-69 
1-25 
6-11 
6-98 
2-07 

2-20 

6-10¥'e2-80 

2-34 


0-73 

4-90 
0-40 

0-38 
0-42 
1-43 
0-81 
0-62 
1  56 


0-4 


1-50 

2-76 


3-0 

1-46 

3-51 

l()-o5 

10-03 


87-16  14-72,Mn  2-25  =  99-84  Stromeyer. 

39-75  12-57  =  99-56  List 

33-44  12-86,  C  1-73  =  98-68  LychnclL 

41-03  12-47=99-34  Rammelsberp. 

34-00  12-32,  Ni  0-69  =  9983  Brewer. 

40-00  13-80  =  99-78  Koboll. 

39-24  13-49=99-31  Brush. 

42-67  14-25=100-19  Roakirt 

42-61  13-70=100  Delesse. 

42-31  13-72,  Mn,  C  /r.  =  99-74  Uultm. 

37-72  1 1  -rt3  =  1 00  Schaflgotsch. 

38-7]  12  54  =  100-04  Gilm. 

40-33  12-82=98-47  Schweizer. 

41-00  12-95  =  99-63  Kuhn. 

34-24  12-67=99-41  Plattnor. 

40-60  12  35  =  99-77  Kuhn. 

41-9  1306=100  Delesse. 

41-57  13-48=100-16  Hunt 

40-68  12-45=100.34  Hunt 

34-74  12-60  =  99-80  Thomjro- 

"9-96  12-27,  Na  1 -98  =  10;  'v   Schniidi 
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In  anal.  3,  G.  =  2'5l ;  12,  G.=2-546-2-553  ;  13,  G.  =  2'54l ;  24,  G.=2-59'7 ;  26,  G.  =  2-546    40 
G-.  =  2-593;  41,   G.  =  2-55;  44,   H.=r3-5;  48,   G.  =  2-644;  64,  G.  =  2-49;  76,   G.  =  2-607.     No.  341 
accompanies  the  chrysotile  of  No.  65, 

On  composition  of  serpentine   rocks,   and  of  the   carbonate  mixed  with  serpentine  in  verd- 
antique  marble,  see  Jackson  in  Proc.  N.  H.  S.  Bost.,  1856,  and  Am,  J.  Sci.,  II.  xxiii,  123  ;   T.  S.^. 
Hunt,  Am.  J.  Sci.,  TI.  xxvi.  234,  and  Logan's  Rep.,  1863,  p.  609 ;  also  ITaughion,  Phil.  Mag.,  IV.  x.  . 
253,  where  he  gives  the  composition  of  the  red  base  of  a  "  serpentine  porphyry,"  so  called  ' 
because  of  its  aspect;  C.  Schmidt,  Ann,  Ch.  Pharm.,  cii.  190,  on  the  rock  near  the  Tuscan  boric 
acid  fumaroles. 

An  impure  serpentine  from  Aker,  Sudermannland,  transparent  and  yellowish,  afforded  Lych- 
nell  (Ak.  H.  Stockh.,  1826)  Si  35-28,  ^1  13-73,  Fe  1-79,  Mg  35-35,  H  7'33,  C  and  bitumen  6-28= 
99-76,     Berzelius  referred  it  to  pyrosclerite. 

Von  Hauer  analyzed  a  mineral  from  near  Baltimore,  which  he  calls  baliimorite,  that  afforded 
him  (Jahrb.  G.  Reichs.,  1853)  Si  27-15,  ^1  18*54,  Oa  15-08,  Mg  26-00,  H  13*23  =  100,  G.  J.  Brush 
found  in  the  metaxite  of  Schwarzenberg  (priv.  contrib.)  only  0*78  p,  c.  of  3^1,  with  45-03  Si,  and 
2-98  Fe. 

Nuttall  gave  the  following  incorrect  analysis  of  the  marmolite  of  Hoboken  in  connection  with 
his  first  description  of  the  mineral  (Am.  J.  Sci.,  iv.  21,  1822):  Si  36-0,  Mg  46*0,  Oa  2*0,  Fe  and 
€r  0-5,  H  15-0. 

Stromeyer  found  of  oxyd  of  nickel  0*32  to  0*45  p.  c.  in  the  serpentine  of  Roraas  ;  0'30  in  that 
of  Sundal;  and  0*22  in  that  of  Saxony.  LynchneU  obtained  2*24  p.  c.  from  one  serpentine. 
Hunt  has  detected  it  in  the  serpentine  of  the  Green  Mountains  generally,  that  of  Roxbury,  Vt,,  of 
New  Haven,  Ct,  of  Hoboken,  N.  J.,  of  Cornwall,  Eng.,  of  Banffshire,  Scotl.,  of  the  Vosges,  Fr. ; 
but  none  in  the  ophiolites  of  the  Azoic  (Laurentian)  rocks  of  Canada,  or  the  serpentine  of 
Easton,  Pa.,  or  of  the  wax-yellow  variety  of  Montville,  N.  J.,  or  an  oiive-green  from  Phillips- 
town,  N.  Y.,  or  a  yellowish-green  from  Newburyport,  Mass.,  having  G.  =  2-551,  See  also  anal. 
4,  45-47,  62. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  on  the  edges  with  difficulty.  P.  =  6. 
Gives  usually  an  iron  reaction.  Decomposed  by  muriatic  and  sulphuric  acids.  Chrysotile  leaves 
the  silica  in  fine  fibres. 

Obs. — Serpentine  often  constitutes  mountain  masses.  It  is  a  metamorphic  rock,  it  resulting 
from  the  alteration  of  other  rocks,  and  mostly  of  those  of  sedimentary  origin ;  and  is  of  various 
periods  in  origin,  from  the  Azoic  age  upward. 

Crystals  of  serpentine  (pseudomorphous)  occur  in  the  Fassa  valley,  Tyrol ;  near  Miask  at  Lake 
Auschkul,  Barsovka,  Katharinenburg,  and  elsewhere  ;  in  Norway,  at  Snarum ;  etc.  Fine  precious 
serpentines  come  from  Fahlun  and  Gulsjo  in  Sweden,  the  Isle  of  Man,  the  neighborhood  of  Port- 
soy m  Aberdeenshine,  in  Cornwall,  Corsica,  Siberia,  Saxony,  etc.  The  names  of  many  localities 
are  given  above. 

In  N.  America,  in  Maine,  at  Deer  Isle,  precious  serpentine  of  a  hght  green  color.  In 
Vermont,  at  New  Fane,  Cavendish,  Jay,  Roxbury,  Troy,  Westfield.  In  Mass.,  fine  at  Newbury- 
port ;  at  Blanford  with  schiller  spar,  and  the  marmolite  variety ;  also  at  Westfield,  Middlefield, 
Lynnfield,  Newburyport,  and  elsewhere.  In  E.  Island,  at  Newport ;  the  bowenite  at  Smithfield. 
In  Conn.,  near  New  Haven  and  Milford,  at  the  verd-antique  quarries.  In  K  York,  at  PhiEipstowu 
in  the  Highlands ;  at  Port  Henry,  Essex  Co, ;  at  Antwerp,  Jefferson  Co.,  in  crystals ;  at  Syracuse, 
east  of  Major  Burnet's,  interesting  varieties;  in  Gouverneur,  St.  Lawrence  Co,,  in  crystals,  and 
also  in  Rossie,  two  miles  north  of  Somerville ;  at  Johnsburg  iu  Warren  Co. ;  Davenport's  Neck, 
Westchester  Co.,  affording  fine  cabinet  specimens ;  in  Cornwall,  Monroe,  and  Warwick,  Orange 
Co.,  sometimes  in  large  crystals  at  Warwick ;  and  from  Richmond  to  New  Brighton,  Richmond 
Co.  In  N.  Jersey,  at  Hoboken,  with  brucite,  magnesite,  etc.,  and  the  marmolite  variety ;  also  at  | 
Frankfort  and  Bryan  ;  at  Montville,  Morris  Co,,  silky  fibrous  (chrysotile)  and  retinalite,  with  com-  \ 
mon  serpentine.  In  Penn.,  massive,  fibrous,  and  foliated,  of  various  colors,  purple,  brown,  green,  | 
and  gray,  at  Texas,  Lancaster  Co. ;  also  at  Nottingham  and  West  Goshen,  Chester  Co. ;  at  West- 
chester, Chester  Co.,  the  vnlliamsite;  at  Mineral  Hill,  Newtown,  Marple,  and  Middletown,  Dela- 
ware Co. ;  a  variety  looking  like  meerschaum  or  lithomarge  at  Middletown  ;  at  Easton,  pseudo- 
morphous after  pyroxene  and  amphibole.  In  Maryland,  at  Bare  Hills  ;  at  Cooptown,  Harford  Co., 
with  diaUage ;  also  in  the  north  part  of  Cecil  Co.  In  Canada,  at  Orford,  Ham,  Bolton,  etc.  In 
N.  Brunswick,  at  Crow's  Nest  in  Portland, 

Serpentine  admits  of  a  high  polish,  and  may  be  turned  in  a  lathe,  and  is  sometimes  employed  . 
as  a  material  for  ornaments,  vases,  boxes,  etc.     At  Zoblitz  in  Saxony,  Bayreuth,  and  in  Frauconia,  1 
several  hundred  persons  are  employed  in  this  manufacture.     Verd-antique  marble  is  clouded  with  . 
green  of  various  shades,  and  is  a  beautiful  material  for  table  and  ornamental  indoor  work.  ^  Ex- 
posed to  the  weather  it  wears  uneven,  owing  to  its  unequal  harduess,  and  soon  loses  its  polished 
surface. 

The  names  Serpentine,  Ophite,  Lapis  coluhrinus,  aUude  to  the  green  serpent-like  cloudmgs  of  the  ] 
serpentine  marble.     Betinalite  is  from  fieTivf],  resin;  Picroliie,  from  Trt^pof,  hitter,  in  allusion  to  the 
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magnesia  (or  Bittererde)  present ;  Thermophyllite,  from  fl/o/^r?,  heal,  and  ^u»oi.,  leaf,  on  account 
of  the  exfoliation  when  heated;  Chrysotile,  from  xf""^'^^',  golden,  and  riUi,  fibrous ;  Metaxite,  fron 
fxtru^a,  5^7^•;  Marmolife,  from  ixapiiai^w,  I  shine,  "in  allusion  to  its  pearly  aud  Boaiewlxat  m'cUilli« 
kstre  "  (NuttaU).  ^ 

Artif. — Formed  by  A.  GTages  in  a  transparent  amorphous  mass,  by  placing  a  solution  of  gelat- 
inous silicate  of  magnesia  in  a  dilute  solution  of  potash.  It  is  deposited  after  some  months'  stand- 
ing.     (Rep.  Brit.  Assoc,  1863,  203.) 

412.  Bastite,  or  Schiller  Spar.  (Talkart  v.  Trehra,  Erfahr.  Inn.  Gebirge.  97.  1785.  Schil* 
lerspath  (fr.  Baste)  Heyer,  Crell's  Ann.,  1786,  i.  335,  ii.  147.  Schillerstciu  Wei-n.,  I80<t,  Ludw.,  50, 
1803.  Diallage  pt.  H.,  Tr.,  1801.  Metalloidal  diallage  pt.  Bastit  //aid.,  Handb.,  .'.2:{,  1845.) 
Bastite  is  an  impure  foliated  serpentiue,  occurring  imbedded  in  serpentine  rock,  and  is  supposed 
to  be  a  result  of  the  alteration  of  a  foHated  mineral  of  the  Pyroxene  group,  as  long  since  announced 
by  G.  Rose.  That  of  Baste,  the  original  locality,  was  derived,  according  to  Streng.  from  the 
enstatite  (protobastite)  of  the  region  (see  Enstatite,  p.  208).  It  has  H.  =  3-5— 4;  G.  =  2-5  — 2-76; 
lustre  metallic  pearly,  bronze-like  (to  which  the  German  name  sdiiller  alludes),  to  vitreous,  and 
color  leek-green  to  olive-  and  pistachio-green,  and  pinchbeck-brown.  Besides  the  direction  of 
perfect  cleavage,  there  are  two  inclined  to  one  another  about  87"  (Naumann),  which  is  the  cleav- 
age of  enstatite  and  hypersthene.  According  to  Descloizeaux,  it  is  probably  orthorhombic,  and 
has  a  negative  bisectrix,  which  is  normal  to  the  plane  of  cleavage,  and  gives  for  the  axial  diver- 
gence 60''  to  70°.  A  kind  from  Todtmoos  in  the  Schwarzwald  is  thin  foliated  eleavable,  and  had  a 
dark  green  color,  but  is  metallic  pearly  on  the  cleavage-face;  H.  =  3'4;  G.  =  2*55;  and  showi 
under  the  microscope  in  polarized  light  that  it  is  not  homogeneous. 

Analyses:  1,  2,  Kohler  (Pogg.,  xi.  192);  3,  W.  Hetzer  (C.  E.  Weiss,  Pogg.,  ciix.  446) : 


Si       Xl 

<er 

Fe 

Mn      Mg       Ca 

K,  Na    It 

1. 

2. 
3. 

Baste,  cryst        43-90     1*50 

"      massive    42-36     2-17 

Todtmoos       (i)  43-77     6-10 

2-37 

10-78 
13-27'' 
7-U 

0-55     2600     2-70 
0-85     28-yO     (»-63 
3U-92     1-17 

0-47     12-42  =  100  69. 

1207  =  100-25. 

2-7  9»>     8-51  =  100-40. 

*  With  some  Cr''  0^- 

^l-6TCO'plusll2o 

rg.  subst. 

In  the  closed  tube  it  affords  ammoniacal  water.  B.B.  becomes  brown  and  is  slightly  rounded  on 
the  thin  edges.  With  borax  reactions  of  iron.  Imperfectly  decomposed  by  muriatic  acid,  com- 
pletely so  by  sulphuric.  A  mineral  resembling  schiller  spar  occurs  in  serpentine  in  Middletown, 
Delaware  Co.,  Pa. 

P/t(K6/me  (Phiistin  Brelth.,  Char.,  29.  180,  1823,  115,  1832)  resembles  somewhat  schdler  spar. 
and,  according  to  Breithaupt,  is  altered  bronzite.  It  is  foliated,  but  the  cleavage  is  uot  very  easy ; 
H.  =  l  — 1^;  G.  =  2-8-25;  lustre  pearly ;  color  yellowish-gray;  feel  greasy,  talc-like.  It  is  from 
Kupferberg  in  the  Fichtelgebirge,  and  occurs  distributed  tlirough  serpentiue.  It  has  not  been 
analyzed. 

413.  DEWEYLITE.     Emmons,  Man.  Min.  and  GeoL,  1826.    Gymnite  Thomson,  Phil.  Mag^ 

xxii.  191,  1843. 

Amorphous,  and  having  some  resemblance  to  gum  arable,  or  a  brownish 

or  yellow  resin.  ,  ^     ^  ..    t.        Tr-n 

H  =2-3-5  G.=2-246,  Middlefield,  Shepard  ;  2-19-2-31,  Bare  Ildl^ 
Tyson;  2-216,  ib.,  Thomson;  1-D36-2-155,  Tyrol,  (Ellacher  Lustre 
greasy.  Color  whitish,  yellowish,  wine-yellow,  greenish,  reddisli.  Irans- 
lucent.     Brittle,  and  often  much  cracked. 

Comp.-O.  ratio  for  fi,  %  fl=2  :  3  :  3.     Formula  (iMg+tH) '^i  +  il*=Silica  40 -2,  magnesia 

''Indyts't'rhlpard  (Am.  J.  Sci.,  xviii.  31,  1830,  analysis  i-F-r^^<^) '  2,  B-sh  (this  Mio^ 
2?6,  1854),  3/ Thomson  (Phil.  Mag.,  1843,  191);  4,  (El  achor  f^  &•  m.  f;-)'  *•  7,.^.^.%' 
(Mrmch.  gel  inz.,  1851,  xxxiii.  1);  6,  Widtermann  ^Jahrb.  G.  Reichs.,  iv.  525,  186S),  7. 
Ilaushofer  (J.  pr.  Ch.,  xcix.  240): 

Si         Mg        ^         ^e 

1.  Middlefield                 40          40          20          —  =J,^?  ^^X'^^p,,,^ 
2    Texas,  Pa.  43-15     35-95     20-25      ,  AWr.  =  99-35  Bruih. 


3. 

Bare  Hills,  Md.         40-16 

36-00 

21-60 

4. 

Tyrol,  Fleims  VaL    40-40 

85-85 

22-60 

6. 

"          "        "       41-50 

38-30 

20-50 

6. 

"           "         "  (1)  40-82 

3606 

21-72 

•7. 

Passau                      45*5 

34-5 

20-0 
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Si         ftg        fl        3Pe 

1-16,  Ca  0-80,  3tl  ;r.=99-'72  Thomson. 
0-38,  apatite  0-78=100  GEllacher. 

=100-30  KobeU. 

0-42,  C  0-69=99-61  Widtermann. 
=100*  Haushofer, 

*  After  separation  of  478  Cu 0  C 0^  0-86  Fe' 0^ 

G.  of  anal.  6=2-136;  of  anal.  7,  2-107. 

Pyr.,  etc. — In  the  closed  tube  gives  off  nnich  water.  B.B.  becomes  opaque,  and  fuses  on  the 
edges.     Decomposed  by  hydrochloric  acid. 

Obs. — Occurs  with  serpentine  at  the  localities  above  mentioned. 

Named  after  Prof.  Chester  Dewey.  The  gymnite  of  Thomson,  named  from  yvjjvos,  naked,  in 
allusion  to  the  locality  at  Bare  Hills,  Md.,  is  the  same  species. 

Thomson  found  in  another  mineral  from  the  United  States,  labelled  Deweylite  (G.=2-0964),  Si 
50-70,  Mg  23-65,  ll  20-60,  ^1  3-55,  Fe  1-70  (Am.  J.  ScL,  xxxi.  173);  and  in  another  allied  min- 
eral. Si  41-42,  Mg  23-53,  Na  6-25,  H  19-86,  ^1  4-47,  €e  3-57,  Fe  tr. 

Artif. — Formed  by  A.  Gages  by  the  method  mentioned  under  Serpentine  (p.  465). 

414.  OEROLITE.   Kerohth  BreitJiaupt,  Char.,  145,  254,  1823.   Cerolith  Glock,  1831.   Kerolite. 

Massive,  reniform,  compact  or  lamellar. 

H.=2— 2*5.  G.=2'3— 24.  Lustre  vitreous  or  resinous.  Color  greenish 
or  yellowish-white,  yellow,  reddish.  Streak  uncolored.  Transparent — trans- 
lucent.  Feel  greasy.   Fracture  conchoidal.   Does  not  adhere  to  the  tongue. 

Comp. — 0.  ratio  for  R,  Si,  fl=l  :  2  :  1-|-;  formula,  if  two-thirds  of  the  water  is  basic,  (i  H-h 
■^Mg)  Si+iaq;  making  it  thus  a  unisilicate  like  deweylite,  which  species  cerolite  closely  reseni- 
bles  in  physical  characters.  It  differs  in  composition  from  aphrodite,  however,  only  in  containing 
half  more  water.    Analyses  :  1,  2,  Kiihn  (Ann.  Ch.  Pharm.,  lis.  368) : 

Si        Mg        iL 

1.  Saesia    47-34     29-84     21 04=98*22  Kiihn. 

2.  "         46-96     31-26     21-22=99-44  Kuhn. 

Maak  obtained  (Schw.  J.,  Iv.  1829)  for  the  same  mineral  Si  37-95,  3cl  12-18,  Mg  18-02,  fi  31-OC 
=99-15.  But  Kiihn  status  that  he  and  his  laboratory  pupils  found  no  alumina,  and  that  Maak'a 
analysis  must  be  incorract.  Kiihn  dried  his  mineral  at  100°  C.  before  the  analysis,  and  hence  the 
less  water. 

Pyr.,  etc. — B.B.  blackens,  but  does  not  fuse. 

Obs. — From  Frankenstein  in  Silesia,  associated  with  serpentine,  and  also,  according  to  Kiihn, 
brucite.    Breithaupt  unites  deweylite  to  cerolite. 

_  MeUing  obtained  for  a  mineral  from  Zoblitz,  similar  to  the  above,  Si  47-13,  Mg  36-13,  fl  11*50, 
ail  2-57,  Fe  2-92=100-25  (Ramm.,  1st  Suppl.,  79).  Hermann  obtained  for  an  apple-green  variety 
from  Lake  Itkul  (Bull.  Soc.  Nat.  Mosc,  xxxviii.  481),  gi  47*06,  Ni  2-80,  Mg  31-81,  H  18-33  =  100. 
G.  =  2-27. 

The  name  Cerolite  is  from  Krip6?,  wax,  and  \i6as, 

415.  HYDROPHITE.     Svanlerg,  Ak.  H.  Stockh.,  1839,  Pogg.,  11  525.    Jenkinsite  Shepard, 

Am.  J.  ScL,  II.  xiii.  392,  1852.     Eisengymnit. 

Massive  ;  sometimes  in  fibrous  crusts. 

H.=2-5— 3-5.  G.=2'65,  hydrophite;  24— 2-6,  jenkinsite.  Lustre 
feeble,  subvitreous.  Color  mountain-green  to  blackish-green.  Streak 
paler.     Translucent  to  opaque. 

Oomp. — Same  as  for  deweylite,  except  a  replacement  of  part  of  the  magnesia  by  protoxyd  of 
iron.    Analyses  ;  1,  L.  Svanberg  (1.  c);  2,  3,  Smith  &  Brush  (Am.  J.  ScL,  11.  xvL  369) ; 


Si 

*1 

If^e        Mn 

Mg 

1. 

Hydrophite 

36-19 

2-90 

22-73     1-G6 

21  08 

2. 

Jenkinsite 

38-97 

0-53 

19-30     4-36 

22-87 

8. 

(t 

37-42 

0-98 

20-60     405 

22-75 
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16-08,  V  0-115=100-755  Svanberg. 
13-36  =  99-39  S.  &  B. 
13-48  =  99-28  S.  &  13. 

Smith  &  Brush  find  in  jenkinsite  the  oxygen  ratio  for  the  protoxyds,  silica,  and  water,  3  : 4  :  2J^, 
and  they  mention  the  nearness  to  both  hydrophite  and  serpentine.  Webaky  regards  hydrophit* 
as  impure  ir.daxiie  (ZS.  G.  Ges.,  x.  284). 

Pyr.,  etc.— Tn  the  closed  tube  gives  off  water.  B.B.  blackens,  and  fuses  at  about  3  to  a  black 
magnetic  globule.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  Decomposed  by 
acids. 

Obs.— Hydrophite  occurs  at  Taberg  in  Smaland ;  and  jenkinsite  at  O'Neil's  mine  in  Orange 
Co.,  N".  Y.,  as  a  fibrous  incrustation  on  magnetite. 

Named  Hydrophite  in  allusion  to  the  water  present;  and  Jenkinsite  after  J.  Jenkins  of 
Monroe. 

41 5 A.  Dermatin  Breithaupt^  Char.,  104,  1832.    Mascive,  reniform,  or  ir:  crusts  on  serpentine, 
of  a  resinous  lustre  and  green  color.     Feel  greasy ;  odor,  when  moistened,  argiUaceous. 
Composition,  according  to  Ficinus  (Min.  Ges.  zu  Dresden,  ii.  215) : 


Si 

^1 

Fe 

Mn 

Mg 

Ca 

Na 

fl,C 

1.  35-80 

0-42 

11-33 

2-25 

23-70 

0-83 

0-50 

26-20=100-03. 

2.  40-17 

0-83 

14-00 

1-17 

19-33 

0-83 

1-33 

22-00,  S  0-43  =  100-09. 

Formula  (Mg,  Fe)'  Si^+6  fi  ?,  but  probably  a  mixture.     B.B.  blackens  and  cracks. 
From  Waldheim  in  Saxony.     The  name  is  from  6i()nn^  skin,  alluding  to  its  occurrence  as  ai; 
incrustation. 

416.  GENTHITE.    Nickel-Gymnite  Genth,  KelL  &  Tiedm.  Monatsb.,  iil  487,  1851.    Genthita 

Dana,  Am.  J.  Sci.,  II.  xliv.  256,  1867. 

Amorphous,  with  a  delicately  hemispherical  or  stalactitic  surface,  incrust- 
mg. 

II.  =  3— 4;  sometimes  (as  at  Michipicoten)  so  soft  as  to  be  polished 
under  the  nail,  and  fall  to  pieces  in  water.  G.=2*409.  Lustre  resinous. 
Color  pale  apple-green,  or  yellowish.  Streak  greenish-white.  Opaque  to 
translucent. 

Comp.— 0.  ratio  for  R,  Si,  fl=2  :  3  :  3.  or  the  same  as  for  deweylite ;  formula  (J  (Xi,  Mg)  + J 
tlf  Si  +  1  H,  being  a  nickel-gymnite.  Analyses:  1,  Genth  (1.  c);  2,  T.  S.  Hunt  (Rep.  G.  Can., 
1863,  607): 

Si  Ni  Fe  Mg  Oa  It 

1.  Texas,  Pa.  35-36         3064        0-24         14-60        0-26        19-09  =  100-19  Genth. 

2.  Michipicoten  Id.       3360        30*40         2-25  3-55        4-09         17-10,  Al  8-40=99-39  Hunt. 

After  drying  at  a  temperature  above  100°  C,  Hunt  obtained  Q.  c.)  5i  35-80.  Ni  32-20,  it  12-20. 

Pyr.,  etc.— In  the  closed  tube  blackens  and  gives  oft"  water.  B.B.  infusible.  With  borax  in 
O.F.  gives  a  violet  bead,  becoming  gray  in  R.F.  (nickel).  Decomposed  by  muriatic  acid  without 
gelatinizing. 

Obs.— From  Texas,  Lancaster  Co.,  Pa.,  in  thin  crusts  on  chromic  iron ;  and  from  Webster, 
Jackson  Co.,  N.  C,  with  chromic  iron  in  serpentine,  as  an  amorphous,  reniform,  apple-green 
incrustation  ;  on  Michipicoten  Id.,  Lake  Superior,  of  a  greenish-yellow  to  apple-grecu  color.  Also 
reported  from  near  Malaga,  Spain,  with  chromite  and  talcose  schist;  and  by  Wiser,  froui  Saasthal 
in  the  Upper  Valais. 

Rottis-ite  Breith.  (B.  H.  Ztg.,  xviii.  1,  1859)  may  be  essentially  the  above.  It  occurs  with  phos- 
phate of  nickel  at  Rottis  in  Voigtland,  in  amorphous  masses  and  reuitbrm  incrustations,  apple- 


than  they  foot  up ;  and  there  is  here  an  unexplained  error.    The  mineral,  as  Brush  has  obscrvod, 
is  probably  nickel-gymnite. 
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417.  SAPONITE.  Terra  porcellanea  particulis  impalpabilibus  mollis,  pi,  Brianzoner  Krita  pt 
Smectis,  JSVz^eZs/^  Walklera,  a  hwit  (Landsend  i  Cornwall),  Cronst,  75,  1158.  Seifenstein  (fr 
Cornwall)  Klapr.,  Schrift.  nat.  Ges.  Berlin,  vii.  163,  nST,  Beitr.,  li.  180,  v.  22.  Steatite  of 
CornwaU  Kirw.,  Min.,  i.  152,  1794.  Soapstone  pt.  Pierre  a  Savon  H.  Saponit  Svanherg,  Ak, 
H.  Stockh.,  1840,  153.  Piotine  Svanherg,  Pogg.,  liv.  267,  1841,  Ivii.  165.  Thalite  Owen,  J.  Ac 
Philad.,  II.  ii.  179,  1852. 

Massive.     In  nodules,  or  filling  cavities. 

Soft,  like  butter  or  cheese,  but  brittle  on  drjdng.     G.= 2*266.     Lustre 
greasy.     Color  white,  yellowish,  grayish-green,  bluish,  reddish.     Does  notii 
adhere  to  the  tongue. 

Oomp. — A  hydrous  silicate  of  magnesia  and  alumina;  but  analyses  give,  naturally,  no  uniform ) 
results  for  such  an  amorphous  material.  Supposing  the  alumina  present  as  kaolinite,  the  rest, , 
according  to  most  of  the  analyses,  is  a  siUcate  aUied  to  aphrodite,  as  if  the  mineral  were  a  mixture  J 
of  the  two.  Analyses  :  1,  Klaproth  (1.  c.) ;  2,  Svanberg  (1.  c.) ;  3,  Haughton  (Phil.  Mag..  IV.  x.  \ 
253);  4,  Svanberg  (1.  c.) ;  5,  6,  Smith  &  Brush  (Am.  J.  Sci.,  II.  xvi.  368) ;  7,  8,  Reakirt  and  Keyset^ 
(Am.  J.  Sci.,  II.  xvii.  130): 

Na       K         il 

0-75     18-00=98-75  Klaproth. 

11-0=  100-2  Svanberg. 

18-92  Haughton. 

10-50=:100-]  5  Svanberg. 

0-45  20-66:^ 98-84  Smith  &  Brush. 

0-81  15-66=99-22  Smith  &  Brush. 

undet.        19-96  Reakirt. 


Si 

XI 

^e 

Mg 

Ca 

1. 

Cornwall     45-00 

9-25 

1-00 

24-75 

2. 

"             46-8 

8-0 

0-4 

33-3 

0-7 

3. 

"       (1)  42-28 

7-21 

29-70 



4. 

Piotine         50-89 

9-40 

2-06 

26-52 

0-78 

5. 

Thalite        45-60 

4-87 

2-09 

24-10 

1-07 

6. 
8. 


48-89     7-23     2-46     24-17      

44-07     4-72     1-70     21-49     3-75 


44-66  7-79  26-60*   0*16     0-12     undet.  Key ser, 

*  Contains  some  lime. 


The  oxygen  ratio  for  R,  ^,  Si,  H,  in  1,  is  about  2  :  1  :  5  :  3^ ;  in  2,  3^  :  1  :  6;^ :  2^ ;  in  3,  3f :  :| 
I  :  7  :  5i ;  in  4,  2  ;  1  :  5^  :  2 ;  in  5,  3^  :  1  :  8^  :  6^ ;  in  6,  2^  :  1  :  6^ :  3^;  in  7,  5  :  1  :  llf  :  9. 

Pyr.,  etc. — B.B.  gives  out  water  and  blackens  ;  thin  splinters  fuse  with  diflQculty  on  the  edges.. 
Decomposed  by  sulphuric  acid. 

Obs.— Occurs  at  Lizard's  Point,  Cornwall,  in  veins  in  serpentine ;  in  the  geodes  of  datohte  at , 
Roaring  Brook,  near  New  Haven,  Ct. ;  in  the  trap  of  the  north  shore  of  Lake  Superior,  between  i 
Pigeon  Point  and  Pond  du  Lac,  in  amygdaloid  (thalite  of  Owen) ;  at  Svardsjo  in  Dalarne  (piotint  \ 
and  saponite). 

Saponite  is  from  sapo,  soap;  and  piotine  from  morrjg,  fat. 

Another  similar  mineral,  associated  with  chalilite  of  Thomson  in  amygdaloid  at  Antrim,  Ireland, 
afforded  von  Hauer  (Kenngott's  Min.  Not,  No.  11)  gi  44-11,  Al  10-90,  Fe  1-05,  Mg  .13-01,  Ca 
6-74,  Mn  and  K  tr.,  ign.  24-07  =  99-88;  oxygen  ratio  nearly  4i  :  3  :  13|  :  12 ;  or  for  R  +  S  and 
Si,  1  :  1-8.    It  has  H.  =  2,  and  is  fragile;  lustre  waxy;  color  isabella-yellow,  or  brownish.   Softens,^ 
or  slacks  in  water.     Soluble  in  muriatic  acid,  affording  pulverulent  silica.  ', 


418.  PHOLERITE.     Pholerite  Guillemin,  Ann.  d.  M.,  xi.  489,  1825.    Pholerite  pt.  of  many 
authors.     Pholerite,  Pelitische  Felsittuffe  von  Chemnitz,  A.  Knop.,  Jahrb.  Min.,  1859,  540. 

Orthorhombic.  In  rhombic  and  hexagonal  scales,  like  those  of  kaolinite. 
Occurs  clay-like  and  compact  massive,  consisting  of  an  aggregation  of 
scales. 

11.= 1—2*5.  G.=:2'35 — 2*57.  Lustre  of  scales  pearly.  Color  white, 
grayish-white,  greenish-white,  yellowish,  reddish-brown,  violet.  Doubly 
refracting,  Knop. 

Oomp.— 0.  ratio  for  B, Si,fi=3  :  3  :  2;  XP§i*  +  4fl=Silica  19-3,  alumina  45*0,  water  15-7= 
100.  Analyses :  1,  2,  Guillemin  (1.  c.) ;  3,  A.  Knop  (Jahrb.  Min.,  1859,  540);  4,  J.  L.  Smith  (Am 
J.  Sci.,  II.  xi.  58) ;  5,  Mallet  (Shep.  Mia,,  1857,  Suppl.  to  Append.,  p.  iv.): 
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Ik 


1.  Fins 

2.  " 

8.  Chemnitz 
4.  Schemnitz 


5.  Jacksonville,  Ala. 


Si 

42-93 

41-65 
39-34 
42-45 
4219 


J?c 


^1 

42-07     

43-35     

45-90 

42-81     

41-30      0-82 


Mt 


Ca 


1-09 


n 

15-00=100  Guillemin. 
ir>-Oiir=lOO  iJuillemin. 
14-70=  lUo  Knop. 
12-92  =  yHl8  Smith. 
14-2u  =  9'J-60  Mallot 


Pyr.,  etc. — Yields  water.  B.B.  infusible.  Gives  a  blue  color  with  cobalt  solution.  Insoluble  in  acida 

Obs. — The  pholerite  of  Guillemin  was  from  nodules  of  iron  ore  in  the  coal  mines  of  Fins,  Dept 
if  Allier,  France.  The  Chemnitz  mineral  is  from  Niederrabenstein  (and  also  at  Zeisigwald,  etc.), 
vhere  it  constitutes  a  rock  called  by  Naumann  pelUische  fdstWiffe  in  the  Lower  Coal  formation ; 
t  is  various  in  color,  but  is  shown  to  consist  of  crystalline,  colorless,  doubly  refracting  scalea 
Phe  Schemnitz  is  the  gangue  of  diaspore,  and  it  may  be  kaolinite  impure  with  diasporo.  The  Jack, 
onville  is  a  kaolin,  and  may  be  kaolinite ;  the  analysis  afforded  4-86  of  free  silica,  and  0-90  of 
mdecoraposed  material  wliich  above  is  excluded. 

The  analyses  of  kaolinite  have  been  referred  to  pholerite  under  the  idea  that  Guillomin's  analy- 
is  was  incorrect.  But  the  analysis  by  Knop  appears  to  show  that  there  is  a  speciea  witli  the 
)holerite  composition,  but  not  differing  from  kaolinite  in  its  physical  or  crystallographic  characters. 

Named  from  (/>uAij,  a  scale. 

41SA.  Teratolite  Glocker  (Grundr.,  544,  1839  ;  Terra  miraculosa  Saxoniae  C.  Richf/'r,  1732  ;  Sax- 
mische  "Wundererde  of  old  Germ,  authors ;  Eiseusteinmark  Breith.,  Char.,  147,  18'2;'>.  301,  18:V2). 
i.  Knop  holds  (Jahrb.  Min.,  1859,  54t5)  that  the  teratolite  is  an  impure  lithomarge-like  pholerite, 
ilosely  related  to  the  mineral  from  Chemnitz.  It  is  described  as  having  H.  =  2 — 2^,  and  G.  =  2-49 
—2-5;  color  varied  with  lavender  and  other  shades  of  blue,  and  spots  of  red.  and  rarely  pearl- 
^ray.  It  is  from  an  amygdaloidal  rock  overlaid  by  coal  strata  at  Planitz  near  Zwickau  in  Saxony, 
.i  contains  much  oxyd  of  iron ;  but,  according  to  Knop,  probably  is  a  mixture  of  pholerite  with 
5ome  free  quartz,  pulverized  feldspar,  hydrate  of  iron,  carbonate  of  Ume,  and  magnesia.  The  fol- 
owing  is  the  analysis  of  Schuler  (Freiesleb.  Orykt.  Sachs.,  Heft  5) : 


1.  Planitz 


Si 
41-66 


^1 

22-85 


Pe 

12-98 


Stn 

1-68 


Mg 
2-55 


Ca 

3-04 


K 
0-93 


14-20  Schuler. 


419.  KAOUNITE.  Talkerde  von  schuppigen  Theilen  (fr.  Sonne  Adit,  Halsbrucke,  near  Frei- 
berg) Wern.,  Ueb ,  218,  1780.  Erdiger  Talk  Ilofmann,  Bergm.  J.,  100,  1789;  Karst,  Tab.,  32, 
1800.  ?  Talc  granuleux  H.,  Tr.,  iii.  1801.  Nacrite  pt.  Brongn.,  Min.,  i.  505,  1807.  Schuppiger 
Thon  Karsi.,  Tab.,  91,  1808.  Nakrit  Breitk,  Char.,  94,  318,  1832.  Pholerite  pt.  many  authors. 
Kaolinite  S.  W.  Johnson,  Am.  J.  Sci.,  II.  xhii.  351,  1867. 

Medulla  Saxi,  Oerm.  Steiumarck,  pt.,  Agric,  Interpr.,  4(jCi,  1546  =  Lithomarge  pt.  Kaniat 
Breith.,  Handb.,  ii.  359,  1841  =  Steinmark  von  RochUtz  Klapr.,  vi.  285,  1815.  Terra  Samia, 
CoUyrium,  Aster,  Plin.,  xxxv.  53.  Marga  porcellana,  Leucargilla,  pt..  Wall,  22,  1747.  Terra 
Porcellanea  Cronst,  73,  1758.  Porcelain  Clay.  Kaolin.  Porzellanerde,  Porzellantlioo,  Genn. 
Argiles  a  porcelaine  Fr.    Terro  a  foulon  pt.  Fr.  =  Fuller's  Earth. 

Orthorhombic.     I A  7=120°.     In   rhombic,  rhomboidal,  or   hexagonal 
scales  or  plates ;    sometimes  in    fan-shaped  aggrega- 
usually  constituting   a   clay-like   mass,  eitlier 


tions 
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compact,  friable,  or  mealy  ;  base  of  crystals  lined  (f. 
4:13),  arising  from  the  edges  of  superimposed  plates. 
Cleavage :  basal,  perfect.  Twins :  the  hexagonal 
plates  made  up  of  six  sectors. 

H.  =  l-2-5.  G.  =  2-l:-2-63.  Lustre  of  plates, 
pearly  ;  of  mass,  pearly  to  dull  earthy.  Color  white, 
grayish-white,  yellowish,  sometimes  brownish,  bluish, 
or  reddish.  Scales  transparent  to  transluccnt.^  Scales 
flexible,  inelastic  ;  usually  unctuous  and  plastic.  Op- 
tically biaxial ;  axial  plane  normal  to  tlie  base,  and 
to  a  side  of  the  hexagon  ;  axes  quite  divergent ;  bisectrix  negative  ;    Desci 
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Var.- 


.  'm\ 


ct! 


,^. 1.  ArgiUiform.    Soft,  clay-like ;  ordinary  kaolinite ;  under  the  microscope,  if  not  witli 

out,  showing  that  it  is  made  up  largely  of  pearly  scales.     The  constituent  of  most,  if  not  all,  pure  J^. 
kaolin.    G.  — 2-627,  fr.  Freiberg,  Breith. ;  2*6,  fr.  Schneckenstcin,  Clarke,  fJi 

2.  Fariniform.     Mealy,  hardly  coherent,  consistitig  of  pearly  angular  scales,  anal.  3-6,  9. 

?,.  Indurated;  LWiomarge  {Steinmark  Germ.).     Firm  and  compact;    H.  =  2— 2-5.     When  pul- 
verized, often  shows  a  scaly  texture  (anal.  17-24).     G.  =  2-6,  fr.  Cainsdorf,  solid  var..  anal.  23.^.,. 
Tuesiie  of  Thomson  is  a  lithomarge  from  Scotland,  used  sometimes  for  slate  pencils ;  H.  =  2-5  ;  G.=  \' 
2-43— 2-56;  color  milk-white.  ", 

4.  Ferruginous;  Carnat  Breith.     A  firm  Hthomarge  of  a  reddish- white  or  flesh-red  color ;  the' 

color  owing  to  the  presence  of  some  oxyd  of  iron  replacing  the  alumina;  H.  =  2— 3  ;  G.  =  2'543.l"'l 

Streak  colorless;  smooth  to  the  touch  (anal.  15,  16).     Also  brownish-red  (anal.  21).  i'^' 

Comp.— 0.  ratio  for  fi.  Si,  H=3  :  4  :  2;  whence,  if  half  the  w^ater  be  basic,  (iH^+f  Xl)'  Si^";'!? 

3  usually  written,  ^1 81^-1-2  H:)=SiUca  46-3,  alumina  39-8,  water  13-9=100.  ;  •' 

Analyses:  1,  W.  S.  Clarke  (Ann.  Ch.  Pharm.,  Ixxx.  122);  2,  Pisani  (C.  R.,  liii.  1072);  3,  R.t  * 
Muller  (B.  H.  Ztg.,  xxiv.  336);  4,  Genth  (Am.  J.  Sci.,  II.  xxviii.  251);  5,  6,  Johnson,  Burtoni'  ! 
(Am.  J.  Sci.,  II.  xJiii.  354,  358);  7,  A.  Knop  (Jahresb.,  789,  1859);  8,  R.  Richter  (Pogg.,  xc.  820);/ 
9,  Stolba  (J.  pr.  Ch.,  xciv.  116);  10,  Smith  (Am.  J.  Sci.,  II.  xi.  58);  11,  Boussingault  (Ann.!"" 
d.  M.,  III.  V.  554);  12,  T.  S.  Hunt  (Rep.  G.  Can.  1863,  495);  13,  Klaproth  (Beitr.,  vi.  275);  14,-!' 
Baur  (Ber.  Ak.  Wien,  xxii.  693);  15,  Klaproth  (Beitr.,  vi.  285);  16,  Nascholz  (Ber.  Isis  Dresden.i!;' 
1866,  138);  17,  Rammelsberg  (Min.  Ch.,  576);  18-21,  v.  Hauer  (Jahrb.  G.  Reichs.,  vii.  129,  362) ;||"' 
22,  23,  Pikenscher  (J.  pr.  Ch.,  Ixxxix.  461);  24,  Rammelsberg  (1.  c);  25,  26,  R.  D.  Thomson  anj* 
Richardson  (Thorn.  Min.,  i.  244) : 


(as 


1.  Schneckensteiu 

2.  Lodeve,  Pr. 

3.  Preiberg,  Sax. 

4.  Tamaqua,  Pa. 

5.  Summit  Hill,  Pa. 

6.  Richmond,  Va. 

7.  Zeisigwald,  Sax. 

8.  Altenberg,  Sax. 

9.  Schlan,  Bohem. 

10.  Naxos 

11.  N.  Grenada 

12.  Chaudiere  Palls 

13.  Aue,      Kaolin 

14.  Zetclitz,     " 

15.  Rochlitz,  Carnat 

16.  "  " 

17.  Rumpelsberg, 

18.  Rene,  Bohem., 

19.  Saszka,  wMte^ 

20.  "        yelloiu, 

21.  "        bnh.-red, 

22.  Cainsdorf,  w.  friable, 

23.  *'         "  solid, 

24.  Schlackenwald, 

25.  Tweed,  Tuesite, 

26.  •'  " 


(I) 


Si 

46-76 
47-0 
46-74 
46-90 
45-93 
48-66  »> 
49-91 
45-63 
47-93 
44-41 
46-0 
46-05 
46-00 
48-61 
45-25 
45-09 
Lithom.  4:1  SZ 
"  43-13 
*'  45-19 
«  44-37 
»  44-54 
45-82 
46-2U 
43-46 
44-30 
43-80 


^1  ¥e 

39-59 

39-4 

39-48 

39-60  

39-81  

35-61  

35-23 

39-89  

36-78 

41-20  

40-2 

38-37  

39-00 
38-90 
36-50 
38-13 
40-23 
39-60 
37-92 
39-70 
33-00 

39-42  

39-72  

41-48  

40-40 

4010  0-94 


Mg 
0-94 


1-21 


0-63     0-61 


0-25 


2-75 
1-79 

tr. 

tr. 
5-35 


0-19 

1-44 
tr. 

0-93 

0-95 

0-51 


0-37<= 

0-50 

0-55 


Ca     fi: 

13-42: 

14-4- 

14-06: 

13-80, 

14-02  = 

12-88, 

[14-86] 

0-60     13-70= 

15-29  = 

13-14= 
14-8  = 
1400  = 
14-50  = 
12-47: 
14-00: 
14-29, 
12-36: 
15-71: 

1501: 

15-53: 
15-90: 
14-26: 
13-80: 
13-49: 
13-50: 

14-21: 


1-20 
0-75 
0-64 


*  After  separating  oxyd  of  iron  O'lS,  Ca  0  O'QS,  by  muriatic  acid  (Genth). 

"  NaO. 


=  100-71  Clark. 
100-8  Pisani. 
=  100-28  MiiUer. 
Na  0-17:^100-47*  Genth. 
=  99-76  Johnson, 
undet.  2-95  =  100  Burton. 
=  100  Knop. 
=  99-82  Richter. 
=  100  Stolba. 
=  99-96  Smith. 
100  Boussingault. 
=  99-66  Hunt. 
=  99-75  Klaproth. 
=  99-98  Bauer. 
=  98-50  Klaproth. 
alk.  0-21=99-67  Naschold. 
=  100-36  Ramm. 
=  98-44  Hauer. 
=  99-05  Hauer. 
=  100-55  Hauer. 
=  99-30  Hauer. 
=  99-50  Pikenscher. 
=  99-72  Pikenscher. 
=  100  Ramm. 
=99-45  Thomson. 
=  lu0-24  Richardson. 

^  Contains  some  free  silica. 


Pyr.,  etc. — Same  as  for  pholerite. 

The  mineral  from  Chaudiere  Palls  exfoliates  in  white  cauliflower-hke  shapes  (Hunt). 

Obs. — Ordinary  kaolin  is  a  result  of  the  decomposition  of  aluminous  minerals,  especially  tho 
feldspars  of  granitic  and  gneissoid  rocks  and  porphyries.  In  some  regions  where  these  rocks  have 
decomposed  on  a  large  scale,  the  resulting  clay  remains  in  vast  beds  of  kaolin,  usually  more  or 
less  mixed  with  free  quartz,  and  sometimes  with  oxyd  of  iron  from  some  of  the  other  minerals . 
present.  Pure  kaolinite  in  scales  often  occurs  in  connection  with  iron  ores  of  the  Coal  formation. 
It  sometimes  forms  extensive  beds  in  the  Tertiary  formation,  as  near  Richmond,  Va.  Also  met 
with  accompanying  diaspore  and  emery  or  corundum. 

Occurs  in  the  coal  formation  at  Cache-Apres  in  Belgium ;  also  in  the  same  at  Schlan  in  Bohemia, 
and  at  Rohe ;  in  argillaceous  schist  at  Lodeve,  Dept.  of  Herault,  Prance ;  at  the  Einigkeit  min« 
at  Brand,  near  Preiberg,  and  elsewhere  in  Saxony ;  as  kaolin  at  Diendorf  (Bodenmais)  in  Bavaria* 
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ffj^isigwald  near  Chemnitz ;  as  the  ganguo  of  topaz  at  Schneckcnstein ;  with  emery  and  mar 

pj.e  at  Naxos;  as  the  gangue  of  diasporo  at  Schemnitz;  as  the  material  of  pseudoinorphs  aflef 

fopite  at  Altenberg  (anal.  8),  showing  well  the  hexagonal  scales  (Johnson  &  Blake);  with 

i  at  Zinnwald,  a  white  powdery  substance  consisting  of  hexag.  scales;  at  Rochlitz  (camat)  in 

,t  rphyritic  rock ;  in  seams  in  an  argillaceous  rock  on  tlie  Tweed  (tue-site),  the  Latin  name  of 

'.h  place  is  Tuesis.   At  Yrieix,  near  Limoges,  is  the  best  locality  of  kaolin  in  Europe  (a  discovery 

765);    it  affords  material  for  the  famous  Sevres  porcelain  manufactory.     The  dark -colored 

of  Stourbridge,  England,  is  made  up  in  large  part  of  transparent  laminae  (J.  &  B.). 

I  the  U.  States,  kaolin  occurs  at  Newcastle  and  Wilmington,  Del. ;  at  various  localities  in  the 

)j|j  nite  region  of  Vermont  (at  Brandon,  etc.),  Massachusetts,  Pennsylvania;  Jacksonville,  Ala.; 

efield,  S.  C. ;  near  Augusta,  Ga. ;  and  Johnson  &  Blake  observed  transparent  hexagonal  scalea 

idantly  in  a  blue  fire-clay  from  Mt.  Savage,  Md.;  in  the  white  clay  of  Brandon,  Vt.,  Beekman, 

r,,  Perth  Amboy,  K  J.,  Reading,  and  a  locality  in  Chester  Co.,  Pa.,  Long  Island,  and  in 

:e  and  colored  clays  of  various  other  places.     Near  Richmond,  Va.,  the  mealy  constitutes  a 

of  considerable  extent  in  the  Tertiary  formation;  at  Tamaqua  and  Summit  llill  in  Carbon 

Pa.,  it  occurs  in  the  Coal  formation ;  in  a  sandstone  of  the  Quebec  group,  just  below  the 

iidiere  Falls,  filling  seams  or  fissures,  often  |  in.  thick,  having  au  unctuous  feel,  and  consist- 

of  minute  soft  scales. 

he  characters  of  this  species  have  been  well  defined,  and  its  relation  to  kaolin  explained,  in  ao 
;le  by  Johnson  &  Blake  (1.  c),  by  whom  the  name  kaoliniie  was  proposed  They  show  that 
shammer's  formula  for  kaolin  is  the  true  formula,  and  also  that  of  kaolinite  ;  and  that  the  two 
one  in  species  chem.ically  and  physically.  They  point  out  that  much  lithomarge  should  be 
ided,  and  that  the  hexagonal  scales,  which  the  massive  mineral  presents  under  the  microscope, 
be  detected  in  all  kaolin,  and  also  in  some  dark-colored  fire-clays,  although  much  mixed  with 
urities.  They  also  show  that  the  plasticity  of  the  kaolinite  depends  on  the  fineness  of  the 
erial,  and  that  kinds  not  plastic  in  water  may  be  rendered  so  by  fine  trituration.  They  suggest 
the  distinction  of  kaolinite  and  pholerite  may  disappear  on  further  chemical  investigation, 
he  earliest  recognition  of  the  mineral  distinctively  is  by  Werner  in  1780  (1.  c),  who  placed  il 
er  talc.  It  afterward  took  the  name  of  earthy  talc,  as  used  by  Iloffmanu  in  1789  (1.  c).  The 
;e  Karsten  pronounced  it  a  scaly  clay  {schuppige  Thon),  and  arranged  it  accordingly  in  ISOS 
) ;  but  no  author  of  the  next  twenty  years  fully  adopted  his  view.  In  1 8U7  Brongniart  made 
species  nacrite  (1.  c),  (or  a  fusible,  anhydrous,  Tpearly  poiash-niica,  analyzed  by  Vauqiieiin 
)rding  Si  50,  'Hi  26,  3Pe  5,  Ca  I'S,  K  17-5),  and  referred  to  it  doubtingly  the  tarthy  talc,  in  a 
without  any  knowledge  of  it.  Hausmann,  in  1818  (Haudb.,  5(i0),  says  that  the  schuppige 
:  of  Andreasberginthe  Harz  (which  he  says  is  wrongly  called  buitermilchsHber)  may  ptrhaps  be 
ippige  Ilydrargilliie  {hydrate  of  alumina)  or  Thon,  but  an  analysis  was  needed  to  decide  it.  IJolT- 
m,  in  1815  (Handb.,  li.  b,  208),  makes  it  his  Jirst  variety  of  talc,  but  queries  its  nature,  and 
s  an  analysis  by  John  of  a  hydrate  of  alumina, 
n  1832  (1.  c.)  Breithaupt  gave  the  Saxon  mineral  the  name  naciite  (nakrit),  without  any  appar- 
reference  in  the  place  to  Brongniart's.or  Vauquelin's  previous  use  of  this  name.  But  he  at 
same  time  questions  whether  it  may  not  be  identical  with  pholerite  (which  had  been  described 
825).  Since  then  the  species  has  been  united  to  pholerite,  under  the  idea  that  pholerite  was 
Drrectly  analyzed  by  Guillemiu  (which  may  still  be  true) ;  and  Breithaupt,  in  1841  (Haudb.,  391 ), 
■pts  this  view,  putting  pholerite  of  Guillemiu  under  nacrite;  and,  moreover,  he  attributes  his 
ae  nacrite  to  Vauquelin.  This  was  the  state  of  the  question  when  the  description  of  kaolinite 
Johnson  and  Blake  appeared. 

3reithaupt,  in  18?,2,  stated  that  the  scales  were  hexagonal;  and  again  in  his  account  of  the 
akrit  "  of  Brand  near  Freiberg.  A.  Knop,  in  1 859  (Jalirb.  Min.  1859,  594),  describes  with  detaU 
crystallization  of  the  Schneckcnstein  mineral ;  he  makes  it  rhombic,  with  the  planes  /,  0, 
and  gives  the  angle  /A  7=118°.  Descloizeaux,  in  his  Mineralogy  (18o2).  shows  that  optically 
scales  from  Brand,  near  Freiberg,  are  orthorhombic,  and  makes  the  angles  120  and  GO' ;  and 
mson  &  Blake  give  the  same  angles  as  a  mean  of  their  measurements  of  various  kaolinites. 
''he  name  Kaolin  is  a  corruption  of  the  Chinese  Kauling,  meaning  high-ridge,  the  name  of  a  hill 
ir  Jauchau  Fu,  where  the  material  is  obtained ;  and  the  petuntze  (peh-tun-tsz)  of  the  Cluneso, 
Ji  which  the  kaolin  is  mixed  in  China  for  the  manufacture  of  porcelain,  is  a  quartzosc  tcld- 
.thic  rock,  consisting  largely  of  quartz  (S.  W.  WiUiams).  The  word  porcelain  was  first  given 
the  china-ware  by  the  Portuguese,  from  its  resemblance  to  the  nacre  of  the  sea-shells  i\rcel- 
a  (Cyprseas),  they  supposing  it  to  be  made  from  egg-shells,  fish-glue,  aud  fish  scales  (b.  NN . 
Ihams). 

0.  HALLOYSITE.  HaUoysite  Berthier,  Ann.  Ch.  Phys.,  xixii.  332,  1826.  Galapektit 
.  ummit,  Breith.,  Char.,  99,  1832.  Glagerit  Breiih.,  Handb.,  357,  1841.  Smectite  Salveiai,  Aun 
:b  Phys.,  III.  xxxi.  102,  1851.  Steinmark  or  Lithomarge  pt.,  Pseudo-Steatite  pU,  Glosseool 
ite,  Shep.,  Min.,  1857,  App.  to  Suppl,  p.  iii. 
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OXYGEN   COMPOUNDS. 


?  Lenzinit  John.,  Chem.  Schrift.,  v.  193,  1816.   ?  Severite  Beud.,  Tr.,  1824,  in  _ndex,  and  iii 
1832.    ?  Nertschinskite  Bazoumovski.    Bole  pt. 

Massive.     Claj-like  or  earthy. 

H.=l— 2.     G.  =  l*8— 2"4:.     Lustre  somewhat  pearly,  or  waxy,  to  d 
Color  white,  grayish,   greenish,  yellowish,  bluish,  reddish.     Transluc 
to  opaque,  sometimes  becoming  translucent  or  even  transparent  in  wa 
with  an  increase  of  one-fifth  in  weight.     Fracture  conchoidal.     Hart! 
plastic. 


Var. — 1.   Ordinary.    Earthy  or  waxy  in  lustre,  and  opaque  massive.     GalapecUte  is  the  haltf^' 
site  of  Anglar.     Pseudosieaiite  of  Thomson  &  Binney  is  an  impure  variety  (anal.  8,  9),  dark  gi 
in  color,  with  H.  =  2-25,  Gr.  =  2'469.   Glagerite,  from  Bergnersreuth  in  Bavaria  (anal.  10,  11),  is  pro 
to  be  halloysite  by  Fikenscher ;  it  is  white  to  yellowish-white  ;  G.  =  2*35 — 2-382  ;  H.  =  2 — 2-5J 

2.  Smectite  of  Salvetat  is  greenish,  and  in  certain  states  of  humidity  appears  transparent  t 
almost  gelatinous  ;  it  is  from  Conde,  near  Houdan,  France.    Breithaupt's  Gummiie  (Char.,  99,  18' " 
is  a  "  gum-like  halloysite,"  not  adhering  to  the  tongue,  from  Anglar,  though  in  his  Handbuch,  w?  ^ 
the  same  locahty  is  mentioned,  he  quotes  Berthier's   analysis  of  colkjrite  from  the  Pyreni 
Glossecollite  is  milk-white  and  earthy,  but  becomes  translucent  on  the  edges  and  a  little  opa; 
in  v/ater.     It  forms  a  seam  1  in.  thick  in  a  siliceous  Silurian  rock  in  Rising  Fawn,  Dade 
Georgia. 

3.  Lenziniie  is  earthy,  compact,  white,  translucent,  and  somewhat  opaline,  from  Kail  in  i 
Eifel ;  and  brownish,  from  rifts  in  pegmatite  at  La  Yilate,  near  Chanteloube,  in  France.  Leontl 
considered  it  (Handb.,  1826)  a  decomposed  semiopal.  It  is  described  as  not  gelatinizing  in  ac 
Named  after  the  German  mineralogist  Lenz.  Nertschi7iskiie  of  Razoumovski,  a  whitish  or  bli| 
earth  from  Nertschinsk,  has  been  referred  to  lenzinite.  Severite,  or  lenzinite  of  St.  Sever,  i 
first  noticed  in  1818,  and  analyzed  in  that  year  by  Pelletier  (J.  de  Phys.,  Ixxxvi.  251,  1818).  i 
has  sometimes  the  semitransparency  of  opal,  a  soft  feel,  adheres  strongly  to  the  tongne, 
makes  no  paste  with  water ;  it  is  from  the  upper  arenaceous  stratum  in  the  gypsiferous  Tert; 
at  St.  Sever  in  France.     It  is  not  clear  whether  it  belongs  here  or  to  kaolinite. 

4.  Bole,  in  part,  may  belong  here ;  that  is,  those  colored,  unctuous  clays  containing  more 
less  oxyd  of  iron,  which  also  have  about  24  p.  c.  of  water ;  the  iron  gives  it  a  brownish,  yell 
ish,  or  reddish  color ;  but  more  investigation  is  needed  before  it  is  known  that  they  are  not  n: 
mixtures.  Oropionof  Glocker  (Syn.,  188,  184*7)  is  a  dark  brown  to  black  bole  ;  it  is  the  Bergs 
of  Werner  (Ueb.  Croust.,  189,  1780),  having  a  greasy  feel  and  streak,  and  H.=:l — 2  ;  the  colo 
attributed  to  bituminous  matters  present.  It  is  from  Olkutsch  in  Poland.  Where  it  belong: 
doubtful.  The  analysis  below  by  Bucholz  is  of  a  similar  kind  from  Thuringia  ;  but  its  ideni 
with  Werner's  Polish  Bergseife  is  not  certain.  \ 

Comp.—O.  ratio  for  B,  Si,  H=3  :  4  :  3;  (jfi^  +  f  Xl)^  Si'+3B:  or  (XlSi''+3H)= Silica  4 
alumina  37-7,  water  19-0=:100.  Analyses:  1,  lA,  2,  Berthier  (Ann.  Ch.  Phys.,  I.  c,  Ann.  d 
III.  ix.  500);  3,  Dufrenoy  (ib.,  iii.  393);  4,  Oswald  (J.  pr.  CIl,  xii.  173);  5,  Alonheim  (Yerh.  i 
Yer.  Bonn,  v.  41,  Ramm.,  4th  Suppl.,  221);  6,  Sauvage  (Ann.  de  M.,  lY.  x.  77) ;  7,  Salvetat  (AI 
Ch.  Phys.,  III.  xxxi.  102);  8,  9,  Thomson  and  Binney  (Ed.  N.  Phil.  J.,  xvi.  55);  10,  11,  Fib-1 
scher  (J.  pr.  Ch.,  Ixxxix.  459);  12,  v.  Hauer.  (Jahrb.  G.  Reichs.,  826,  1853);  13,  Pisaui  (C.  R.,J 
310) ;  14,  John  (1.  c.) ;  15,  Salvetat  (1.  c) ;  16,  17,  Lowig  ("  Leonh.  Orykt.,"  but  not  found  in  i^ 
the  author);  18,  Wackenroder  (Kastn.  Archiv.,  xi.  466);  19,  Zellner  (Jahrb.  Min.,  1835,  Aii 
20,  Bucholz  (Gehlen's  N.  J.,  ixi.  597): 


1.  Anglar 

lA.     "    dried  at  100° 

2.  Housscha 

3.  La  Youlte 

4.  Miechowitz,  Silesia 

5.  Alteuberg 

6.  Ecogne 

7.  Conde,  Smectite 

8.  Blackburn 

9.  " 

10.  Glagerite,  compact 

11.  "         earthy 

12.  St.  Sever,  Severite 

13.  Georgia,  Glossec. 


C. 


Si 
39-5 
44-94 
46-7 
40-66 
40-25 
40-31 
42 
43  0 
41-89 
42-78 
42-85 


XI 

34-0     

39-06  

36-9     

33-66  

30-00  

33-23 

30        

S2-5Fel-20 
22-05    6-62 


3Pe       Mg       Ca        Na       K        fi 


2-2-53 
36-14 


6-31 


37-12  41-27 
44-42  36-00 
40-4     37-8 


0-03 
6-16 
6-76 


0-5 


1-02 
2-42 
2-54 


0-65 


0-4 


26-5  =  100  Berthier. 
16-00=100  Berthier. 
16-0  =  99-15  Berthier! 
24-83  =  99-15  Dufrenci 
24-25,  Mg0-25  =  99-5£ 
23-69,2r  1-23  =  98-46) 
24=100  Sauvage. 
21-7,Sigel.l-5  =  101-65 
20-22  Mnfr. =99-36  T 
18-68  Mn  m  =  99-60]' 
20-54=99-53  Fikensd 
21-16  =  99-55  Fikenso^ 
18-40  =  99  47  Hauer. 
21-8=100-5  Pisani. 


( 


wa 
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vrei 


Si 

Xl       Ve 

ilg 

Eifel,      Lenzinite 

37-5 

37-5     



Chanteloube,  " 

36-36 

3600    1-95 

0-18 

Etting-hausen,  Bole 

42-00 

24-14  1003 

0-43 

C.  do  Prudelles,  '' 

41-05 

25-03    8-09 

0-50 

Siisebuhl,             " 

41-9 

20-9    12-2 



Striegau,              " 

42-uO 

20-12    8-53 

2-01 

Thuringia,  Orojnon. 

44-0 

26-5      8-0 



0-52 
0-45 

2-81 
0-5 


Na     i<:     n 

25-0=100  John. 

050         21-50,  Si  gel.  2-0,  quartj 
1-G4=1U013  Salvetat 
24-0:i=:lol-o:,  Lowig. 

24-02  =  99-14  Lowig. 

24  9  =  99  9  Wackcuroder 

0-50  240U  =  9'.«-97  Zolluer. 

■  20-5  =  99-5  Eucholz. 


Shepard  made  the  glossecoUite 
Decomposed  by 


Pelletier  obtained  for  the  severite  (1.  c.)  Si  50,  i^l  22.  fl  26  =  98. 
lehi  oneously  a  hydrated  silica  containing  17  p.  c.  of  water. 
rkg  Pyr.,  etc.— Yields  water.     B.B.  infusible.     A  fine  blue  with  cobalt  solution. 
ispn  ds. 
~:;j  jrlossecollite  is  decomposed  by  hot  sulphuric  acid,  Pisani. 

Dbs. — Occurs  often  in  veins  or  beds  of  ore,  as  a  secondary  product ;  also  in  granite  and  other 

iks,  being  derived  from  the  decomposition  of  some  aluminous  minerals.  The  IlaUoysite  of  IIou* 

ta  is  derived  from  graphic  granite. 


Appendix  to  Clays. 


The  following  are  other  earthy  hydrous  aluminous  silicates,  all  of  doubtful  character : 

"3i420A.  SiNOPiTE  ffausm.,  Handb.,  1847;  Sii/cffij  ?  Theophr. ;  Rubrica  Vitruv. ;  Sinopis  Piiny , 

^1^1  lopische  Erde  Klapr.,  Beitr.,  iv.  345  ;  Bol  de  Sinopis  Beud.  A  clayey  earth  of  a  brick-red  color 
tted  with  white,  adhering  to  the  tongue.  The  material  analyzed  by  EUaproth  was  from  Ana- 
ia,  Asia  Minor.  The  sinopic  earth  of  the  ancients  was  brought  from  Cappadocia,  and  used  as 
■ed  paint,  and  may  have  been  a  red  ochre.     Theophrastus  speaks  of  two  other  kinds  of  sinopic 

i^^r:  rth,  one  whitish,  the  other  between  the  red  and  white  in  color,  and  called  the  pure  kind  because 
was  used  without  mixing;  besides  also  an  artificial  kind  make  by  burning  a  clay— the  clay  be- 

M  ming  red  owing  to  the  hydrated  oxyd  of  iron  present,  which  was  freed  from  its  water  by  the 
at. 

420B.  Melinite  GlocJcer  (Syn.,  186,  1847  ;  Gelb-Erde  pt.  Wem.,  Hoffm.  Min.,  ii.  b,  210;  Argils 
j"  reuse  jaune  pt.  ff.;  Yellow  ochre  pt.)  is  a  yellow  clayey  material,  looking  like  yellow  ochre,  more 
J  less  lamellar  in  structure,  shining  in  streak,  adhering  to  the  tongue,  and  soiling  the  fingers ;  G.= 

24.     The  kind  analyzed,  and  to  which  the  name  especially  belongs,  is  that  from  Amberg  in 

ivaria.     Other  reported  localities  are  Miinden  and  Schoningen  in  Hanover;  "Wehrau,  Prussia; 

abschiitz,  Saxony;  Vierzon  (whence  sometimes  called  Vierzonite),  Dept.  of  Cher,  and  Pourrain, 

3pt.  of  Yonne,  France. 

420C.  OCHRAN  Breith.,  Char.,  100,  1832.     A  kind  of  "bole"  of  a  yellow  color  from  Orawitza, 
httle  greasy  in  feel,  with  H.  =  l  — 2,  and  G.  =  2-4— 2-5;  streak  pale  yellow  to  colorless. 
Plintiiite  Thorn.  (Min.,  i.  328)  is  a  brick-red  clay  from  Antrim,  Ireland,  having  G.  =  2-342,  and 
.  =  2-75,  and  not  adhering  to  the  tongue. 

Analyses  :  1,  Klaproth  (L  c);  2,  Thomson  (1.  c);  3,  Kersten  (Schw.  J.,  Ixvi.  31);  4,  Kiihn 
chw.  J.,  h.  466) : 

n 

17-0  =  98-0  Klaproth. 
13-24  =  99-82  Kiihn. 
19-60=100  Thomson. 
21-0  =  96  5  Kersten. 

These  ochreous  clays  are  probably  only  mixtures.  Von  Hauer  obtained  from  a  "  meUnito  "of 
nknown  locahty  (Jahrb.  G.  Reichs.,  1853,428)  Si  46-50,  ^1,  Fe  40-82  (in  one  trial  Fe  14-92),  Oa 
39,  II  11-50=100. 

420D.  Oravitzite  Breith.,  Handb.,  366,  1841.     Massive  and  in  nodules,  and  resembling  hnlloy- 
ite,  but  heavier.     H.  =  2— 2^;  G.  =  2-701 ;  lustre  waxy;  color  greeniaJi-white ;  unctuous.     It  i« 


Si 

^1 

Fe 

Ca 

NaCl 

1. 

Sinopiie 

32-0 

20-5 

21-0 

1-5 

2. 

Melinite 

33-23 

14-21 

37-76  Mg 

1-38 

3. 

Flinthite 

30-88 

20-76 

26-16 

2-60 

4. 

Ochran 

31-3 

430 

1-2 
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eupposed  to  be  a  hydrous  aluminous  silicate  containing  oxyd  of  zinc.  In  the  glass  tube  yield 
much  water.  B.B.  yields,  according  to  Plattner,  with  soda  and  borax  on  charcoal,  a  slag  whici 
is  yellow  while  hot  and  white  on  cooling.  The  oxyd  of  zinc  is  probably  present  as  a  mixture  i 
the  clay. 

From  Orawitza,  Transylvania,  with  calamine. 


420E.  HvERLERA  Fordihammer  (Jahresb.,  xxiii.  265,  1848).  A  white  or  reddish  clay  resullin 
from  the  action  of  sulphuric  and  carbonic  acids  on  the  ferriferous  clays  of  Krisuvig,  Icelanc 
Composition  Si  50-99,  ^1  7*39,  Pe  21-21,  Mg  19-96,  Ti  0-46=100-01. 


420F,  Keffekilite  (Keffekilith  Fischer,  Mem.  Soc.  Nat.  Moscou,  i.  GO,  1811).     A  pearl-gra;g  ■{ 
to  grajash-white  lithomarge,  from  the  Crimea,  having  a  greasy  feel,  and  somewhat  adhering  t 
the  tongue,  with  G.  =  2-40,  John.      John  obtained  (1.  c.)  Si  45-00,  ^1  14-00,  3Pe  12-25,  Ca  '2-2£ 
Na  CI  1-50,  H  22-00,  manganese,  chrome  (?),  magnesia,  and  loss  3-00.     Becomes  hard  enough  %\[ 
scratch  glass  by  calcination.     It  is  evidently  merely  a  clayey  mixture. 

Kefftkil  Tariarorum  (of  the  Tartars)  was,  according  to  Cronstedt  (Min.,  79,  1758),  a  yellowish^" 
white  hthomarge  from  Tartary,  used  there  as  a  substitute  for  soap.    It  has  been  referred  t 
sepiolite  by  some. 

420G.  Melopsite  Breith.  (Handb.,  ii.  300,  1841).     Melopsite  is  translucent,  white,  yellowish!,, 
grayish,  or  greenish,  has  a  small  conchoidal  fracture,  adheres  a  little  to  the  tongue,  and  resembleic 
in  texture  the  flesh  of  an  apple  (whence  the  name  from  fovAoc,  apple^  and  oxpov^  meat,  etc.)    Accordcl 
ing  to  Plattner,  it  consists  of  siHca,  alumina,  a  little  magnesia  and  oxyd  of  iron,  with  ammonia- 
water,  and  some  bitumen.     It  affords  in  a  glass  tube  "less  water  than  glagerite." 


420H,  ACHTARAGDITE  Russian,  before  1847  (Glocker's  Syn.,  305, 1847.  Achtarandit  lad  orthog.) 
Massive ;  earthy.  Soiling  the  fingers  like  chalk.  Also  in  tetrahedral  crystals,  or  combinatioui' 
of  a  dodecahedron  and  tetrahedron,  but  evidently  pseudoriiorphous.  Color  grayish-white  tc 
greenish-gray ;  lustre  none ;  fracture  earthy.  On  the  Achtaragda,  a  tributary  to  the  Wilui  river  ■ 
at  a  locality  of  idocrase,  and  containing  crystals  of  idocrase  imbedded  in  it;  also  7  m.  distant, 
near  Wilui  on  Mt.  Uegernat,  with  grossularite.  Contains  silica,  alumina,  oxyd  of  iron,  lime' 
magnesia,  and  water.  Supposed  by  Breithaupt  (B.  H.  Ztg.,  1853,  370)  to  be  pseudomorphous ' 
after  helvite. 

421.  SAMOITE.     Dana,  Min.,  288,  1850;  and  Geol.  Rep.  Expl.  Exp.,  324,  1849. 

Stalactitic,  with  a  lamellar  structure. 

H.=4— 4:'5.  G.=:l*7— 1"9.  Lustre  resinous  in  the  fracture.  ColoJl 
wliite,  grayish,  or  yellowish.  Translucent  to  sub  translucent,  not  adhering 
to  the  tongue  nor  plastic,  being  too  hard. 


ip.- 

Si 

;   X).  ouiii 
Xl 

Mg 

Na 

fi 

CaC 

i 

1. 

2. 

31-25 
35-14 

37-21 
31-95 

0-06 
1-05 

0-06 
tr. 

30-45 

30-80 

0-01  =  99-04.     G.  =  1-69 -1-8 13. 
1-21  =  100-15.     G.  =  l-894. 

* 

Anal.  1  gives  the  0.  ratio  3:3:5,  and  formula  XPSi^+lOH.  No.  2  corresponds  nearly  to  -Ml 
Si^+10H[  +  f  IlSi].  The  mode  of  origin  of  the  mineral  renders  quite  probable  the  presence  ( 
of  some  opal-sihca. 

Pyr.j  etc. — B.B.  infusible.  In  nitric  or  muriatic  acid  gelatinizes,  leaving  a  portion  of  silica  itr 
flakes. 

Obs. — Forms  stalactites  and  stalagmites ;  the  former  low  conical ;  tho  latter  flattened  hemM 
spherical  in  shape,  with  a  width  of  3  inches  or  so.  smooth  at  surface.  They  consist  within  off 
a  series  of  thin  plates  closely  adhering.  When  fresh  they  were  soft  enough  to  be  cut  with  t 
knife,  but  hardened  on  exposure.  They  occur  in  a  lava  cavern  on  the  south  side  of  the  extinc; 
volcanic  island  of  Upolu,  of  the  Navigator  or  Samoa  group ;  the  cavern  was  a  passage  some  hun- 
dreds of  yards  long,  entered  about  a  mile  and  a  half  from  the  sea  by  a  perpendicular  descent  of 
25  feet,  and  extending  toward  and  beneath  the  sea,  and  also  up  the  mountain  to  an  unascertained 
distance  Its  sides  and  bottom  were  in  places  covered  with  the  samoite,  which  had  been  formed 
from  the  percolating  waters.     The  overlying  rock  was  about  15  feet  thick. 

Samoite  of  Silliman,  Jr.  (Dana's  Expl.  Exp.  G-eol.  Rep.,  782),  is  a  kind  of  feldspar  incorrectly 
analyzed ;  probably  labradorite. 


n 


an 
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Pf  422   FINITE. 

AmOi'phoiis  ;  granular  to  cryptocrystalline  ;  usually  the  Jatter.  Also  in 
rstals,  and  sometimes  with  cleavage,  but  only  because  ])seu(l()n)()rplis,  tlie 
m  and  cleavage  being  those  of  the  minerals  from  which  derived.  Karely 
iubmicaceous  cleavage,  whicli  may  belong  to  the  species. 

"  H.=2-5-3-5.  G.=:2-6-2'85.  Lustre  feeble,  waxy.  Color  grayish- 
lite,  grayish-green,  pea-green,  dull  green,  brownish,  reddisli.    Transhu^cnt 

•gifopaqiie.     Acts  like  a  gum  on  polarized  light;  Descl. 

H  3omp.,  Var. — Finite  is  essentially  a  hydrous  alkaline  silicate.  Being  a  result  of  alteration, 
,1j  i  amorphous,  the  mineral  varies  much  in  composition,  and  numerous  species  have  been  made 
the  mineral  in  its  various  conditions.  If  crystals  of  staurolite  may  vary  2o  p.  c.  in  the  propor- 
a  of  silica,  much  more  should  a  massive  mineral  wliich  has  been  made  by  the  mt'tamorphism 
other  minerals.  Variations  would  naturally  exist  from  the  presence  of  some  of  the  unaltered 
giual  mineral,  or  of  some  of  its  ingredients  in  an  uncombined  state ;  and  in  the  case  of  rock 
sses,  from  mixture  with  free  quartz,  partially  altered  or  unaltered  feldspar,  or  other  substances. 
The  varieties  of  pinite  here  admitted  agree  closely  in  physical  characters,  and  in  the  amount 
potash  and  water  present,  and  their  variations  are  such  as  are  reasonably  attributed  to  the 
:)ve  causes. 

The  0.  ratio  for  the  bases,  silica,  and  water,  deduced  from  the  mean  of  the  analvses.  is  3:4:1, 
ience  the  formula  (iH'+f  (K',  S))'Si='=.  if  R-K  aud  U'  :  ii=l  :  8,  Silica  4G-0,  alumina  S5-1, 
tash  120,  water  G-9  =  100  ;  or,  if  R=^Mg+J  K  and  It^  :  fi=l  :  5,  ^Silica  4:)-9,  alumina  ;v2-7, 
;gnesia  2-5,  potash   12-(t,  water  6-9  =  loO;  or,  if  Mg  :  K=5  :  7  and  R^*  :  fi=l  :  5,  =Siliea  46-2, 
imina  o-'J-O,  magnesia  3*3,  potash  \0'(\  water  6-9=100.     The  mineral  is  related  chomieally,  as 
.s  also  physically,  to  serjjeniine  (which  has  the  0.  ratio  3:4:2);  and  it  is  an  alkali-alumiua 
'pcntino,  as  pyrophyllite  is  an  alumina  talc. 
!'   riie  different  "kiuds'are  either  pseudomorphous  crystals  after  (1)  iolite  ;  (2)  ncphelite  ;  (3)  scap- 
■    te;  (4)  some  kind  of  feldspar;  (5)  spodumene  ;  or  (G)  otlicr  aluminous  mineral ;  or(7)dissem- 
' '  ited  masses  resembhng  indurated  talc,  steatite,  lithomargc,  or  kaolinite,  also  a  result  of  altera- 
'^    n ;  or  (8)  the  prominent  or  sole  constituent  of  a  metamorphic  rock,  which  is  sometimes  apinita 
list  (analogous  to,  and  often  much  resembling,  (alcose  schist,  and  still  more  closely  relatt.'d  to 
'rophyllite  schist).     As  argillaceous  shale  often  consists  of  pulverized  feldspar,  its  conversion  into 
lite  schist  would  be  wholly  similar  to  the  pseudomorphism  of  a  feldspar  crystal  into  pitiite.     It 
not  possible  to  arrange  all  the  varieties  under  the  above  heads.   The  following  are  the  names  tliat 
ve  been  introduced,  and  the  characters  of  the  substances  to  which  they  are  applied  : 
Yar  1 .  Finite.    Speckstein  [fr.  the  Fini  mine  at  Aue,  near  Schneebergj  Hoffumnn,  Bergm.  J.,  1 56, 
89;  Kieselerde  +  Thonerde,  etc.,  Klapr.,  ib.,  227,  1790.     Finit  Karsten,  Tab.,  28,  73,  l!SO0.)  The 
M  iginal  pinite  is  in  6-  to  9-sided  prisms  ;  color  brown.     Occurs  in  granite,  and  is  supposed  to  be 
eudomorphous  after  iolite.     Also  found  at  St.  Fardoux  in  Auvergne,  at  the  Fuy  de  Dome,  m 
composing  feldspar  porphyry  ;  at  Miihlenthal,  near  Elbingerode,  the  prisms  12-sided,  lustreless, 
thH.  =  2-3.     Anal.  1-7.  ,    ^,  , 

2.  GiESECKiTE  (fr.  Greenland,  Allan,  Ann.  Fhil.,  ii.  1813).  In  G-sided  prisms,  probably  pseudc 
Drphous  after  nephelite.  H.  =  3-5.  G.  =  2'78-2-85.  Color  grayish-grcen,  olive- green,  to 
ownish.  Brouuht  by  Giesecke  from  AkuUiardsuk  and  Kangerdluarsuk,  Greenland  where  it 
curs  in  compact  feldspar  Also  of  similar  characters  from  a  pyroxene  rock  at  Diana,  V  ^  ^  the 
isms  often  large,  and  with  the  basal  edges  replaced  by  a  piano  inclined  about  13y  to  the  base, 
aal  8-1 1 

{b)  LytJirodes  Karsten  (Mag.  Ges.  Fr.  Berlui,  iv.  78,  1810;  John,  Ch.  Unt  i.  171;  Splittripcr 
ernerit  Ilausm.,  620,  1813)  has  a  httle  less  silica  and  more  alumina  than  the  above  (anal. 


a  ??;• 


't  is  otherwise  essentially  the  same;  it  is  imperfectly  lamellar,  scaly  in  fracture,  greasy  inluijtre; 
^Uow,  flesh  red,  brownish-red,  or  spotted  with  greenish  and  yellowish  ;  G.-2-..1  ;  and  is  'rom 
e  zircon-syenite  of  Fredericksvarn  and  Laurvig.  It  is  regarded  as  altered  ncpheliio.  Ul  like 
mposition  and  origin  is  the  (c)  Liebenerife  Marignac  (Bibl.  Univ.,  -i.  293,  1848),  ffo"^  ^  Porphy- 
:ic  feldspathic  rock  of  Ml.  Yiesena,  in  Fleimsthal  (anal.  13-15)  ;  it  occurring  in  b-sided  prisma 
ithout  cleavage;  11=3-5;  G.  =  2-814,  v.  Hauer ;  2-8o6,  Breith. ;  lustre  somewhat  greasy ;  color 

eenish-gray  ;  and  without  double  refraction.  .r  n.  •    tt      ••    onn\  •     ^o<,««f5.,Uif 

(.,  7),Ww^,^  Shepard  (Proc.  a™.  ASSOC..  3n,,lS5,,^Am.  J.^^^^ 

lough  more  waxy 
lly  greenish,  some- 


nes  reddish  or  spotted  with  red.     Associated  with  phlogopito,  etc. 

U    Parophite  T.  8.  Hunt  (Rep.  G.  Can.,  1852,  1863)  is  smiilar  to  dysyiuribitc,  but  Wss  pure, 


5( 
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the  analyses  vary  considerably  (anal.  20-23),  it  being,  as  regarded  by  Hunt,  a  rock,  and  not'  | 
simple  mineral;  the  name  alludes  to  a  resemblance  to  serpentine ;  H.=:2"5  — 3,  and  it  cuts  liLj, 
massive  talc;  G- =2*7  — 2*784  ;  2-90,  fr.  Pownal;  colors  greenish,  yellowish,  reddish,  grayish,  i^ 
constitutes  a  schistose  rock  at  St.  Nicholas  and  Famine  R.,  Can.,  being  an  altered  shale  of  tl 
Lower  Silurian  (Quebec  groug) ;  also  occurs  in  Stanstead,  Can.,  on  the  E.  shore  of  L.  Mei 
phremagog,  with  cliloritic  schist ;  and  at  Pownal,  Vermont,  as  a  bluish-gray  schist,  that  had  be^r, 
considered  a  talcose  or  raagnesian  schist.  m, 

(/)  A  green  mineral  from  the  Grindelwald  glacier  (anal.  24),  having  H,=3*5— 4,  and  G.=:2'S 
a  somewhat  waxy  lustre,  resembling  a  compact  green  talc,  and  described  by  Fellenberg  (Ber.  ] 
Ges.  Berne,  1866)  is  very  similar  to  parophite. 

{g)  Pinitoid,  described  by  A.  Knop  (Jahrb.  Min.  1859,  658)  as  a  rock,  is  hke  dysyntribite  \ 
characters,  and  a  schist  called  ^'■pinitoid  schiat'^  approaches  parophite.  Finitoid  (anal.  25)  hi 
H.=:2-5  ;  G.  =  2'788  ;  color  leek-,,oil-,  and  grayish-green.  Occurs  in  the  region  between  Freibe 
and  Chemnitz,  Saxony,  pseudomorphous  after  feldspar,  in  a  half-decomposed  granitic  porphyr 
constituting  about  25  p.  c.  of  the  rock. 

3.  "VViLSONiTE  T.  S.  Hunt  (Rep.  G.  Can.,  1853,  1868)  is  a  pinite  pseudomorph,  with  the  form  ai." 
cleavage  of  scapoliie;  H.=:3'o;  G.=:2'76— 2*78 ;  lustre  somewhat  pearly;  color  rose-red;  fra 
ments  translucent;  anal.  16,  17.  It  is  from  Bathurst,  Can.,  where  it  was  first  found  by  Dr.  WilsM 
also  St.  Lawrence  Co.,  N.  Y.    Tereniie{ip.  328),  from  Antwerp,  St.  Lawrence  Co.,  may  be  the  sariji  j 

4.  PoLYARGiTE  and  RosiTE  of  Svanbcrg  ( Ak.  H.  Stockh.,  ]  840)  are  close  to  the  preceding  ^, 
composition.  Rosile  (anal.  28)  is  a  granular  red  mineral,  occurring  in  granular  limestone  at  Akl 
in  Sodermanland ;  H.=2'5  ;  G.  =  2-72.  G.  Rose  and  others  make  it  altered  anorthitt.  Fo'yargj 
(anal.  26,  27)  occurs  in  reddish  lamellar  masses  at  Tunaberg,  Sweden  ;  H.=4 ;  G.=2-768  ;  nam-, 
from  noXvg,  7nuch,  and  uf)y6i,  sparkle.  The  name  Pyrrholite  has  been  given  to  a  reddish  lamelll 
mineral  from  Tunaberg,  which  is  very  similar  to  polyargite  (Descl.  Min.,  i.  302,  1862) ;  it  has  H.:, 
3—4;  and  cleavage  surfaces  inclined  together  about  87^;  and  is  apparently  anorthite  lessalterc 
than  in  rosite  and  polyargite.  It  is  optically  biaxial.  The  "  pinitoid  "  of  Sasbachwald,  Duchy  ( 
Baden  (anal.  o5),  is  altered  oligoclase,  according  to  Sandberger  ;  H.  =  2'5. 

5.  KiLLiNiTE  Thomson  (Min.,  i.  330,  1836),  from  Killiney  Bay,  Ireland,  has  been  stated  to  ha^ 
the  form  and  cleavage  of  spodumene,  a  mineral  that  occurs  in  the  vicinity.     It  has  H.=4  ;  G.: 
2'56— 2*66,  Thomson;  2-678  — 2*688,  Galbraith  ;  lustre  weak  vitreous ;  color  greenish-gray,  brow . 
ish,  or  yellowish;  anal.  29-33. 

6.  Other  pinite  has  passed  under  the  name  of  luhom,arge  (Steinmark  Germ.).     That  of  Zorj  j 
(anah  36)  is  green,  and  has  G.  =  3*086,  Ramm.     The  Schemnitz  mineral  (anal.  37)  occurs  with  di 
niteand  kaolinite  as  the  gangue  of  diaspore,  and  is  gray  or  greenish-gray  in  color,  wdth  11.  =  2 
—  3,  G.  =  2*735.     Anal.  47  is  of  a  liihomarge  from  Schlackenwald.     That  of  Ems  (anal.  48) 
green  to  white,  and  kaolin-like  in  consistence,  and  occurs  in  clefts  in  the  Spirifer  sandstone.         ^ 

The  compact  talc  of  Klammberg,  Tyrol,  is  probably  pinite  or  agalmatolite  in  constitution. 

7.  Agalmatolite  (AgalmatoHthus,  Bildstein  (fr.  China),  Klapr.,  Beitr.,  ii.  184,  1797.  Pagodiij 
Napione^  J.  de  Phys.,  xlvi.  220,  1798).  Like  ordinary  massive  pinite  in  its  amorphous  compa; 
texture,  lustre,  and  other  physical  characters,  but  contains  more  silica,  so  as  to  aflbrd  the  formui, 
of  a  bisilicate,  or  nearly,  and  it  may  be  a  distinct  species.  Yet,  as  above  observed,  the  excess  < 
silica  is  possibly  from  free  quartz  or  feldspar  as  impurity.  The  Chinese  has  H.  =  2 — 2*5;  G.: 
2*785  —  2*815,  Klapr.  Colors  same  as  for  pinite,  usually  grayish,  grayish-green,  brownish,  yelloi 
ish.     Anal.  38-41. 

A  similar  mineral  in  composition  comes  from  Nagyag  in  Transylvania,  and  Ochsenkopf  ne.:j 
Schwarzenberg  in  Saxony  (anal.  44).  Agalmatolite  was  named  from  ayaXjxa^  an  image,  and  pagod\ 
from  pagoda,  the  Chinese  carving  the  soft  stone  into  miniature  pagodas,  images,  etc.  Part  of  t  ■ 
so-called  agalmatolite  of  China  is  true  pinite  in  composition,  another  part  is  compact  pyrophyUj. 
(p.  455),  and  still  another  steatite  (p.  453).     (Brush,  Am  J.  Sci.,  II.  xxvi.  64.) 

Oncosin  v.  Kobell  (J.  pr.  Ch.,  ii.  295,  1834)  is  related  in  composition  (anal.  45),  and  hasH.  =  ' 
G.=:2*8;  color  apple-green  to  grayish  or  brow^nish ;  translucent;  it  occurs  in  roundish  mass 
imbedded  in  dolomite  with  mica,  at  Passecken  near  Tarns weg,  in  Salzburg,  (c)  Oosite  (Oosit  Mar 
ib.,  iii.  216,  1834),  another  related  compound  (anal.  48),  is  white  to  reddish  or  brownish-red,  ai 
occurs  in  6-  and  1 2-sided  prisms ;  it  is  from  the  Oos  valley,  duchy  of  Badeu,  occurring  in  what 
called  pinite-porphyry. 

{d)  Gongylite  (Gongylit   Thoreld,  Act.  Soc.  Sci.  Fenn.,  iii.  815,  A.  Nord.,  Beskrifn.  Fiid.  Mir 
146,  1855)  is  yellowish  or  yellowish-brown,  and  has  cleavage  in  two  directions;  with  H,=:4 
G-.  =  2*7  ;  anal.  42.     From  a  schist  called  talcose  schist  at  Kimsamo  in  Finland. 

0.  ratio  for  U,  It,  Si,  H,  for  agalmatolite,  about  1  :  9  :  18  :  8 ;  for  oncosin,  1  :  5  :  10  :  1^;  fi 
vosite,  1  :  10  :  24  :  6 ;  for  gongylite,  1  :  3  :  8  :  1-|-. 

The  following  may  be  impure  pinite  : 

8.  Gigantolite  Nord.  (Act.  Soc.  Sci.  Fenn.,  i.  2,  377,  1840).  From  gneissoid  granite  of  Tammel 
Finland,  in  large  6-  and  12-sided  prisms,  with  basal  cleavage  ;  H.  =  2-5  ;  G.r:=2*862  — 2*878  :  lusti' 
somewhat  waxy ;  color  greenish  to  dai-k  steel-gray,  sometimes  approaching  submetallic  in  lustr 


^nng  to  the  alteration  of  the  original  iolito  and  the  presence  of  uncombined  oiyd  of  iron,  (b) 
beriie  Svanberg  (CEfv.  Ak.  Stockh.,  i.  219,  1844),  from  Montalvan,  near  Toledo,  Spain,  is  the  earne 
lineral  iu  eliaracters  ;  H.  =  2-5  ;  G.=:2-89.  Both  are  a  result  of  the  alteration  of  iolite,  and  are 
etween  piuite  nnd  fahlunite  (p.  484)  in  composition. 
Analyses:  1,  2,  Rammelsberg  (3d  Suppl.,  94,  Min.  Ch.,  835);  3-5,  Marignac(J.  Pharm.  Clu,  IIL 
i.  150);  6,  Rammelsberg  (Min.  Ch.,  83G) ;  7,  A.  Streng  (B.  II.  Ztg.,  xx.  266);  8,  Stromeycr  ((JeL 
Inz.  Gott.,  iii.  1993,  1819);  9,  Pfaff  (Schw.  J.,  xlv.  lU3,  1825);  10,  v.  Ilauer  (Jalirb.  G.  Reichs., 
854,  76);  11,  G.  J.  Brush  (Am.  J.  Sci.,  II.  xxvi.  64);  12,  John  (Chem.  Uut,  i.  171);  1.3,  Marig- 
ac  (1.  c);  14,  v.  Haucr  (1.  c,  1853,  147);  15,  (EUacher  (ZS.  Ferdinandeums,  1844,  2);  lij,  T.  S. 
[unt  (Rep.  G.  Can.,  1863,  483) ;  17,  E.  \V.  Root  (Am.  J.  Sci.,  II.  xlv.  47) ;  18,  19,  Smith  A  Brush 
Am.  J.  Sci.,  II.  xvi.  50) ;  20-23,  T.  S.  Hunt  (Rep.  G.  Can.,  1852,  95,  1863,  484) ;  24,  Kellenberg 
3er.  Nat.   Ges.  Berne,    1866);    25,   A.  Knop  (Jahrb.   Min,    1859,   558);    26,   28,  A.  Svaubcrg 
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58); 
Sci.  Fenn 


Klaproth  ^  ,  ,       ,,       , v ,  - ,, 

ni.  815):  43,  Nessler  (Beschr.  Baden,  Carlsruhe,  32,  1861,  Jahresb.,  1861 


4,  John  (Ann.  Phil.,  iv.  214);  45,  v.  Kobell  (J.  pr.  Ch.,  ii.  295);  46,  John  (Chem.  Uut.,  I.e.);  47, 
Irieg  (Ramm.  Min.  Ch.,  576);  48,  Herget  (Jahresb.,  1863,  822): 


Aue, 
Penig, 
Saxony, 
Chamouny, 
St.  Pardoux, 

Elbingerode, 
Greenland, 


Finite 


Gieseck. 
(( 

"  (I) 

a) 


Diana, 

Norway,  Lyihrodes 

Fleims,  Liebener.     (|) 


Bathurst,  Wilsonite  (|) 
S.  LawTence  Co.,  " 
Jefferson  Co.,     Bys. 


St.  Nicholas,  Far.    (|) 

St.  Francis,       " 
Stanstead,         " 
Grindelwald  Gl. 
Chemnitz,  Flnitoid 
Tunaberg,  Folyarg. 

Aker,  Rosite 
Killiuey,  K'dlinite 


Dalkey,        " 
Auerberg,      Finite 
Sasbachwald,      " 
Zorge,  Liihomarge 
Sohemnitz 
China,  ywh.,  Agdlm. 

"      green,        " 
Nagyag,  "  " 

China,  red  " 

Finland,  Gongylite  {\) 


Si  ^1 
46-83 
47-00 
46-10 
44-70 
47-50 
48-92 
47-51 
46-08 
48-0 
45-88 
45-67 
44-62 
44-67 
44-45 
45-13 
47-60 
47-46 
44-80 

46-70 

48-46 

48-10 

50-50 

50-30 

46-81 

47-77 

44-13 

45-12 

44-90 

49-08 

47-93 

52-89 

50-45 

5011 

50-95 

50-43 

49-75 

49-50 

56 

54-50 

55-0 

55-50 

55-22 


Fe 


27-65 

28-36 

32-46 

31-64 

3180 

32-29 

31-17 

33-83 

32-5 

26-93 

31-51 

37-36 

3651 

38-75 

36-50 

31-19 

30-51 

34-90 

31-01 

27-55 

28-70 

33-40 

32-60 

35-15 

32-65 

35-12 

35-64 

34-50 

30-60 

31-04 

33-24 

30-13 

29-37 

30-62 

28-89 

29-88 

27-45 

29 

34-00 

33-0 

31-00 

21-80 


Pe 

8-71 

7-86    

4-27    

6-57    

3-92 

3-49    

1-85 

3-36    

4-0 

0-27 
1-00 


Mg 

1-02 
2-48 
2-26 
2-86 


Oa 

0-49 
0-79 


Na      It       li 


092 
0-51 
1-24 


6-30 

0-77 


1-75 

2-26 
2  63    


3-01 


1-30 
1-55 
1-20 
1-5 
7-87 
3-48 
tr. 

1-40    

tr.     1-58 

1-56 
4-19  0-95 
3-63  0-53 
0-42  0-06 


2-20 
2-75 


0-40 
1-07 
0-46 
0-95 
1-78 

0-15 


0-88 
8-00 
0-92 
2-79 
0-42 
0-89 
2-43 
3-60 


6-52 
10-74 
9-00 
7-89 
9-05 
9-14 
7-23 
6-20 
6-5 
4-84 
8-21 

9-90 
6-45 
8-07 
9-30 

8-78 
6-87 


3-69 


5-08 
4-80 

tr. 

tr. 

1-43 

8-94 


0-96 
0-14 
009 


6-61 

1 
0-75 

0-5 

1-25 

4-80 


2-27 
2-33 
3-27 
3-53 
2-23 
2-48 


i-o.- 


0-50 
2-02 
1-41 
1-00 
1-20 
0-65 
0-49 
1-43 
0-26 
2-45 
1-08 
0-46 

1()9 
1-03 
035 
3-48 
1-47 
0-72 


tr. 
2-05 
2-10 

tr. 

0-99 

5-56 
5-88 
3-59 
068 
0-72 
1-45 

0-34 
0-35 

0-43 
5-56 
2 


tr.  11-68 
2-35  5-16 
1-53  4-49 
0-63     8-10 

iLudet. 
0-49     9-68 


1-50 


0-67 
tr. 


0-95 
0-60 
0-12 
3-68 


200 

5-90  0-77 


0-45 


5-86 
6-73 
6-93 
6-03 
6-72 
606 
4-94 
4-81 
6-71 
9-74 
5-12 

-  6-35 
10-20 

-  7 

-  625 

-  70 

-  6-26 
446 


7-80=99-42  Ramm. 

3-83=102-13  Ramm. 

6-45  =  100  Marignac. 

5-39=100  Mariguac. 

5-03  =  100  Marignac. 

4-27,  Mu  0-1 1  =  100-03  R. 

9-02  (with  0)  =  99-72  S. 

4-89,  Mn  1-15=96-71  S. 

5-5  =  98-0  Pfaff. 

6-82  =  98-64  Ilauer.     [B. 

6-97,  Ca  0  0-32  =  100-28 

6-01 1  =  99 -7 3  John. 

5-05  =  100- 19  Marignac. 
[4-75]  =  10 1  03  Ilauer. 

4-70  =  9901  CEllacher. 

5-43  =  99-55  Hunt. 

6-09  =  99-43  Root. 

5-38,  Mn  0-30=99-94 

Smith  <t  Brush. 

5-30=98-88  S.  &  B. 

7-14  =  99-81  Hunt. 

8-40  =  99-53  Hunt. 

5-36  =  98-99  Hunt 

650  Hunt. 

5-25=  1 00-99  Fellenberg. 

4-19=101-40  Knop. 

5-29,  Mn  0-30=99-22  & 

4-62,  Mn  0-19  =  99-56  E. 

6-53,  Mn  0-19  =  99-48  S. 
10-00=100-43  Lchunt. 
10-00,  Mn  I  •26  =  99-80  B. 

3-67,  Li  0-16  =  99-92  M. 

7-58  =  98-54  Galbraith. 

8-03  =  98  42  Galbraith. 

5-25  =  99-86  Strong. 

6-84  =  97-44  Seidel. 

6-48  =  99-97  Ramm. 

5-10  Karatlat. 

5      =100  Vauquelin. 

400  =  99-50  Klaprotli 

30= 98-5  Klaproth. 

5-00=100  John. 

5-77,  Mn  0-32  =  99-49  T. 


SI 


4:82 


OXYGEN   COMPOHNTDS. 


Si        ^1 

3Pe 

Fe 

Mg 

Ca 

Na 

fe 

43. 

Uaden,  Odsiie 

58-69  22-89 

4-09 

0-22 

1-14 

4-94 

44. 

Uchsenkopf 

55-00  30-00 

1-00 

1-75 

6-25 

45. 

Tamsweg,  Oncosin 

52-52  30-88 



0-80 

3-82 

6-38 

46. 

Saxony 

51-50  o2-50 

1-58 

3-00 



6-00 

4*7. 

Schlackeuwald,  Liih. 

52-40  31-94 

1-23 

1-44 



l-TS 

5-41 

48. 

Ems,  Nassau,  ^reen 

53-15  83-56 



0-lT 

0-21 

[4-70] 

8-30=100-27  Nossler 
5-50  =  99-50  John. 
4-60=99-00  KobeU. 
5-13,   Mn  0-12=99-83 
5-00=99-16  Krieg. 


lu  a  so-called  'oinitoid  schist  of  the  valley  of  Raibl,  apple-green  in  color,  Tschermak  found  (Bew 
Ak.  Wien,  lii.  44^3} :  Si  62-0,  ^1  18-1,  Fe  4-1,  Mg  1-6,  Ca  1-5,  Na  1-0,  K  4-1,  fi  6-2,  C  0-4=99.): 
There  is  a  large  excess  of  silica,  which  may  be  due  to  free  silica,  if  the  rock  is  not  rather  af 
pyrophyllite  schist. 

A  pinite-like  mineral  from  the  phyllite  of  Petit-Cceur  in  the  Tarentaise,  Savoy,  afforded  A.l 
Terreil  (C.  R.,  liii.  120)  Si  50-00,  ^1  36-45,  Pe  0-37,  Ca,  Mg  0-45,  K  5-01,  Na  tr.,  "^  tr.,  H  7-96=: 
100-24.     The  composition  is  the  same  -with  that  of  the  containing  schist. 

Gmelin  obtained  (Kastn.  Arch.,  i.  226)  for  the  Auvergne  pinite.  Si  55-96,  3^1  25-48,  etc. ;  buti 
the  later  analyses  (Nos.  5,  6,  above)  show  that  liis  results  are  erroneous.  The  Neustadt  red( 
pinite  is  an  anhydrous  mineral;  it  gave  Ficinus  (Schw.  J.,  xxvi.  280)  Si  54-6,  ^1  23-6,  Fe  7-8,  Mm 
1-6,  MgO-8,  K  11-2,  H  1-2  =  100-8;  and  MassaUn  (Trommsdorflf's  N.  J.,  iv.  2,  324)  Si  45-0,  M 
30-0, 3Fe  12-6,  K  12-4=100. 

The  following  are  analyses  o^  gigantolite  and  iberiie:  1,  Wachtmeister  (Pogg.,  xlv.  558);  2,2 
Marignac  (J.  Pharm.  Oh.,  III.  xii.  150,  Ramm.  Min.  Ch.,  836);  3,  Komonen  (Nord.  Beskrifn.  FinU 
Min.,  151);  4,  Norlin  ((Efv.  Ak.  Stockh.,  1844,  219): 


Si 

^1 

3Pe 

Mn 

Mg 

Ca 

m 

K 

s 

1. 

Tamela,  Gigant. 

46-27 

25-10 

15-60 

0-89 

3-80 

1-20 

2-70 

6-00,  F  tr.,  Wachtm.1 

2. 

u                 n 

42-59 

26-62 

15-73 

0-95 

2-63 



0-86 

5-44 

5-89=100-71  Mar. 

3. 

H                       (( 

45-5 

26-7 

13-8 

0-9 

2-4 

5-8 

6-2  =  101-3  Komon. 

4. 

Montalvan,  Iberiie 

40-90 

30-74 

17-18 

1-33 

0-80 

0-40 

0-04 

4-57 

5-57  =  101-53  Norlin.1 

Pyr.,  etc. — In  the  closed  tube  gives  off  water,  which  frequently  reacts  alkaline.  B  B.  some 
varieties  fuse  easily  with  intumescence,  while  others  fuse  quietly  and  with  more  difiBculty.  Ap- 
preciably attacked  by  strong-  muriatic  acid.  ; 

Obs. — Gieseckite  has  been  attributed  by  many  authors  to  the  alteration  of  nephelite  (ela^olite). 
Pisani  (0.  R.,  Ixii.  1324)  has  found  the  latter  mineral  from  Brevig,  Norway,  partly  altered  to  a 
brick-red  material  which  is  true  gieseckite  in  nature  and  composition.  On  the  same  specimen  is 
found  true  translucent  elaeolite,  affording  only  1-3  p.  c.  of  water  on  calcination,  and  entirely  solu- 
ble in  dilute  acids ;  by  the  side  of  this,  red  spots  where  alteration  has  commenced ;  and. 
beyond,  the  mineral  changed  to  a  brick-red  uniform  material,  mostly  opaque,  with  some  trans- 
lucent spots  of  unaltered  elaolite.  This  red  material  afforded  5-9  p.  c.  of  water,  and  dissolvent 
only  partially  in  dilute  nitric  acid,  leaving  an  abundant  red  deposit.  On  separating  the  insolublec 
portion  by  treatment  with  cold  dilute  nitric  acid,  this  afforded,  on  analysis.  Si  46*95,  2^1  34-65, 3Pe( 
1-86,  Mg  0-58,  Ca  0-68,  Na,  Li  0-71,  K  8-71,  H  5-58  =  99-72,  thus  showing  that,  besides  taking  up| 
water,  the  soda  of  the  el.neolite  had  been  replaced  almost  whoUy  by  potash. 

423A.  Neuroliie  Thomson  (Min.,  i.  354,  1836)  is  greenish-yellow,  imperfectly  foliated  in  texture,;, 
consisting  of  thin  fibres  of  some  breadth  but  rather  obscure,  but  "not  the  least  appearance  off 
crystalhzation."  H.=4-25.  G.  =  2-476.  B.B.  whitens,  but  does  not  fuse.  Composition,  accord' 
ing  to  Thomson,  Si  73-00,  ^1  17-35,  iPe  0-40,  Mg  1-50,  Ca  3-25,  H  4-30=99-8.  From  Stanstead  L 
Lower  Canada.  It  has  been  doubtful  what  mineral  Dr.  Thomson  had  in  hand  in  making  hit  t 
description.  But  according  to  T.  S.  Hunt  (Rep.  G.  Can.,  ]  863,  485),  neuroHte  is  a  quartzose  vari« 
ety  of  woodlike  agalmatohte.     His  analysis  afforded  (1.  c.) : 


Si 

^1 

Fe 

Mg 

ISTa,  K: 

^ 

50-30 

82-60 

tr. 

1-20 

undet. 

6-50 

It  occurs  at  Stanstead,  forming  a  belt  150  feet  wide;  in  some  places  granular  and  nearly  pure, 
m  others  schistose  and  containing  quartz.  A  thin  layer  has  a  banded  structure,  ligneous  in  ap* 
pearance,  with  a  shiny  satin  lustre.  It  is  translucent,  of  a  wax  or  amber-yellow  color;  feel 
unctuous. 

423B.  A  mineral  near  pinite  in  composition  has  been  described  by  Descloizeaux  (Bull.  G.  Soc,  IL 
xxii.  25).  It  occurs  in  rounded  grains,  of  a  waxy  structure  and  greenish  color,  distributed  in  the 
anhydrite  of  Modane.    Thin  plates  without  double  refraction,  according  to  Descloizeaux.    H.=::3j 
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3. =2 -66.    Yields  water  in  closed  tube.    B.B.  fuses  with  intumescence  to  a  white  enamel 
Scarcely  aUacked  by  muriatic  acid.     Pisani  obtained  (Bull  G-.  Soc,  L  c.) : 

§148-20      3^1  19T0      f^e3-38      Mg  12-80      Ca  1-64      S,  Na,  Li  (by  loss)  7-22      H  7-06=100. 

423.  OATASPILITE.    Kataspilit  IgeUirdm,  (Efv.  Ak.  Stockh.,  18G7,  14. 

Pseudomorphous  after  iolite,  and  presenting  its  forms. 
Ii.=2-5.     Lustre  pearly.     Color  ash-gray.     Subtranshicent. 

Oomp.— Near  pinite.  0.  ratio  for  %  K,  Si,  fi=3  :  6  :  8  :  1 ;  (|  R'+^  ^)'Si'  +  i  It.  Analy 
jis  :  Igelstrom  (L  c.) : 

5i  40-05       *1,  with  some  Pe,  28-95        S[g  8-20        Oa  7*43        N"a  5-25       Iv  6-90        ign.  S-22 

Or.  J.  Brush  found  in  a  pale  greenish  pagodite  from  China  (priv.  contrib.)  Si  41-50,  Xl,  with  little 
?e,  31-30,  Mg  12-25,  Na  0-60,  K  6-42,  fi  7-50  =  99-67,  approaching  the  above,  but  aflbrding  the 
3.  ratio  3:6:9:3  =  1:2:3:1.  Igelstrom  obtained  but  1  p.  c.  of  water  in  oue  trial,  and  in  hia 
brmula  makes  the  cataspilite  anhydrous. 

Pyr.,  etc. — Fuses  on  charcoal  rather  easily  to  an  enamel-hke  bead.  Decomposed  by  muriatic 
icid,  with  a  separation  of  flocculent  silica. 

Obs. — From  a  gray  chlorite  rock  at  Longban,  in  Wermland,  Sweden,  distributed  through  it  in 
Iruses  as  large  as  peas.    Named  from  KuraajriXu^w,  in  allusion  to  this  mode  of  occurrence. 


124.  BIHARITE.    Agalmatolith  (fr.  Retzbanya)  Haid.,  Ber.  Min.  d.  k.  k.  Hofk.,  Wien,  1843. 
Biharit  K.  F.  Peters,  Ber.  Ak.  Wien,  xUv.  132,  1861. 


■ 


Massive ;  fine  granular  or  microcrystalline. 

H.  =  2'5.  G.=2'737,  yellow  var.  Lustre  greasy,  inclined  to  pearly, 
olor  yellowish  to  green,  brownish,  dull  wine-yellow,  oil-green j  leek-green. 
Translucent  to  hardly  subtranslucent.  Feel  a  little  greasy.  Oi^tically 
ioubly  refracting. 

Comp.— 0.  ratio  for  R,  K,  Si,  fi=2  :  1 :  3  :  |,  nearly;  whence  (f  (Mg,  Ca)»-fiXl)'Si»-|-li]a. 
\nalysis:  Soltesz  (L  c),  after  removing  4-68  Ca  (J: 


Si 

*1 

^Pe 

Mg 

Ca 

Na 

t. 

fl 

41-74 

13-47 

tr. 

28-92 

4-27 

tr. 

4-86 

4-46=97-72. 

Pyr.,  etc. — In  the  tube  yields  water.    B.B.  infusible  (the  green  van),  or  only  fusing  on  the 
iiinuest  edges  (yellow). 
Obs. — Occurs  imbedded  m  a  fine  granular  hmestone  in  the  Biharberg,  near  Retzbanya. 

125.  PAIiAGONITE.  Palagonit  Sartorius  v.  Waltershausen,  Subm.  Vulk.  Ausbr.  Val  di  Noto, 
etc.,  Gott.,  1846;  Yulk.  Gest.,  1853.  Buusen,  Ann.  Ch.  Pharm.,  Lsi.  265,  1847,  Pogg.,  IxxxiiL 
219,  1851.     Melanhydrit  A  Krantz,  Verh.  nat.  Ver.  Bonn,  ivi.  164,  1859. 

Amorphous.  In  grains  and  fragments  aggregated  into  a  tufa-like  rock, 
)r  as  a  constituent  of  tufa  or  volcanic  conglomerate. 

H.=4— 5.  G= 2-4:  — 2-7  ;  1-82,  melanhydrite.  Lustre  vitreous  or  greasy, 
)r  like  pitchstone.  Color  amber-yellow,  yellowish-brown,^  colophonite- 
Drown,  garnet-red,  blackish,  black.     Streak  yellowish,  brownish-yellow. 

Comp.-'-O.  ratio  for  B,U,  Si,fl=l  :  2  :  4  :  n;  and  for  bases  and  silica  3  :  4,  as  in  plni^,  kac 
inite,  and  serpentine,  to  which  species  the  mineral  is  therefore  related.     Formula  (f  (li*,  Fe,  Al) 
■hi  S')^  Si'  +  n  aq.     Has  been  regarded  by  Buusen  a  combination  of.unisilicatcs  fi'.-^i'+JJ^oqj 
Old  bisilicates  (R')  Si'  +  naq,  who  writes  for  the  palagouito  of  Iceland  the  formula  U* Si*  f «  S» 
f  naq;  and  for  that  of  the  Galapagos,  2lVSi'-+-B"Si'+rjaq. 
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Analyses  by  v.  "Waltershausen  (1.  c.) ;  means  of  results  after  gangue  excluded : 


Si 

^1 

3Pe 

Mg 

Ca 

Na 

K 

fl 

I. 

1. 

Krisuvik 

40-68 

14-59 

14-24 

7-65 

6-95 

1-84 

0-45 

13-60 

II. 

2. 

Hecia 

40-75 

8-42 

17-99 

4-54 

8-64 

0-62 

0-44 

18-60 

3. 

Laxa 

42-28 

11-14 

16-71 

6-39 

5-68 

1-80 

16-00 

4. 

Val  di  Noto 

38-69 

13-61 

14-51 

6-13 

8-38 

1-07 

1-35 

16-26 

III. 

5. 

Galapagos 

38-07 

13-03 

9-99 

6-58 

7-54 

0-70 

0-94 

23-15 

6. 

it 

36-94 

11-56 

10-71 

6-28 

7-95 

0-55 

0-78 

25-23 

IV. 

7. 

SiidafeU 

41-46 

10-91 

18-12 

4-80 

8-54 

0-64 

0-40 

14-49 

8. 

Val  di  Noto 

41-26 

8-60 

25-32 

4-84 

5-69 

1-06 

0-54 

12-79 

T. 

9. 

n 

40-86 

10-07 

20-54 

3-28 

4-46 

3-99 

1-10 

15-70 

VI. 

10. 

(( 

84-99 

6-02 

20-50 

11-02 

6-08 

0-92 

093 

19-54 

Si 

XI 

3Pe 

Mg 

Oa 

Na 

K 

I. 

Falagoniie 

41-90 

12-72 

16-74 

6-86 

6-71 

1-92 

0-99 

11. 

u 

40-62 

11-03 

15-86 

5-44 

7-23 

0-62 

1-53 

III. 

u 

38-96 

12-75 

10-71 

6-53 

5-96 

0-65 

0-90 

IV. 

Korite 

44-07 

12-00 

19-47 

4-95 

5-53 

0-70 

0-44 

V. 

Hyhlite 

40-86 

10-22 

20-68 

2-61 

4-53 

4-05 

1-12 

VI. 

Notite 

36-96 

6-36 

21-66 

11-64 

3-26 

0-97 

0-99 

VIL 

Trinacrite 

31-82 

5-26 

33-95 

4-57 

2-57 

4-19 

3-42 

Waltershausen  calculates  for  chrysolite,  and  sometimes  carbonate  of  lime,  present  as  impuritf 
and  gives  the  following  for  the  correct  composition  under  the  above  types,  I.  to  VI.,  to  which  bf  4i 
assigns  the  names  and  formulas  annexed.    The  compounds  are  mainly  hypothetical : 

fl: 

12-16=E,»SiM2SSi+6fi:.  ij 
17-67=     "  ■'    +9fi:. 

23-26=R«Si4-2fiSiH-12H. 
12-84=RSi+IJSi  +  3fl.  J 

15-93=     "         "    +4H.  " 

18-16=R2Si+SSi+5H:.        ' 
14-22=R'Si  +  3  3SSi+9E[. 

The  Trinacrite  is  dull  brown,  and  cleavable  or  micaceous,  and  is  mixed  with  his  hypothetical 
Siderosilicite,  a  hydrous  silicate  of  sesquioxyd  of  iron  and  alumina. 
The  following  are  Bunsen's  results — gangue  excluded  (loc.  cit,  and  Ramm.  Min.  Ch.,  865):  . 

Si  Xl  3Pe         Mg       Ca        IS'a        K  fi: 

1.  Iceland  39-01       11-60       14-79       6-30       9-14      0-66       0-70       17-80 

2.  "  40-74  8-42  18-00  4-54  875  0-62  0-43  18-50 

3.  *•  39-32  11-88  15*29  7-92  5-41  0*56  0-28  19-34 

4.  "  41-28  11-03  13-82  6-49  8-75  0  62  0-65  17-36 

5.  "  40-30  14-45  14-60  7-57  6-88  1-82  0-44  13-50,  ^  0-44.   i 

6.  "  39-08  8-69  20*00  7-29  8-09  2-35  0*94  13-56                  i 

7.  "  41-80  13-61  13-78  8-20  8-82  1-23  1-41  11-15 

8.  "  42-29  11-15  16-72  6-39  5-67      1'79  15-99 

9.  Galapagos  36-95       11-56       10-71       6-27       7-95       0-55       0-77       25-24 

10.  "  38-07       13-03       10-00       6-58       7-54       0-70       0-95       23*13 

11.  "  38-72       11-60       11-66       8-75       537       1-70       1-84       20-36 

12.  Cape  Verdes  35-76       11-76       14-95     11-22     3-89       2-47       19-95 

13.  Limburg,  yw.,  bnh.         48-96         9-94       10-54       3-04       4-98       1-04       0-82       20-68 

U.  B^onner,  Melanhydr.       41-63       18-72         2-36       5-23       1-07  Mn2-51Fe 7-83       20-71  Wack. 

Pyr.,  etc. — ^Yields  water.    B.B.  fuses  easily  to  a  black  magnetic  glass.    Decomposed  by  muri«i' 
atic  acid  with  gelatinization. 

Obs. — Tufas  are  formed  through  the  action  of  waters,  and  often  that  of  heated  waters  or  steam  i 
accompanying  an  eruption  of  lavas,  on  the  granulated  volcanic  rock,  or  volcanic  sand ;  and  in  the  j 
process  the  protoxjd  of  iron  of  the  pyroxene  of  the  rock  becomes  more  or  less  completely 
changed  to  sesquioxyd,  and  water  is  taken  up,  and  so  the  palagonite  is  produced.  As  the  volcanic  ^ 
rock  is  made  up  generally  of  pyroxene  and  a  feldspar  always  in  very  variable  proportions, 
'  uniformity  in  such  results  of  alteration  is  not  possible. 

Bunsen  observes  that  palagonite  is  the  basis  of  the  basaltic  tufas  of  Germany,  France,  Azores, 
Canaries,  Cape  Verdes,  Tortugas,  and  probably  also  of  those  of  the  Pacific  Islands.  Melankydriie 
(anal.  14,  by  Wackernagel,  1.  c,  and  Ramm.  Min.  Ch.)  is  velvet-black  to  brownish-black,  and  occurs 
in  irregular  nodules  in  a  decomposed  wacke  at  Sclimelzerthal  near  Honnef,  on  the  Rhine. 

Named  palagonite  from  Palagonia,  one  of  its  localities  in  Sicily.  . 

426.  FAHLUNITE.    Fahlunit  (fr.  Fahlun)  Eisinger,   Min.'-Geogr.    Sverige,   22,   1808.     Trt 
dasit  (fr.  ib.)  J.  F,  L.  Eausmann,  Moll's  Efem.,  iv.  896,  1808.  Hydrous  iohte  (fr.  Abo)  v.  Bona 
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dar^  Ak.  H.  Stockh.,  156,  1827.  Auralit  (ib.)  v.  Bonsd.  Hydrous  lollte,  Bonsdorffite,  Thorns., 
Miu,,  i.  278,  323,  1836.  Eaumit  (from  Raurao,  Fiiil.)  v.  Bomdorff.  Weissit  (tr.  Fahlun)  WacM- 
meisler,  Ak.  H.  Stockh.,  1827.  Esmarkit  A.  Erdmann,  Ak.  H.  Stockh.,  188,  1840.  Praseo- 
lite  (fr.  Brakke)  Erdmann,  ib.  ChlorophyUite  (fr.  Unity,  Me.)  C.  T.  Jackson,  Rep.  G.  N.  Ilamp, 
152,  1841,  Ara.  J.  ScL,  xli.  357,  1841.  PepIolit(fr.  Ramsberg,  Swed.)  Carlsson,  CEfv.  Ak.  SU)ckh., 
241,  1857.  PyrargiUit  (fr.  Ilelsingfors)  K  Kord.,  Jahresb.,  xiu  1832,  174.  Polychroaitli 
Weibye,  Jahrb.  Min.,  1846,  289.     Aspasiolit  ScJieerer,  Pogg.,  Lxviii.  S23,  1846. 

In  six-  to  twelve-sided  prisms,  but  derived  from  pseudomorphism  after 
lite.     Cleavage  :  basal  sometimes  perfect. 

II.=3'5— 5.  G.=2-6— 2'8.  Lustre  of  surface  of  basal  cleavage  pearly 
»  waxy,  glimmering.  Color  grayish-green,  to  greenish-brown,  olive-  or 
1-green  ;  sometimes  blackish-green  to  black  ;    streak  colorless. 

Var. — This  species  is  a  result  of  alteration;  and  considerable  variation  in  the  results  of 
lalyses  should  be  expected.  The  crystalline  for.m  is  that  of  the  original  iolite,  while  the  basal 
3avage  when  distinct  is  that  of  the  new  species  fahlunite. 

1 .  Triclasite  and  fahlunite  were  from  the  same  locality,  Fahlun,  Sweden.  Tl^  mineral  has  the 
'ove  characters.  Botisdorffite  and  auralite  are  Bonsdorft''s  Hydrous  iolite,  from  Abo,  Finland,  and 
entical  with  fahlunite.  The  name  triclasite  alludes  to  three  cleavages,  and  is  therefore  bad,  as 
ey  are  not  cleavages  of  the  species,  but  in  part  of  the  original  iohte.  Fahlunite  dates  from  the 
me  year. 

Esmarkite  is  fahlunite.  Color  grayish-green  to  whitish,  with  a  greasy  lustre.  G.  =  2*709; 
,  =  3'5.  (Jb)  Praseolite  is  similar  from  Brakke,  near  Brevig,  in  granite.  H.  =  3-5;  G.=2'754. 
I  Raumiie,  from  Raumo  in  Finland,  is  of  like  nature  and  origin,  according  to  A.  E.  Nor- 
nskiold  (Beskrifn.  FinL  Min.),  although  analysis  gives  a  somewhat  diflerent  constitution, 
ChlorophyUite  from  Unity,  Maine,  is  like  fahlunite  in  composition,  etc. ;  II.  on  base  of 
isms  =  l"5  — 3;  G.  =  2'705.  Named  from  yAwpdj,  green,  and  (pvXhiv,  leaf,  (e)  Peplolite  from  Rams- 
rg,  Sweden,  has  the  composition  essentially  and  form  of  esmarkite;  G.  =  2G8  — 2'75. 

2.  Fyrargillite  is  near  fahlunite,  and  probably  essentially  the  same,  though  containing  more 
iter  and  less  of  protoxyd  bases.  Form  the  same,  but  cleavage  not  distinct;  color  blackish, 
uish,  live^-b^o^vn,  or  in  part  dull-red;  H.=3-5;  G.=:2-5;  lustre  weak  resinous.  It  is  from 
anite  near  Helsingfors,  Finland.     Bischof  has  shown  that  it  is  only  altered  iolite. 

3.  Polychroiliie  has  been  referred  here.  It  occurs  in  six-sided  prisms  of  r20\  without  distinct 
ravage.  H.=3— 3*5  ;  lustre  greasy;  color  blue  and  green  of  different  shades,  and  also  brown 
d  brick-red.     Occurs  in  gneiss  at  Krageroe,  Norway. 

4.  Aspasiolite  occurs  in  prisms  like  those  of  fahlunite,  but  with  the  cleavage  less  distinct;  H.= 
-35;  G.  — 2-764;  color  green  to  greenish-gray,  clouded  with  brown  or  red.  It  is  from  Kra- 
xoQ,  Norway,  with  iolite  in  quartz. 

Huronite  Thomson  (Min.,  i.  384,  1836).  Considered  an  altered  mineral  near  fahlunite,  by  T.  S. 
unt.  Occurs  in  spherical  masses  in  hornblendic  boulders  in  the  vicinity  of  Lake  Huron,  Struo- 
re  partly  in  imperfect  folia,  and  partly  granular.  H.=3  — 3'5;  G.  =  2-86;  lustre  waxy  to  pearly; 
lor  light  yellowish-green  ;  subtransluccnt.  Weissite  Wachtmeister,  is  like  fahlunite  in  most  of 
\  characters,  but  differs  in  composition,  and  may  belong  elsewhere.  Occurs  of  bluish  and  green 
lors  at  Fahlun,  in  masses  as  large  as  hazel-nuts,  in  chlorite. 

Comp.— 0.  ratio  for  R,  JJ,  Si,  H=  1  :  3  :  5  :  1 ;  whence  the  formula (|  (It,  fi)»+  },  (Xl,  Fe))'  Si»,  the 
iter  being  basic,  and  entering,  as  already  suggested,  to  make  up  the  deliciency  of  bases  in  the 
lisilicate.  In  some  kinds,  the  same  with  the  addition  of  I'l.  The  0.  ratio  of  ioUte,  the  original 
the  species,  is  1  :  3  :  5. 

Analyses:  1,  Hisinger  (Afh.,  iv.  210);  2,  3,  Trolle  Wachtmeister  (Ak.  H.  Stockh.,  1827,  213); 
Bonsdorff(Ak.  H.  Stockh.,  1827);  5,  Malmgren  (Arppe's  Fiusk.  Min.,  1861,  586,  Vcrh.  Mm. 
.  Pet.,  1862,  152);  6,  Erdmaun  (Jahresb.  1841,  174);  7,  C.  T.  Jackson  (Rop.  G.  N.  H.,  1844, 
4);  8,  Ramraelsberg  (Min.  Ch.,  833);  9,  Erdmaun  (1.  c);  10,  J.  Staudinger  (BonsdorO,  1.  c) 
,  Carlsson.  Amark  and  Sieurin  (1.  c.) ;  12,  Nordenskiold  (L  c.) ;  13,  Scheeror  (Pogg.,  livui.  323), 
'!  ,  Wachtmeister  (Ak.  H.  Stockh.,  1827): 


Si 

Xl 

Fe 

Mn 

Mg 

Ca 

^ 

It 

Fahlun,  Tricl.              46-79 

26-73 

5-01 

Mn  ((-43 

2-97 

18-50=95-43  Ilisinget 

"           "      hk.        44-60 

30-10 

3-86 

2-24 

6-75 

1-35 

1-98 

9-85,  F<r.=  l00-23  W 

"           "       cry  St.   44-95 

30-70 

7-22 

1-90 

6-04 

0-95 

1-38 

8-66=101-79  W. 

Abo,  Bonsd.                  45 

30 

5 

9 

11  =  100  B. 

"     Aur.                    41-76 

31-25 

8-35 

0-30 

4-73 

1-78 

1-50 

10-44=100-11  Mahn. 
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6.  Brevig,  Esmark. 

7.  Unity,  Chloroph. 

8.  "  " 

9.  Brakke,  Pras. 


§i        M 

4:5-91  82-08 


Fe 

3-83 


Mn     Mg 
0-41  10-32 


K     fi: 


45-20  21-60  8-24 

46-31  25-17  3?e  10-99 
40-94  28'19     "     7-40 


4-08  9-60 
tr.  10-91 
0-32 


0-58 
13-73 


10.  Raumo,  Raumite          43-00  19-00  "  19-20 

11.  Ramsberg,  Pepl     (|)  45-95  30-51  6-77 

12.  Helsingfors,  Pyrarg.   43-93  28-93  5-30 

13.  Krageroe,  Aspas.         50-40  32-38  2-34 

14.  Fahlun,  Weissite          59*69  21-70  1-43 


12-55 

7-99    0-50 
2-90» 


8-01 

0-63     8-99 


1-05 


4-10 


5-49,  Ca,  l»b,  Cu,  6'o, 

Ti  0-45  =  98-55  Erdmannji 

3-60,    f  <r.  =  98-32  J. 

6-7O=rlO0-66  Ramm, 

7-38,  Ca,  Ti,  Cu,  i»b,  G6 

0-50=:99-06  A.  Erdmanniij 

6-00=99.75  Staudingeri 

8-30  =  100-02  Carlsson.  . 

15-47,Na  1-85  =  99-43  K, 

6-73=99  86  Scheerer. 

3-20,  Na  0-68,  Zn  0-3C 

=100-72  Wachtmeisteri 


*  "With  some  Mn  O. 


In  polychroilite  Dahl  found  (1-  c.)  Si  52,  3tl  37,  3Pe  3,  IVIg  7,  6a  1,  fi  1 ;  and  Scheerer  obtainedi 
about  6  p.c.  of  water.  The  huronite  afforded  Thomson  (1.  c.)  Si  45-80,  ^1  33-92,  Fe  4-32,  Ca  8-04,J 
Mg  1-72,  H  4-16=97-96  ;  it  is  stated  to  be  infusible  and  not  attacked  by  acids. 

An  ash-gray  mineral  from  Potton,  Canada  East,  as  analyzed  by  Tennant,  is  near  -weissite  in  cora^ 
position.  Tennant  obtamed  (Rec.  Gen.  Sci.,  iii.  339)  Si  55-05,  :^1  22-60,  Fe  12-60,  Mn  tr.,  Mg  5-70,( 
Ca  1-40,  il  2-25  =  99-60;  and  gives  H.  =  l-75,  G.  =  2-8263.  T.  S.  Hunt  says  it  is  probably  only  8; 
rock,  and  not  a  mineral  species,  as  he  judges  from  a  specimen  he  has  seen  so  labelled  (private  conw 
munication).  1 

Gigantolite  and  Iberite  much  resemble  fahlunite,  and  like  it  are  results  of  the  alteration  of  iolite/C 
occurring  in  large  six  to  twelve-sided  crystals.  But  they  contain  potash,  and  are  therefore  re^ 
lated  in  composition  to  pinite,  of  which  they  seem  to  be  impure  varieties.     See  under  Finite. 

Pyr.,  etc. — Yields  water.  B.B.  fuses  to  a  white  blebby  glass.  Not  acted  upon  by  acids,s 
PyrargiUite  is  difficultly  fusible,  but  is  completely  decomposed  by  muriatic  acid. 

427.  GROPPITE.    Svanherg,  (EN.  Ak.  Stockh.,  iii.  14,  1846. 

Crystalline,  with  one  distinct  cleavage  affording  a  broad  cleavage  surface,  and  two  others  lesBi 
distinct. 

H.=2-5.  G.=2-73.  Thin  splinters  translucent.  Color  rose-red  to  brownish-red.  StreakI 
paler.     Fracture  splintery. 

0.  ratio  fpr  I^,  It,  Si,  fi=2  :  3  :  6  :  2,  whence,  if  half  the  water  be  basic,  (i  (fi",  B^)-f  ^(^1,1 
^e))'  Si^+fl-    Analysis  by  Svanberg: 

Si         ^1       Pe       Mg      Oa       Na      £        fl: 
45-01     22-55    3-06     12-28    4-55     0-22     523     7-11,  undissolved  0-13=100-13. 

Pyr. — In  a  matrass  yields  water,  B.B.  whitens,  and  on  thin  edges  shows  only  incipient  fusioiw 
Svanberg's  formula  is  the  same  as  for  ottrelite.  I 

From  a  limestone  at  Gropptorp  in  Sweden. 

428.  VOIGTITE.  E.  E.  Schmid,  Fogg.,  xcvii.  108,  1856.   Rastolyte /S^/iep.,  Min.,  1857,  Append'. 

p.  vi.,  and  Am.  J.  Sci.,  II.  xxiv.  128. 

In  small  crystals  and  scales,  mica-like  in  structure  and  aspect.  ; 

H.  =  2— 3.  G.=2-91.  Lustre  pearly.  Color  leek-green,  often  yellow-' 
isli  or  brownish  from  alteration.     Thin  scales  translucent. 

Oomp.— 0.  ratio  for  S,  K,  gi,  fl:=  1  :  1  :  2  :  1 ;  (i  R^  +  i  S)''  Si^-fS  fl,  or  the  same  as  that  of  bift) 
tite  with  the  addition  of  water. 
Analyses:  1,  Schmid  (I.  c.) ;  2,  Pisani  (C.  R.,  liv.  686,  Am.  J.  Sci.,  xxsiv.  208): 

Si  ^l         3Pe         Fe        Mg         Ca       Na         fl 

1.  Ehrenberg  33-83       13-40       8-42       23-01       7*54       2*04       0-96       9-87=99-07  Schmid. 

2.  Rastolyte  34-98       21-88      28-44      6-24     922=100-76  Pisani 


Pyr.,  etc. — In  a  glass  tube  yields  wa*er,  sometimes  exfoliates,  and  becomes  brown  and  metallic 
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in  lustre     B.B.  fuses  easily  to  a  black  glass,  with  the  reaction  of  iron.     Attacked  by  muriatic 
acid,  giving  a  yellow  solution,  and  the  insoluble  part  becomes  after  some  days  colorless. 
I    Obs.— Voig-tite  constitutes  the  mica  in  a  kind  of  graphic  granite  at  Ehrenberg  near  Ilmonau 
Rastolyte  is  in  ash-gray,  reddish,  and  bluisli  lamina3,  looking  like  an  altered  mica,  at  Monroe,  N.  Y. 
mixed  with  pyrite,  and  probably  formed  through  the  action  of  the  decomposing  pyrito  ou  mica. 
1    Named  after  Mr.  Voigt,  director  of  the  mines  of  Saxc- Weimar. 

Eukamptiie  of  Kenngott  (p.  307)  is  a  similar  hydrous  biotite  with  less  water. 

Another  from  Rio  Janeiro,  closely  related  to  the  above,  has  been  described  by  Koungott  in  hie 
Uebersicht  for  1856-57,  p.  80.  It  is  in  dull  green  short  prismatic  crystals,  in  granite.  Composi- 
tion, according  to  v.  Hauer  (1.  c),  Si  32-33,  'M  2047,  Fe  26-25,  Mg,  by  loss,  7-75,  Oa  0*85,  iC  2*02, 
ign.  10-33. 

429.  MARGARODITE.     Margarodit  Schafhdua,  Ann.  Ch.  Pharm.,  xlvL  325,  1843. 

Like  miiscovite  or  common  mica  in  crystallization,  and  in  optical  and 
other  pliysical  characters,  except  usually  a  more  pearly  lustre,  and  the 
color  more  commonly  whitish  or  silvery. 

Comp.— 0.  ratio  mostly  1:6:9:2;  whence  the  formula  ,(i  (R',  fl:»)  +  |^l)'  Si',  the  water 
being  basic.  Sometimes  0.  ratio  1  :  9  :  12  :  2,  whence,  (^  (K',  l"l^)-i-f  ^^tl)"  Si';  but  this  divi- 
sion belongs  with  damourite,  if  the  two  are  distinguishable.  This  species  appears  to  bo  often,  if 
not  always,  a  result  of  the  hydration  of  muscovite,  there  being  all  shades  of  gradation  between 
it  and  that  species.  Muscovite  has  the  0.  ratio  for  bases  and  silica  of  4  :  5,  or  nearly ;  and  the 
deficiency  of  base  for  a  uni silicate  here  indicated  appears  to  be  the  source  of  its  tendency  to  take 
up  water,  the  water  passing  in  to  supply  it. 

For  analyses  and  localities  see  under  Muscovite  (p  809). 

A  hydrous  mica,  accompanying  cyanite,  at  Litchfield,  Ct.,  afforded  Smith  &  Brush  (Am  J.  Sci., 
11.  XV.  210)  Si  44-t)0,  ^1  36-23,  3Pe  1-34,  Mg  0-37,  Ca  0-50,  Na  4-10,  K  6-20,  I'l  5-26,  Mn,  F  tr.= 
98-60.  It  is  a  soda-potash  mica  intermediate  between  margarodite  and  paragonite;  0.  ratio 
1  :  7^:  10:  2;  G.  =  2-76. 

430.  DAMOURITE.     Delesse,  Ann.  Ch.  Phys.,  III.  iv.  248,  1845. 

An  aggregate  of  fine  scales,  mica-like  in  structure. 

H.  =  2  — 3.  G.  =  2-792.  Lustre  pearly.  Color  yellow  or  yellowish-white. 
Optic-axial  divergence  10  to  12  degrees,  Descl. 

Comp. — A  hydrous  potash-mica,  like  margarodite,  to  which  it  is  closely  related.    0.  ratio  for 
R,  3S,  Si,  fi,  1  :  9  :  12  :  2. 
Analyses  :  1,  Delesse  (1.  c.) ;  2,  Igelstrom  (B.  H.  Ztg.,  xxv.  308) : 

3Pe      e:      S 

ir.      11-20     5-25=99-52  Delesse. 
4-62     10-90     4  50,  Ag  1-40=100  Igelstrom. 

It  is  the  gangue  of  cyanite  at  Pontivy  in  Brittany ;  and  the  same  at  Horrsjoberg,  Wermland. 
Named  after  the  French  chemist  Damour. 

430A.  Sericite  List  (Ann.  Ch.  Pharm.,  kixL  257).  A  scaly  mineral  from  a  silky  schist,  occur- 
ring  at  Nerothal  near  Wiesbaden.  II.  =  1  ;  G.  =  2-897;  greenish  or  yellowish:white.  It  afforded 
List  Si  4900,  '^\  23  65,  Fe  8-07,  Mg  0-94,  Oa  0-63,  Na  1-75,  K  'J-1 1,  II  3-41,  Ti  1-29;  Si  P  1-60  = 
njO-14.     Supposed  to  be  near  damourite.     Named  from  its  silky  lustre. 

431.  PARAGONITE.     Paragonit  Schafhdua,  Ann.  Ch.  Pharm.,  xlvL  334,  1843.     Pregrattil 

L.  Liebener,  Kenng.  Ueb.  1861,  53,  1862. 

Massive,  sometimes  consisting  distinctly  of  fine  scales  ;  the  rock  slaty  or 
Bchistose.     Cleavage  of  scales  in  one  direction  eminent,  mica-like. 

H.=2-5-3.      G.=2-779,   paragonite,    Schafhiiutl;    2-895,   pregrattitc 


Si         *1 

1.  Pontivy 

2.  Horrsjoberg 

45-22     37-85 
43-41     35-17 

4 
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(Ellaclier.     Lustre  strong  pearly.     Color  yellowish,  grayish,  grayish-whit< 
greenish,  light  apple-green.     Translucent ;  single  scales  transparent. 

Comp. — A  hydrous  soda  mica.  0.  ratio  for  R,  p,  Si,  fi=l  1 9 :  12 :  2,  or  1:1  for  bases  and 
silica,  if  the  water  be  made  basic.  Formula  (i(II^  Na^)-t-f  3k;l)'^Si^;  the  pregrattite  has  a  little 
more  of  protoxyd  bases,  the  0.  ratio  being  1  : 7"3  : 9  ;  1-7  —  3 :  22 :  27  : 5,  or  nearly. 

Analyses  :  1,  Schafhiiutl  (1.  c);  2,  Rammelsberg  (ZS.  G.,  xiv.  *?61);  3,  (Ellacher  (Kenng.  Ueb. , 
I.C.):  I 

Si  Xl        ^e      Mg       Ca      Na        K        fl 

1.  ParagoniU     50*20     35-90       2*36     8*45      2-45=99-36  Schafhaiitl. 

2.  "       (1)46-81     40-06        tr.       0-65     r26     6-40      ir.       4-82  =  100  Ramm. 

Z.  Pregrattite     44-65     40'4lFeO-84    0-37     0-52    7'06     1-71     5*04,  ^r  0-10= 100*70  (Ellacher. 

Pyr.— B.B.  the  paragonite  is  stated  to  be  infusible.  The  pregrattite  exfoliates  somewhat  like 
vermiculite  (a  property  of  some  cliuochlore  and  other  species),  and  becomes  milk-white  on  the 
edges. 

Obs. — Paragonite  constitutes  the  mass  of  the  rock  at  Monte  Campione,  in  the  region  of  St. 
Gothard,  containing  cyanite  and  staurotide,  called  paragonitic  or  talcose  schist.  The  rock  also 
contains  garnet  and  black  tourmaline.  Named  from  Trujodyw,  /  miskad.  The  pregrattite  is  from 
Pregratten  in  the  Pusterthal,  Tyrol. 

A  Brevig  mica  afforded  Defrance  5  p.  c.  of  soda,  but  with  much  less  silica  than  above.  See 
under  Lepidomelane,  p.  307,  where  relations  to  other  Brevig  mica  are  stated,  that  tend  to  show 
that  it  is  an  altered  mica. 

432.  EUPHYLLITE.     Silliman,  Jr.,  Am.  J.  Sci.,  II.  viii.  381,  1849. 

Structure  as  in  mica,  but  laminae  not  as  easily  separable. 

H.  =  3-5-4-5.  G.  =  2-963-3-008,  Silliman;  2-83,  Smith  &  Brush. 
Lustre  of  cleavage  surface  bright  pearly,  inclining  to  adamantine.  Coloi 
white  to  colorless  ;  sides  faint  grayish  sea-green  or  whitish.  Transparent 
to  translucent ;  at  times  opaque  or  nearly  so.  Laminae  rather  brittle. 
Biaxial ;  angle  between  the  optical  axes  7l|-°,  Silliman. 

Comp.— 0.  ratio  for  K,  K,  Si,  fi=l :  8  : 9:  2 ;  whence  (^R^  +  f  S/Si'+f  fl:=,  if  Ca:  K:  Na= 
8  : 4  :  11,  Silica  41-6,  alumina  42-3,  lime  1*5,  potash  3*2,  soda  5  9,  water  6*5=100.  Analyses: 
Smith  &  Brush  (Am.  J.  Sci.,  II.  xv.  209) : 

fl 

5-00=100-32  Smith  &  Brush. 
5-08  =  99*52  Smith  &  Brush. 
5-9]  =99*29  Smith  &  Brush. 
6-23=99-21  Smith  &  Brush. 

The  specimen  for  analysis  2  by  Smith  &  Brush  was  from  the  original  one  described  by  Silliman. 
Their  results  show  that  the  earlier  analysis  of  Crooke  (Am.  J.  Sci.,  XL  viii.  381)  and  those  of  Erni 
&  Garrett  (this  Min.,  3d  edit,  362,  1850)  are  erroneous.  Krni's  and  Crooke's  specimens  were 
from  the  same  that  afforded  the  material  for  analysis  2  of  Smith  &  Brush. 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  exfoHates,  emits  a  strong  light,  and  in  the  forcepa 
fuses  on  the  edges.     Gives  traces  of  fluorine. 

Obs. — Occurs  associated  with  tourmaline  and  corundum  at  Unionville,  Delaware  Co.,  Pa.  The 
impression  of  the  crystals  of  tourmaline  on  the  lateral  surface  of  the  euphyUite  leaves  a  very 
smooth,  hard-looking  surface.  Also  iu  the  same  vicinity  in  aggregated  laminae,  or  scales,  oi 
compact  masses. 

Dr.  Smith  refers  here,  with  a  query,  a  mica  found  by  him  with  the  emery  of  Asia  Minor,  which 
nfforded  him  the  following  results  (Am.  J.  Sci.,  II.  xi.  62,  xv.  210) : 

Si         ^1        3Pe      Mg      Ca     K,  little  Na     fi 

1.  Gumuchdagh    4280     40*61     1*30      tr.       301         undet.         5-62 

2.  Kulah  43-62     38*10     3*50     0*25     0-52  '7-83  6*51 

3.  "  42-71     37-52     2-32      ir.       1*41         undet.         5*95 

4.  N'caria  42-60     37-45     1-70      ir.      068  9-76  6*20 
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They  afford  the  mean  oxygen  ratio,  exchiding  the  water,  1 :  10  :12.  May  bo  damourite  A 
milar  whitish  mica,  from  Newliu,  Pa.,  anbrded  iS.  B.  Sharpies  Si  4.*{,  ^1  40,  ulk.  7  to  8  p.  c. ' 

33.  CBLLACHERITE.     Margarite  from  Pfitschthal  CE/lacher,  Keung.  Uebcrs.  1800,  40,  1862. 
(EUaeherite  Dana,  Am.  J.  Sci.,  II.  xhv.  250,  18G7. 

in  crystalline  scales  or  laminae  ;  structure  micaceous. 

G.  =  2-884  — 2-994.  Lustre  strong  pearly.  Colorgrayisli-wliite  to  white, 
n  thin  plates  transparent.  Elastic.  Double  refraction  strung  ;  optic-axial 
ngle  in  the  air  79''  21'  for  the  red  ray,  78°  45'  for  the  blue,  or  the  same  a3 
:i  muscovite  ;  Descl. 

Comp.— 0.  ratio  for  R,  fi,  Si,  iT,  1 :4  :  6 :  1 ;  whence  the  formula,  if  1*1  be  basic,  (i  (K»,  1*1')+ 
2^1)''' Si\  Remarkable  for  the  presence  of  baryta.  Analyses:  1,  (Ellachor  (I.  c);  2,  Ramraels- 
erg(ZS.  G.,  xiY.  763): 

Si        ^1        3Pe      Fo      Mn      Cu      Mg      Oa      :6a      Sr       Na       K       I'l 
42-59     30-18     0-91     174     012     OSl     485     103     4-65     O'OO     1-42     7-61     4 -4:?  =  99-93  (E. 
43-07     32-79    1-85     OSl    2-yO     0-23     5-'Jl    uiidd.        4-26  Ramm. 

Obs. — Occurs  near  Kemraat  in  Pfitschthal,  along  with  the  chlorite  analyzed  by  Hetzer  (p.  002;, 
'he  locality  is  about  12  miles  in  a  direct  hne  from  that  of  margarite  (p.  60G). 

434.  COOKEITE.     G.  J.  Brush,  Am.  J.  Sci.,  11.  xli.  246,  I860. 

In  minute  scales,  and  in  slender  six-sided  prisms,  sometimes  vermicularly 
)ent.     Often  as  a  coating. 

il.=2'5.  G.=:2-70.  Lustre  pearly  on  plane  of  cleavage.  Color  white 
o  yellowish-green.     In  thin  scales  transparent.     Flexible,  inelastic. 

Comp.  0.  ratio  for  R,  fi.  Si,  It,  1-93  :  21 :  18-74:  11-91,  Brush^l :  10:  9:  5^.  Approaches  a 
lydrous  hthia  mica  in  composition.     Analysis :  P.  Collier  (1.  cj : 

Si         ^1        Li        K        fi       SiF^ 
(§)  34-93     44  91     2-82     2-o7     13-41     0-47,  Tl  exp  at  lOO'C.  0-38  =  99-49. 

Three  determinations  of  the  silica  obtained  35-04,  3405,  35*71  p.  c.  The  alumina  contained  a 
ittle  oxyd  of  iron. 

Pyr.,  etc. — B.B.  exfohates  like  vermiculite,  and  colors  the  flame  intense  carmine-red.  In  the 
?losed  tube  yields  water,  which  is  at  first  neutral,  then  becomes  acid  by  decomposing  the  fluorid 
Df  sihoon  evolved,  while  a  ring  of  silica  is  deposited.  Tube  slightly  etched.  Fu.sible  on  tliin  edges, 
aud  gives  blue  color  with  cobalt  solution.  With  phosphorus  salt  gives  skeleton  of  sihca.  Par- 
tially decomposed  by  sulphuric  acid. 

Obs.— Occurs  with  tourmaline  and  lepidnlite  at  Hebron  and  Paris,  Me.,  often  as  a  pearly  coat- 
ing on  crystals  of  rubellite,  of  which  it  appears  to  be  a  product  of  alteration. 

435.  HISINGERITE.  Hisingerit  (fr.  Riddarhyttan)  Berz.,  Fogg.,  xiiL  505,  1828.  Degcniit 
Hohnberg,  Bidr.  Finl.  Nat.,  i.  4,  Min.  Ges.  St.  Pet,  1850,  1851,  N.  Nordenskiold,  Vert  FinL 
Miu.,  1852.     Skotiolit  Arppe,  Finsk.  Min.,  13,  1857. 

Amorphous,  compact,  without  cleavage. 

11.  =  3.     G.  =  8-045.     Lustre  greasy,  inclining  to  vitreous.     Color  Mack 
to  brownish-black.     Streak  yellowish-hrown.     Fracture  cunchoidal. 

Var.— (1)  Hisingerite.  (2)  Degerdite,  G.  =  2-54,  Ilolmbcrg;  II.  =  2-5;  color  blackish-green  to 
black.  (3)  Scotiolite ;  G-.=3-09 ;  1I.  =  3  ;  color  dark  green  to  black  (and  nsmed  from  a.or.ut,  dark) ; 
contains  much  magnesia,  and  less  water  than  hisingerite.  _ 

Comp.— 0.  ratio  for  fi  +  lK,  Si,  11  =  2  :  3  :  3;  formiUa,  making  one-tliird  of  the  water  bn«ic,  (K, 
S)'Si3  +  4aq,  or  specially,  (i-Il'+ t(^'.  ^'e))'Si='+4aq.     In  the  latter  formula  ft'  iucludea  somt 
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Fe,  Mg,  Ca,  and  occasionally  Mn.  Excluding  R,  the  percentage  composition  is  Silica  3o*9,  sei 
quioxyd  of  iron  42-6,  water  21"o  =  100.  Cleve's  analysis  makes  the  scotioltte  of  Longban  essei 
tially  hisiugerite;  and  that  of  Orijarvi  may  be  an  impure  variety  (anal.  15). 

Analyses:  1,  Hisinger  (Pogg.,  xiii.  505);  2-11,  Cleve,  Oeberg,  Lindstrom,  Nordenskiolf^ 
Thoreld  ((Efv.  Ak.  Stockh.,  1866,  169);  12,  Rammelsberg  (Pogg.,  Ixxv.  398);  13,  14,  Thoret 
(Min.  Ges.  St.  Pet.,  1850,  51,  (Efv.  Ak.  Stockh.,  1866,  169);  15,  Arppe  (1.  c): 

Jl 

20-70  =  10 1-39  Haidinger. 
21-70,  undec.  0-95=:10133  Clevw 
20-78  =  100-46  Oeberg. 
22-04=  100-19  Cleve. 
20-32=  100-93  Lindstrom. 
18-46=101-23  Cleve. 
22-83  =  99-94  Nordenskiold. 
21-09  =  99-90  Nordenskiold. 
21-09=100-86  Lindstrom. 
21-56  =  99-58  Cleve. 
15-80  =  99-34  Cleve. 
11-54=100  Rammelsberg. 
13-70,iFe^0-26,und.  rSO  Thor 
19-64,  undec.  1-40  Thoreld. 
15-12  =  98-74  Arppe. 

The  part  of  the  water  driven  off  at  100°  C.  was  in  anal  2,  11-20;  4,  11-66;  6,  13-11;  6,  9'333 
7,  12-19;  8,  9-37;  9,  13-56;   10,  10-61;   11,  6-30;   14,  11-60;   15,  7-49. 

Pyr.,  etc. — Yields  much  water.  B.B.  fuses  with  difficulty  to  a  black  magnetic  slag.  With  th( 
fluxes  gives  reactions  for  iron.     In  muriatic  acid  easily  decomposed  without  gelatinizing. 

Obs. — Found  at  the  various  locahties  mentioned  above.  At  Riddarhyttan  it  occurs  in  reniforn 
masses  associated  with  pyrite  in  a  copper  mine,  and  is  a  result  of  alteration ;  at  Degero,  nea; 
Helsingfors,  Finland,  in  a  silver  mine. 

Named  after  the  Swedish  chemist,  Hisinger. 

Melanolite  Wurtz  (this  Min.,  679,  1850).  Approaches  hisingerite.  It  is  black,  opaque,  witl 
streak  dark  ohve-green ;  H;.  =  2  ;  G.  =  2  69..  Surface  of  the  mineral  often  striated,  or  with  an  im^ 
perfectly  columnar  aspect.     H.  Wurtz  obta^^ed,  excluding  12-77  p.  c.  of  carbonate  of  hme: 

Si  35-36    ^14-49     3Fe  23-20     Fe  25*18     Na  1-86     H  10-24=100-33. 

From  Milk-Row  quarry,  near  Charlestowu,  Mass.,  incrusting  the  sides  of  a  fissure. 
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5. 

((            (( 

37-55 

1-17  30-57 

7-00 

291 

1-41 

6. 

Jordosen 

34-90 

36-00 

9-20 



2-67 

7. 

Longban 

35-71 

27-70 

7-52 

3-02 

1-68 

1-48 

8. 

Waldemarsvik 

33-66 

39-90 

2-30 



2-95 

9. 

Orijurvi 

36-92 

31-87 

8-92 

. 

2-06 



10. 

Tunaberg 

37-14 

1-39  30-24 

3-02 

0-17 

6-06 

11. 

Longban,  ScotioUie 

36-73 

34-97 

3-09 

ir. 

S-75 



12. 

Riddarhyttan,  IKs. 

33-07 

34-78 

17-59 

0-46 

2-56 

13. 

Degero,  Degerdite 

36-60 

0-80  41-56 

1-16 

2-50 

2-90 

14. 

H                             (( 

34-45 

0-75  38-63 

1-08 

2-33 

2-70 

15. 

Orijarvi,  ScoHolite 

40-97 

0-60  26-04 



15-63 

0-38 

436.  EKMANNITE.    Ekmannit  L.  J.  Igelstrom,  (Efv.  Ak.  Stockh.,  1865,  B.  H.  Ztg.,  xxvi.  21. 

1867. 

Foliated,  chlorite-like.  Also  foliated  columnar  and  asbestiform,  radiated  : 
also  granular  massive,  consisting  of  minute  scales. 

Hardness  and  lustre  as  in  chlorite.  Color  grass-green,  leek-green,  gray 
ish- white ;  also  black. 


Comp. — 0.  ratio  for  R+S,  Si,  £[=4  :  6  :  3,  with  the  bases  mainly  proioxyds  (Fe,  Mn)j  onlj 
one-third  to  one-sixth  being  sesquioxyds  (Pe,  3*cl),  and  regarded  as  impurity  by  Igelstrom.  For- 
mula (f  (Fe,  Mn)+^H)^  Si+^  H,  in  which  two-thirds  of  the  water  is  made  basic.  Analyses: 
1-6,  Igelstrom  (1.  c.) : 


1.  Folmass.,  grass-gn. 

2.  Fol.'CoL,  gyh.-w. 

3.  Fol.-rnass.,  leek-gn. 

4.  Gran.-mass.,  grass-gn. 

5.  Asbestif.,  green 

6.  FoL-mass.,  green 


§i 

34-30 
36-42 
4030 
37-07 
37-69 
36-82 


^1 

tr. 
1-07 
5-08 
5-85 

3-03 


3Pe 

4-97 
4-79 
3-60 


Fe 

35-78 
24-27 
25-51 
3J 
3607^ 
3109 


Mn 

11-45 
21-56 
7-13 
•20 


Mg 

2-99 

tr. 

7-64 

6-32 


14-74 
9-29     7-53 


Oa 


tr. 
2-73 


tr. 


10-51  =  100. 

9-91=98-02. 
10-74=100. 

9-71  =  99-88. 
11-50  =  100. 
10-71  =  99-07. 


^  With  perhaps  some  alumina. 
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Pyr.,  etc.— On  heating  yields  water,  becomes  black,  submctallio,  and  after  ignition  stronglj 
nagnetic.     B.B.  fuses  to  a  black  slag.     Soluble  in  muriatic  acid,  with  a  deposition  of  tiiliea. 

Obs.— From  a  mine  of  magnetite  at  Grythyttan,  in  Sweden,  tilling  cavities  in  the  ore  pcno. 
;ratmg  it  extensively,  and  constituting  nodular  masses  and  beds.  Anal.  4  is  of  the  green  interior 
)f  a  nodule  whicli  was  black  externally.  Some  of  it  contains  carbonate  of  lime,  and  aomo  aflbrdj 
Nheu  heated  a  bituminous  odor. 

Named  after  G.  Ekmann,  proprietor  of  the  mine. 

Alt. — Becomes  black  on  exposure,  through  oxydation. 

3J437.  NEOTOCITE.  Neotokit  ^^.  Kordenskidld,  Yerz.  Finl.  Min.,  1852,  Wittingit  id.,  ib. 
Vattenhaltigt  Mangauoxid-silikat  tT".  F.  Bahr,  (Efv.  Ak.,  1850,  240.  Stratopeit  L.  J.  Ljelslrbni^ 
ib.,  1851,  143  (with  mention  of  "Neotokit"  and  "Wittingit"). 

Amorphous. 

H.  =  3— 4.  G.=:2-64— 2-8.  Lustre  dull,  sometimes  feebly  submetallic. 
Color  black  to  dark  brown  and  liver-brown.  Streak  dark  brown  to  black. 
Opaque. 

Comp.,  Var. — The  amorphous  mineral  substances  hero  included  are  results  of  the  alteration 
of  rhodonite,  in  which  the  manganese  passes  from  the  state  of  protoxyd  to  that  of  sesquioxyd, 
and  other  changes  take  place  through  the  presence  of  any  ingredients  in  the  altering  intiltrating 
waters.  A  uniformity  of  composition  is  not  therefore  to  be  expected,  and  much  doubt  must  exist 
as  to  the  reality  of  the  species  which  any  chemical  analyses  may  seem  to  indicate.  The  most 
recent  analyses  (anal.  2  to  5  below)  have  a  correspondence  in  oxygen  ratio  which  appears  to  show 
that  there  is  among  them  at  least  one  true  hydrous  silicate  of  manganese,  and  that  it  is  related 
in  composition  to  hisnigerite.  The  0.  ratio  for  K+fi,  Si,  II,  in  analvsis  2  is  12-60  :  19*1 1  :  1 4-^52; 
3,  11-56  :  18-69  :  14-86;  4,  12-11  :  19-()9  :  14-02;  5,  13-04  :  1834  : '15-44;  each  of  which  corres- 
pond quite  nearly  to  2  :  3  :  2|,  and  to  the  general  hisingerite  formula,  (IJ^,  Jj)'  §i^-|-3  aq,  in  which 
two-fifths  of  the  water  is  made  basic. 

Neotocite  (anal.  4,  5)  is  here  included  by  A.  E.  Nordenskiold  along  with  stratopeite,  and  good 
authority  appears  thus  to  be  given  for  setting  a  nde  the  older  analysis  of  it  by  Igelstrom  (anal.  6). 
In  stratopeite,  G.  =  2-64,  according  to  Igelstrom;  in  neotocite  and  wittingite,  G.  =  2-7  — 2-8,  according 
to  N.  Nordenskiold. 

Bahr's  and  Svanberg's  analyses,  9-12,  give  a  dit  "ent  composition,  as  the  manganese  is  made 
sesquioxyd;  but  new  determinations  are  requind  before  these,  or  the  analyses  of  wittingite.  can 
be  taken  as  representing  distinct  chemical  compounds.  Bahr  writes  for  analyses  *9,  10,  11,  itn' 
Si'+3  11;  and  for  anal  12,  obtains  the  0.  ratio  for  It+^,  Si,  Tl,  13-9  :  17-6  :  8-5.  The  wUtmgiU 
analyzed  by  Arppe  (anal.  7)  contained  7-21  p.  c.  of  carbonic  acid,  corresponding  to  1882  p.  c.  of 
carbonate  of  manganese. 

Analyses:  1,  Igelstrom  (1.  c);  2-5,  Cleve  and  A.  E.  Nordenskiold  (CEfv.  Ak.  Stockh.,  1866,  169, 
J.  pr.  Ch.,  c.  121);  6,  Igelstrom  (Nord.  Verz.  Finl.  Min.,  1852,  Beskrifu.  Finl.  Min.,  138,  1863);  7, 
Arppe  (Finsk.  Min.,  21);  8,  Nordenskiold  (J.  pr.  Ch.,  c.  122);  9-12,  Bahr  (1.  c,): 

Si  Xl      3Pe  Fe      Mn      Mn     Mg    Ca  It 

\.  Vax^htv^,  Stratomite    35-43  10-27 32-41    8-04    13-75  =  99-90  Igelstrom 

2  "  "  35-83  8-20  29-37  8-66    16-1 1,  I'b  213  C. 

3.  "  »  35-05 1-36  38-49  527  047  16-72,  l»b  3*31   N. 

4.  GQstvMimdi,  Neotocite   3579    10-90  13-93    20-51   2-44  0-52    15-77  =  99-86  Nord. 

5.  '«  "         34-38  1-57   18-58     2-88 22-67  250    17-37  =  99-95  Cleve. 

6.  Ingoa  "  35-69  0-40  25-08  24-12    2-90  0-55  10-37  =  991 1  Igelstr. 

7.  Wittingi,  Witiingiie      35-01    3-50  43-20 11-03, 07-21  =9995 A 

8.  Bredvik,         ''               39-72    2-06 3476  1-210-69  21-98=100-42  Nord. 

9.  Klapperud  36-20  111     070  47-91 443  O'til      9-43=100-39  Bahr. 

10.           "  36-11  0-90   11-31 42-00    0*57  070  [943]  =  1 01-39  Svanb. 

11            ti  34.72  1-U9  10-45 42-64    0-36  0*56      9-76  =  99-98  Bahr. 

12]          "  33-81   103     7-53 4618  1-42  0-72      9-57  =  100-26  Bahr. 

Pyr.,  etc.— Yields  much  water.     Reactions  with  borax  for  manganese  and  iron.    DifBeultlj 

fusible  to  infusible.  •,  1     j  / 

Obs.— Occurs  with  rhodonite  at  Paisberg  in  Filipstad,  Sweden  (straiopeiie) ]  Gestnkland  [r.-nU^ 

cite)  in  Sweden ;  at  Ingoa  {ib.),  Finland ;  at  Wittingi  (wittingite)  in  Storkyro,  Finland ;  at  Bred 

nk  {ib.)  in  West  Gothland ;  at  Klapperud  in  Dalecarlia,  Finland. 
Named  from  veoroKOi,  0/ recent  origin.     This  name  antedates  stratopeiU. 
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438.  STUBELITE.    Stiibelit  Breiih.,  B.  H.  Ztg.,  xxiv.  322,  1865. 

Reniform  and  botryoidal  massive. 
H.=4— 5.    G-.  =  2-223  — 2-263.    Lustre  vitreous,  brilliant.    Color  velyet  to  pitchy  blade.  Streal* 
dark  brown.    Fracture  conchoidal,  distinct.    Brittle.     Analysis  by  Stiibel  (L  c' 


Si 
26-99 


^1 

5-37 


10-18 


Mn 
21-89 


Cu 
15-25 


Mg 
1-03 


H 
16-85 


CI 

0-77  =  98-33. 


Obs. — Occurs  at  the  island  of  Lipari.    Named  from  Dr.  Alphonse  StiibeL 


439.  GILLINGITE.  Svart  Stenart  (fr.  Gillinge)  Bisinger,  Afh.,  iiL  304,  1810.  Gillingil 
Hisinger,  Min.  Geogr.  Schwed.  (Wohler's),  102,  1826.  Thraidit  (fr.  Bodenmais)  v.  Kob.,  Pogg., 
xiv.  67,  1828.     Traulit. 

Amorphous — compact. 
H.=3.     G. =3-04:5,  Hisinger,  fr.  Gillinge.     Lustre  shining  to  dull;  sur- 
face of  fracture  earthy.     Color  black  or  blackish. 

Oomp.,  Var.— 0.  ratio  for  R+B,  gi,  &=,  nearly,  1:1:1;  whence  {^k^  ^f  Si'+6  aq.  (1)  In 
anal.  {>,  of  giUingite^  B'*  :  S=2  :  5 ;  in  4,  7  :  9-5,  or  nearly  3  :  4.  (2)  For  anal  7,  of  thraulite,  v. 
Kobell  adopts  the  same  0.  ratio,  1:1:1,  observing  that  the  mineral  analyzed  contained  some 
mixed  pyrrhotite  Analyses:  1,  Hisinger  (Afh.,  iii.  304);  2,  Eammelsberg  (Pogg.,  Ixxv. 
398);  3,  4,  Hoglund  and  Tamm  (CEfv.  Ak.  Stockh.,  1866,  169,  J.  pr.  Ch.,  c.  123);  5,  Hermann 
(J.  pr.  Ch.,  xlvi.  238) ;  6,  Hisinger  (Pogg.,  xiii.  505) ;  7,  v.  Kobell  (1.  c.) : 


.   Si 

^1 

3Pe         Fe 

Mn 

Mg 

Ca 

fl 

1. 

Gillinge 

27-50 

5-50 

51-50 Mu 

0-77 

11-75  =  97-02  His. 

2. 

u 

32-18 



30-10       8-63 

4-22 

5-50 

19-37  =  100  Ramm. 

3. 

(( 

27-88 



31-62     18-29 

1-17 

6-95 

13-92=99-83  Hoglund 

4. 

i(             . 

29-85 

2-96 

34-23     11-66 

2-69 

3-12 

0-50 

15-52  =  100-53  Tamm. 

5. 

Orijarvi,  Hising, 

29-51 

10-74     87-49 



7-78 

13-00  =  98-52  Herm. 

6. 

Bodenmais, 

lliraulite 

31-77 



49-87 



2000  =  101-64  His. 

7. 

(( 

u 

31-28 

43-42       5-70 

19-12=99-52  KobelL 

Pyr.,  etc. — Yields  much  water.  B.B.  fuses  at  5  to  a  black,  slaggy,  opaque,  magnetic  globule. 
Decomposed  by  muriatic  acid. 

Obs. — From  Gillinge-Grube,  in  Sodermanland,  Sweden,  whence  the  name.  Thraulite  (named 
from  BpavXoi^  fragile)  occurs  at  Bodenmais,  three  leagues  from  Zwiesel,  in  Bavaria,  with  vivianite, 
etc. 


440.  JOLLYTE.    JoUyt  v.  KoheU,  Ber.  Ak.  Miinchen,  1865,  168. 

Compact,  amorphous. 

H.=:3.  G.=2'61.  Lustre  weak  greasy.  Color  dark  brown;  in  thin 
splinters  transparent,  with  green  to  brownish-red  color  ;  the  coarse  powder 
is  light  leek-green,  the  fine,  light  grayish-green  ;  in  some  positions  the 
powder  appears  ochre-yellow.  Fracture  subconchoidal  and  splintery.  In 
thin  splinters  shows  double  refraction. 

Comp.— 0.  ratio  for  R,  S,  Si,  fi=l  :  2  :  3  :  2;  (^  fiVf  ^1)'  Si^-f4  fi,  if  Fe  :  Slg=3  :  2,= 
Si  35-5,  ^1  27-0,  Fe  17-0,  Mg  6-3,  H  14-2=100.     Analysis:  v.  Kobell  (L  c): 

Si  35-55         ^1  27-77         Fe  16-67         Mg  6-66        fl  13-18=99-83. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  swells  up  and  fuses  with  difficulty  on  thin 
eiges  to  a  black  mass,  which  is  not  magnetic,  or  only  slightly  so;  with  the  fluxes  gives  the  reac 
tions  for  iron.    Decomposed  readily  by  muriatic  acid,  leaving  gelatinous  silica. 
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Obs.— Occurs  at  Bodenmaia  in  Bavaria,  with  pyrite,  vivianito,  iolite,  etc.    Resembles  a  liisin- 
rite  in  which  the   iron   is  replaced   by  ahimiua.      It  is  distinguished  from  this  mineral  as 
3ll  as  from  gillingite,  by  the  green  color  of  its  powder,  and  bv  yielding  a  residue  before  'thd 
Dwpipe  which  is  but  slightly  magnetic.     Named  after  the  physicist,  G.  Jolly. 
L.  Saemann  observes,  m  a  letter  to  the  author,  that  this  species  is  very  similar  to  fahlunite. 

441.  Epichlorite  Bamm.  (Fogg.,  Ixxiii.  437,  1849).  Fibrous  or  columnar,  between  schiller  spar 
id  chlorite  in  its  characters.  H.  =  2  — 25;  G.  =  '2-76;  color  dull  leek-green;  streak  wliito  to 
eenish ;  lustre  greasy ;  in  thin  columns  trau.slucent  and  of  a  bottle-green  color. 

COMP.— 0.  ratio  for  R,  ft,  Si,  ri=4  :  3  :  9  :  4,  whence,  for  bases,  silica,  and  water,  if  half  of 
16  water  be  basic,  9:9:2.     Analysis  (I,  c.) : 

Si  40-88     3tll0-96     3Pe  8-72     Fe  8-96     Mg  2000     Oa  068     fl  10-18=  100-38. 

B.B.  fuses  only  in  thin  fibres  with  difficulty.     With  the  fluxes  reaction  of  silica  and  iron. 
Forms  veins  m  a  rock  resembling  serpentine  at  Harzburg.     Named  in  allusion  to  its  being  near 
ilorite  in  characters. 

442.  POLTHYDRITE  Breith.  (Handb.,  ii.  334,  1841).  From  St.  Cristoph,  at  Breitenbrunn,  in 
axony.  Amorphous;  H.  =  2  — 3;  G.=  2-095  — 2-142;  lustre  duU;  color  liver-brown ;  streak 
ghter,  grayish.  According  to  Plattner,  contains  Si,  3Pe,  Fe,  with  some  j^l,  Mn,  and  29-20  p.  a. 
f  water.     In  muriatic  acid  decomposed. 

443.  LiLLiTE  Feuss  (Ber.  Ak.  "Wien,  xxv.  550,  1857).  From  Przibram  in  Bohemia,  with  pyrite, 
nd  arising,  apparently,  through  the  agency  of  decomposing  pyrite.  H.  =  2;  G.=:3-043.  Earthy, 
ke  glaucouite;  blackish-green.  Analysis  afforded  Si  32-48,  Fe,  i'e  5495,  tl  10-20,  Ca  0  r9«», 
•eS  0-63  =  100-22. 

444.  Chlorite-like  Mineral,  from  the  keuper  of  Altenburg,  Ilaushofer  (J.  pr.  Ch.,  icix.  239). 
Jolor  dark  leek-green.  Stated  to  be  B.B.  infusible.  Analysis  gave  Si  29-51.  -kX  1 154,  3?e  18  2G, 
^e  25-26,  Ca  052,  H  14-8I=99-90.     0.  ratio  of  bases  and  sihca=l  :  1,  and  of  ft,f4=l  :  2. 


445.  PYROSCLERITE.    Pyrosklerit  v.  KoMl,  J.  pr.  Ch.,  ii.  53,  1S34. 

Orthorhonibic,  or  monoclinic  ;  Descl.  Cleavage  :  basal  eminent  or  nii- 
jaceous  ;  in  a  transverse  direction  at  right  angles  to  the  former,  in  traces. 

H.=:3.  G.  =  2*74,  V.  Kobell.  Lustre  of  cleavage  surface  weak  pearly. 
Color  apple-  to  emerald-green.     Translucent. 

Comp.— 0.  ratio  for  %  K,  Si,  fi=4 :  2  :  6  :  3 ;  whence  (|  B.^+\  'k\f  Si'+  3  l^=Silica  389,  alu- 
mina  14-8,  magnesia  34-6,  water  11-7  =  100.  By  making  part  of  the  water  basic  in  this  species 
and  the  three  following,  the  0.  ratio  for  bases  and  sihca  may  be  3  :  2,  and  the  formulas  as  written 
on  p.  451. 

Analysis :  v.  Kobell  (1.  c.) : 

gi         Xl        ^'r       Fe       Mg         it 
\.  Wodi,  Pyroscleriie     3703     1350     1-43     352     31-G2     1100=98'10. 

The  0.  ratio  from  the  analysis  is  13-43:  6*75  :  19-74 :  978,  whence  2018:  19-74  for  the  bases  and 
silica. 

Pyr.,  etc.— Yields  water.  B.B.  fuses  at  38-4  to  a  grayish  glass.  With  the  fluxes  reacts  for 
chromium  and  iron.     Decomposed  by  muriatic  acid  with  gelatinization. 

Obs.— Pyrosclerite  appears  to  differ  from  kammererite  in  crystallization  as  well  as  composi- 
tion.     It  may  include  tahergiie  (p.  496,  7,  8)  and  the  Talc-chloriU  of  Travcrsella  (p.  500). 

Occurs  with  chonicrite,  constituting  seams  in  serpentine,  near  Porto  Ferrajo,  Elba. 

Named  from  iTvp,Jire,  and  cK^ripos,  hard  (refractory). 

445A.  Yermiculite  T.  H.  Wehh  (Am.  J.  Sci.,  vii.  55.  1824).  Hexagonal,  being  optically  uniaiinl, 
DescL  Occurs  in  small  foliated  scales,  distributed  through  a  steatitic  base,  and  licnce  scily-mn* 
sive.  H.  =  l-2;  G.  =  2-756,  Crossley;  lustre  somewhat  talc-like;  color  grayish,  somewnal 
brownish. 
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A.naljsis :  Crossley  (this  Min.,  3d  ed,  291,  1850) : 

Si  35-74    ^1  16-42     Fe  10-02     ilg  2l'U    fl  10-30r=99-92. 

0.  ratio  for  E,  K,  gi,  fi= 13-20  :1-66: 19-16  :  9;14— T.:  4:11:5,  or  approximately  4:2:6:3! 
which  is  that  of  pyrosclerite.  General  formula  (R^,  SfSi^+ 2  aq,  as  above.  Thomson  obtaine^i 
Si  49-08,  ^1  7-28,  3Pe  16-12,  Mg  16*96,  H  10-28;  but  he  evidently  took  the  specimen  in  massji 
while  Crossley  separated  with  great  care  from  the  base  the  scaly  mineral  which  is  the  true  ver< 
miculite.  When  heated  exfoliates  prodigiously,  the  scales  opening  out  into  long,  worm-likd 
threads,  made  up  of  the  separate  folia.  Exfoliation  commences  at  500°  to  600°  F.,  and  takes  plaoe 
with  so  much  force  as  often  to  break  the  test  tube  in  which  the  mineral  may  be  confined.  B.BI 
fuses  at  3-5  to  a  grayish-black  glass. 

Occurs  at  Milbury,  near  Worcester,  Mass.  Named  by  Webb,  as  he  says,  from  the  Latin  veN 
tniculor,  I  breed  worms. 

446.  CHONIORITE.    Chonikrit  v.  Koh.,  J.  pr.  Ch.,  ii.  51, 1834.     Metaxoit  Arppe,  Finsk.  Min^ 
Act.  Sci.  Fenn.,  vi.  580,  1861,  Holmberg,  Verb.  Min.  St.  Pet.,  1862,  145. 

Massive,  crystalline  granular,  or  compact ;  sometimes  globular,  radiated.! 

ll.=2'5-S.  G.r=2-91,v.  Kob.  ;  2-58-2-61,  Arppe.  Lustre  weak  silky,H 
to  glimmering  or  dull.  Color  white,  sometimes  with  yellowish  or  grayishl 
spots  ;  pale  greenish-blue. 

Comp.,  Var. — 0.  ratio  for  S,  K,  Si,  6=3  :  2  :  5  :  2.  It  is  a  lime  pyrosclerite.  OhonicriU'i 
occurs  only  massive,  white,  with  Gr.=r2-91,  and  has  the  lime  to  the  magnesia  as  1  :  2.  Metaxoiie'' 
is  greenish-blue  to  nearly  white,  amorphous  or  crystalline  granular,  with  G.r=2-58  — 2-61,  and' 
lime  to  magnesia  about  1:1.  It  contains  more  silica,  the  oxygen  ratio  for  bases,  silica,  and  water  i 
being  5:6:3.     Analyses:  1,  v.  Kobell  (1.  c.) ;  2-4,  Asp  and  Hallsten  (Finsk.  Min.,  1.  c.) : 


Si 

^1 

^e 

Mn 

Fe 

Mg 

6a 

H 

1. 

Chonicrite 

35-69 

17-12 

1-46 

22-50 

12-60 

9-00=98-37  KobelL 

2. 

Metaxoiie^  cryst 

38-69 

9-68 

4-7 

undei. 



15-28 

undei. 

12-97  Asp. 

3. 

U                         (( 

37-90 

9-78 

6-73 

2-05 

12-23 

18-79 

12-76=100-24  Asp. 

4. 

"        amorph 

.    40-63 

10-17 

6-78 

undet 

11-24 

16-03 

12-88  Hiillsten, 

Chonicrite  gives  the  0.  ratio  for  It,  K,  Si,  ii=12-8  :  8  :  19-0  :  8 ;  or  for  bases,  silica,  and  water, 
20-8  :  19  :  8. 

Mtlaxoite,  anal  3,  gives  10-3  :  7-17  :  20-21  :  11 -34  =  for  bases,  silica,  and  water,  17-5  :  20-2  :  11-3. 

Pyr.,  etc. — Yield  much  water.  Chonicrite  fuses  with  intumescence  at  8-5— 4  to  a  grayish- 
white  glass,  and  is  decomposed  by  muriatic  acid,  the  silica  separating  in  powder.  Metaxoite 
acts  much  the  same. 

Obs. — Chonicrite  forms,  with  pyrosclerite,  seams  in  serpentine,  on  Elba:  and  metaxoite  is 
found  near  Lupikko  in  Finland,  some  versts  south  of  Pitkaranta,  with  serpentine. 

Chonicrite  is  from  x'^^-^'^,  f^ion,  and  KpiTo?,  test,  its  fusibility  distinguishing  it  from  some  allied 
species.     Metaxoiie,  from  its  nearness  to  meiaxiie. 

447.  JEFFERISITE.    Vermiculite?  G.  J.  Brush,  Am.  J.  Sci.,  II.  xxxi.  369,  1861 ;  Jefiferisite 

id.,  ib.,  xh.  248,  1866. 

Orthorhombic  ?  In  broad  crystals  or  crystalline  plates.  Cleavage :  basal 
eminent,  affording  easily  very  thin  folia,  like  mica.  Surface  of  plates  often 
triangularly  marked,  by  the  crossing  of  lines  at  angles  of  60°  and  120°. 

H.=l*5.  G.=:2*30.  Lustre  pearly  on  cleavage  surface.  Color  dark 
yellowish-brown  and  brownish-yellow ;  light  yellow  by  transmitted  light. 
Transparent  onl}'-  in  very  thin  folia.  Flexible,  almost  brittle.  Optically 
biaxial,  Descl. 

Comp.-O.  ratio  for  %  ^,  Si,  11=2  :  3  :  5  :  2i(in  the  analysis,  3);  whence  (|  R'-hf  15)'  Si"-|- 
3  fl.    Differs  from  pyrosclerite  in  the  larger  proportion  of  sesquioxyds.    Analysis:  Brush  (1.  c.) 

Si         ^1         3Pe       Fe       Mg       6a     JSTa      K        fl 
Westchester         37-10     17-67     10  54    1-26     19-65     056    ir.     0-43     13-76=100-87  Brush. 
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The  exact  0.  ratio  is  820  :  11-36  :  1979  :  1223,  giving  for  bases  and  silica  19'56  :  19  79. 

Pyr.,  etc. — When  heated  to  300^  C.  exfoliates  very  reniarkal)ly  (like  vermiculito);  IJ.B.  in 
'creeps  after  exfoliation  becomes  pearly-white  and  opaque,  and  ultimately  fuses  to  a  dark  gray 
pass.     With  the  fluxes  reactious  for  silica  and  iron.     Decomposed  by  muriatic  acid. 

Obs. — Occurs  in  veins  in  serpentine  at  Westchester,  Pa.  Plates  often  several  inches  across 
famed  after  W.  W.  Jefteris  of  Westchester,  Pa. 

A  foliated  mineral  similarly  exfoliating  occurs  coarse-granular  massive,  according  to  R.  Pum- 
telly,  in  Japan,  in  the  mountains  of  the  peninsula  of  Kadzusa,  S.E.  of  Yedo. 

A  mineral  from  the  Yosges,  referred  to  pyrosclerito  by  Dolesse  (Ann.  d.  Min.,  IV.  xx.  IfiS,  1851), 
pproaches  more  nearly  the  jefterisite  in  its  oxygen  ratio,  although  containing  less  oxyd  of  iron 
s  a  substitute  for  alumina.  It  has  the  following  characters:  cleavage  as  in  pyrosclerite,  perfect 
u  one  direction,  and  less  so  in  a  transverse ;  structure  a  httle  lamellar;  soft;  G.  =  2(i'l2;  lustre 
jreasy  or  waxy;  color  grayish,  bluish,  and  emerald-green.  Composition,  according  to  Dolesse,  Si 
8-39,  ^1  2G-54:,  '^r  tr.,  Fe  059,  Mn  tr.,  Mg  [221G],  Oa  067,  11  11-67.  0.  ratio  for  R,  fi,  Si, 
1=2  :  3  :  5  :  2A.  As  the  magnesia  was  not  directly  determined,  the  results  are  doubtful.  It 
jccurs  in  nodules-in  serpentine  at  St.  Philippe,  near  Sainte  Marie-aux-Mines. 


148.  PENNINTTE.  Chlorite  pt.  Hydrotalc  (=Wasserglimmer  of  Morin)  Xecker,  Min.,  1835 
Pennine  J.  Frobel  &  E.  Schweizer,  Pogg.,  1.  523,  1840.  Kammererite  Nordensk.,  Act.  Soc.  Sci. 
Fen.,  i.  483,  1841,  and  Arsberiit.  1843,  193.  Rhodochrom  Fiedler,  Rose,  Reise  n.  d.  Ural,  ii. 
1842,  and  Pogg.,  lix.  1843.  Tabergit  pt.  Scheerer,  Pogg.,  Ixxi.  448,  1847.  Chromchlorit  Ilerm^ 
J.  pr.  Ch.,  hii.  21,  1851.  RhodophyUite  Genth.,  Proc.  Ac.  ScL  Philad.,  1852,  118,  121.  Penninit« 
Dana. 


Ehoraboliedral.  i?A^==65°36: 
planes  :  0,i;  rliombohedral,  -^^^  f, 
j3jj.,  jff,  f  (^),  J  (^),  occnrring  often 
as  pyramids,  f.  416.  0  A  3*3  =  128° 
51'  ;  6>  A  1=121°  47';  i^  A  f = 
162°  8';  OAi  {r)=d5°  40'  (95° 
16'  obs.) ;  6>  A  f  (m)=94°  3'  (obs. 
94°  0') ;  ^  A  ^i,  in  twin,  =  152°  10'. 
Cleavage :  basal,  higblj  perfect. 
Crystals  often  tabular,  and  in  crest- 
ed groups.  Also  massive,  consist- 
ino:  of  an  ao^orrejjration  of  scales  ; 
also  compact  cryptocrystailme. 

H.=2— 2*5  ;  3,  at  times,  on 
edges.  G.=2-6-2-85;  2-673,  Ala. 
Lustre  of  cleavage  surface  pearly  ; 
of  lateral  plates  vitreous,  and  some- 
times brilliant.  Color  green,  apple- 
green,  grass-green,  grayish-green, 
olive-green ;    also  reddish,    violet, 


6^Ai?=103°55';  a=3-4951.  Observed 


414 


41 


Texas,  Pa. 
415 

/'^\.        ^^-—^ 

^ 

-^^^^^Eg=^^gr 

/t 

s^/:  —     ^=^ ^_ 

>^^s^^i^^ 

'tf 

Texas,  Pa. 


Kammererite,  Urals. 


rose-red,  pink,  grayish-red ;  occasionally  yellowish  and  silvcr-white;  vmk't 
crystals,  and  sometimes  the  green,  hyacinth-red  by  transmitted  light  along 
the  vertical  axis.  Transparent  to  subtranslucent.  Lamma3  tiexible,  n(»t 
elastic.  Double  refraction  feeble ;  axis  either  negative  or  positive,  and 
Bometimes  positive  and  negative  in  different  lamina}  of  the  same  plate  or 
crystal. 

Var.-l.  Penninite.     As  first  named,  it  included  a  green  crystaUized  chlorite  from  the  Pennine 

^Hydrokik  of  Necker  is  penninite  from  the  Binnen  valley,  in  the  Yalais.  Axis  f.^'^fJ^^F^l'^^ 
lion  positive,  Descl.     Most  of  the  penninite  from  Zermatt,  aud  that  of  Bmnon  and  the  Tyrol,  hart 
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a  negative  optical  axis  ;  some  crystals  of  Zermatt,  and  those  of  Ala,  a  positive ,  and  some  platefi 
from  Zermatt  consist  of  positive  and  negative  laminse  united ;  Descl. 

2.  Tabergiie,  from  Taberg,  Wermland  {Blue  talc  of  Werner,  and  called  also  mica-c?dorite\  is  aij 
bluish-green  or  green  chlorite.  According  to  Descloizeaux's  optical  observations,  it  is  in  part  uni'' 
axial,  with  the  axis  positive  lilce  true  penninite.  But  in  other  cases  uniaxial  and  biaxial  plates 
are  combined,  and  negative  and  positive  also  ;  and  the  axial  divergence  of  the  biaxial  plates  varies 
from  1°  to  33°,  indicating  a  mixture  of  penninite  and  another  chlorite,  either  pyrosclerite  or 
ripidolite. 

Crystals  of  Texas  have  the  double  refraction  positive  though  feeble  (Descl.,  Cooke) ;  they  ares, 
often  mixed  with  ripidolite,  and  sometimes  a  crystal  is  traversed  by  a  band  of  ripidolite,  whose  3 
optic-axial  angle  is  60°  to  70°  (Descl.). 

3.  Kdmmereriie.     The  original  specimen  was  a  reddish- violet  micaceous  mineral  from  L.  Itkul  inii 
Bissersk,  in  Perm,  Russia,  partly  in  6-sided  prisms.     It  was  named  after  Kammerer  of  Eussia. 
Rhodophyllite  of  Genth,  and  chrom-chlorite  of  Herm.  (anal.  12),  are  the  same,  from  Texas,  Pa. ;  G.=r  : 
2"6]  7  — 2*62.     Rhodoclirome  is  a  compact  or  scaly-granular  variety,  originally  from  L.  Itkul,  Siberia, 
having  a  splintery  fracture,  with  Gr.=:2-66  — 2-67.     Color  deep  green;  but  violet,  rose-  or  peach- 
blossom-red  in  thin  splinters,  whence  the  name. 

4.  Loganite  of  Hunt  {=PseudopMte  of  Keangott)  is  near  penninite  in  composition.     A  notices 
of  loganite,  from  Calumet  FaUs,  Canada,  is  given  under  Altered  Hornblende  (p.  242),  as  it  has  the 
form,  angles,  and  cleavage  of  that  species ;  and  also  of  an  allied  material  under  AUe7-ed  Pyroxene 
(p.  221).     It  has  Gr.  =  2'60  — 2*64;  color  clove-brown  to  chocolate-brown ;  lustre  duU. 

Pseudophiie  of  Kenngott  (Ber.  Ak.  "Wien,  xvi.  1855)  has  the  composition  of  loganite,  but  is  > 
compact  massive,  without  cleavage,  and  resembles  serpentine  (whence  the  name,  from  TJcijJoV, 
false,  and  ophite  or  serpentine);  H.  =  2-5;  G-.=2*75  — 2-77 ;  lustre  weak;  color  grayish-green, 
olive-green,  pistachio-green ;  feel  unctuous.  It  forms  the  gangue  of  enstatite  (Mg  Si)  at  Zdjar  in 
Aloysthal,  Moravia.  In  the  occurrence  of  a  massive  form,  penninite  is  thus  like  talc,  pyrophyl- 
lite,  and  other  related  species. 

Descloizeaux  found  (Min.,  436)  E  A  E=66°  28'  in  penninite,  and  0  A  i?=103°  45';  and  the 
latter  in  the  Texas  kammererite.  The  above  angles,  and  figs.  414,  415,  are  from  Cooke's  paper  on 
the  latter  (Am.  J.  Sci.,  II.  xhv.  201),  and  f.  416  is  from  Kokscharof  (Verh.  Min.  G-es.  St.  Pet.,  1851). 

Comp. — 0.  ratio  for  bases  and  silica  4  :  3,  corresponding  to  8  (Mg^  ^1),  9  Si,  1 2  H,  but  vary- 
ing from  4  :  3  to  5  :  4.  Exact  deductions  from  the  analyses  cannot  be  made  until  the  state  ol 
oxydation  of  the  iron  in  all  cases  is  ascertained ;  and,  further,  until  it  is  also  proved  that  there 
may  not  be  a  crystaUine  mixture  such  as  is  mentioned  above  under  tabergite.  The  mineral  often 
contains  microscopic  grains  of  magnetite,  and  these  are  supposed  by  Kenngott  to  occasion  some 
of  the  discrepancies  in  the  analyses. 

Analyses:  (1)  Penninite.  1,  Schweizer  (Pogg.,  1.  526);  2,  3,  Marignac  (Ann.  Ch.  Phys.,  III.  x. 
428);  4,  Merz  (Kenngott's  Uebers.,  1858,  62);  5,  MacDounell  (Proc.  R.  Acad.  Dubhn,  5,  307);  6. 
Marignac  (1.  c);  7,  Rammelsberg  (4th  SuppL,  'h7).  (2)  Kammererite,  etc.  8,  Hartwall  (Jahresb., 
xxiii.  266);  9,  Hermann  (J.  pr.  Ch.,  hii.  1);  10,  T.  H.  Garrett  (Am.  J.  Sci.,  II.  xv.  332);  11 
G-enth  (Proc.  Ac.  Sci.  Philad.,  1852,  121);  12,  Hermann  (1.  c.) ;  13,  14,  Smith  «fc  Brush  (Am.  J. 
Sci.,  II.  xvi.  47);  15,  16,  Pearse  (Am.  J.  Sci.,  II.  xxxvii.  222);  17,  Hermann  (1.  c).  (3)  Massive, 
18,  V.  Hauer  (Ber.  Ak.  Wien,  xvi.  1855);  19,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  491): 


=99-08  Schweizer. 

=  99*74  Marignac. 

=  100  Marignac. 

=  99  51  Merz. 

=  100-46  MacDonnell. 

=  100  Marignac. 

=  100-87  Rammelsberg. 

Ca  l-5=99-70  Hartwall. 
=  100-33  Hermann. 
Ca  4-11,  Ni  0-67=r98-92  Gan 
Li,  Na  0-28,  K  0-1  Genth. 
Ni  0-25=100-12  Hermann. 
K,  Na  0-35  =  99-61  Sm.  &  Br. 
K,  Na  0-35  =  99-75  Sm.  &  Br 
Oa  1-27,  M  0-22=100-44  P. 
Oa  0-82,  m  0-45=9v»08  P. 
=  99-94  Hermann. 


Si 

^1 

^r 

Fe 

Mg 

H 

1. 

Zermatt, 

Penninite  33-07 

9-69 

Fe  11-36 

32-34 

12-58 

2. 

u 

33-36 

13-24 

0-20 

5-93 

34-21 

12-80: 

3. 

It 

33-40 

13-41 

0-15 

5-73 

34-57 

12-74.: 

4. 

(( 

33-26 

11-69 

Fc7-20 

35-18 

12-18: 

5. 

u 

33-64 

10-64 

8-83 

34-95 

12-40: 

6. 

Binnen, 

33-95 

13-46 

0-24 

6-12 

33-71 

12-52: 

7. 

Snarum 

34-88 

12-48 

5-81 

34-02 

13-68: 

8. 

Ural, 

Earn. 

37-00 

14-20 

1-00 

Fel-50 

81-50 

13-00, 

9. 

L.  Itkul, 

30-68 

15-94 

4-99 

Fe3-32 

33-45 

12-05: 

10. 

Texas,  Pa 

1-,  " 

37-66 

11-82 

3-60 

Fe2-50 

24-97 

13-58, 

11. 

ti 

(1)33-20 

11-11 

6-85 

1-43 

35-54 

12-95, 

12. 

« 

31-82 

1510 

0-90 

406 

35-24 

12-75, 

13. 

(( 

33-26 

10-69 

4-78 

1-96 

35-93 

12-64, 

14. 

<( 

33-30 

10-50 

4-67 

1-60 

3608 

13-25, 

15. 

(t 

"r'A- 

^'n  31-86 

13-75 

2-15 

Fe2-31 

34-90 

13-98, 

16. 

« 

"red 

31-31 

12-84 

2-98 

Fe2-46 

3502 

13-20, 

17. 

Rlwdochrome 

34-64 

10-50 

5-50 

1-80 

35-47 

12-03: 

18. 

Pseudophiie 

83  42 

15-42 

i'e2-58 

84-04 

12-68: 

19. 

Loganite 

33-28 

13-30 

1-92 

35-50 

16-00: 

: 98-14  Hauer. 
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In  anal.  15,  G.  =  2-63;  18,  G.  =  2-383;  20,  a.  =  2-355. 

Tdbergite  afforded  Svanberg  (Ak.  H.  Stockholm,  155,  1839):  gi  35-7G,  'A\  13-03,  f'e  6-34,  Mn 
1-64,  Mg  29-27,  K  2-u7,  Mg  F  1-1,  1*1  11  76=  100-98.  C.  W.  C.  Fuchs obtained  for  its  eompositiou 
•Jahrb.  Miu.  1867,  822)  Si  32-95,  Al  13-08,  Fo  13-72,  Mn  0-07,  Mg  2683,  Oa  095,  11  ir34,  K 
)-33,  N#l-25,  F  0-97  =  100-49  ;  giving  the  0.  ratio  for  Jt,  fj,  Si,  ri  =  7  :  3  :  9  :  6,  while  the  analy- 
3is  of  Svanberg  gives  6:3:9:5;  both  of  which  are  near  that  o( pyroscleiite.  G.  =  2-813.  Des 
doizeaux  refers  a  part  of  tabergite  to  ripidolite  (see  below). 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  exfoHates  somewhat  and  is  ditTicultly  fusible. 
With  the  fluxes  all  varieties  give  reactions  for  iron,  and  many  varieties  react  for  chromium. 
Partially  decomposed  by  muriatic  and  completely  by  sulphuric  acid. 

Obs.— Occurs  with  serpentine  in  the  region  of  Zermatt,  Valais,  near  Mt.  Rosa,  especially  in  tho 
uoraines  of  the  Fiudelen  glacier;  crystals  from  Zermatt  are  sometimes  2  in.  long  and  1^  in.  thick; 
ilso  at  the  foot  of  the  Simplon ;  at  Ala,  Piedmont,  with  cUnochlore ;  at  Sohwarzen stein  in  tho 
Tyrol ;  at  Taberg  in  Wermland  ;  at  Snarum,  greenish  and  foliated,  called  sieaiUe  of  J^narum. 

Kiimmererite  is  found  at  the  localities  already  mentioned ;  also  near  Miask  in  tho  Urals ;  at 
Haroldswick  in  Unst,  Shetland  Isles.  Abundant  at  Texas,  Lancaster  Co..  Pa.,  along  with  clino- 
3hlore,  some  crystals  being  imbedded  in  cUnochlore,  or  the  reverse. 

The  union  of  kiimmererite  and  penninite  is  made  by  Descloizeaux,  and  is  sustained  by  his 
optical  examinations,  as  well  as  by  chemical  composition. 

449.  DELESSITE.     Chlorite  ferrugineuse  Delesse,  Ann.  d.  M.,  lY.  xii.  195,  1847,  and  xvi.  520, 
1849.     Delessite  iVaw?/!.,  Min.,  1 850.     Eisenchlorit. 

Massive,  with  a  short  fibrous  or  scaly  feathery  texture,  often  radiated. 

H.  =  2-5.     G.=2-89.     Color  olive-green  to  blackish-green.    Powder  gray  or  green. 

Analyses  :  Delesse  (1.  c) : 

Si  3^1            Pe  Fe  Mg  Ca           fi 

1.  Mielen        31-07  1547         17-54.  40'7  19-14  0-46  ll-55  =  99-30. 

2.  Oberstein    29-08  42-00  12-23  3-70  12-99=100. 

3.  Zwickau     29-45  18-25           8-17  1512  15-32  045  12-57  =  99-33. 

AnaL  1  affords  the  0.  ratio  for  S,  K,  Si,  1^=8-7  :  12-5  :  16-5  :  10-27 ;  and  anaL  3,  11-87  :  10-96 
15-70  :  11-18.  The  former  gives  for  the  0.  ratio  of  bases  and  silica  1  :  1*29,  and  the  latter  1  :  145  ; 
the  mean  of  which  is  about  3:4. 

In  a  matrass  yields  water  and  becomes  brown.  B.B,  fuses  with  difficulty  on  the  edges.  Easily 
soluble  in  acids,  affording  a  deposit  of  silica. 

Occurs  coating  or  filling  the  cavities  of  amygdaloid,  or  amygdaloidal  porphyry,  at  Oberstein, 
Zwickau,  La  Greve  near  Mielen. 

Named  after  Delesse,  of  Paris. 

450.  RIPIDOLITE.  Chlorite  pt.  early  authors  (for  Syn.,  see  p.  501).  Hexagonal  Chlonto  pt. 
Ripidolith  (fr.  Achmatovsk,  Schwarzen stein)  v.  Kob.,  J.  pr.  Ch.,  xvi.  1839.  ?  Tabergit  pt. 
Clinochlore  (fr.  Westchester)  W.  P.  Blake,  Am.  J.  Sci.,  IL  xii.  339,  1851.  Klinochlor  Gerni. 
Kotschubelt  (fr.  S.  Ural)  Kokscharof,  Bull.  Ac.  St.  Pet.,  v.  369,  1861. 

Monoclinic.  0=62°  5r=0  A  i-i,  /A  7=125°  37',  0  A  44=108°^  U' ; 
a:h:  c=l-47T56  : 1 : 1-73195.  Observed  planes  :  0 ;  vertical,  7,  i-i,  i\  i-^ ; 
clinodomes,  34,  44 ;  hemidomes,  |4,  l-^,  ^-i,  44,  -A-i ;  hemioctahedral,  }, 
f ,  1,  -2,  -6  ;  J-3,  2-^,  -6-^,  Kokscharof. 

0  A  7=113°  57'  6>  A  },  adj.,  =  118°  32'      7a  *-S=150°  10' 

O  A  1,  adj.,=102  7  Oh  f  5  =  116  45  44  A  4-*,  ov.  z4,  =  143  33 

0  A -44=125  7  6>aU=90  t4At-5=147  H 

(9  A  14,  back, =103  55  1  A  1  =  121  28  •    i-SAv3=114  3 

0  A  f  fc93  18  7a  1  =  143  57  Oh  i-3  =  104  23 

Cleavage:    0  eminent;    crystals  often  tabular,  also   oblong;    frequently 
rhoinbohedral  in  aspect,  as'  in  f.  424,  the  piano  angles  of  the  base  00    or 

82 
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120°.  Twins  :  composition-face  f ,  making  stellate  groups,  as  in  f.  420 
421,  very  common  ;  0  A  |=89°  43'  to  90°,  and  these  twins  therefore  having 
small  or  no  reentering  angles  on  the  face  of  cleavage.  Crystals  often  grouped 
in  rosettes.     Massive  coarse  scaly  granular  to  fine  granular  and  eartjhy. 


417 


418 


419 


Achmatovsk. 


Aclimatovsk. 


Achmatovsk. 


421 


422 


H.  =  2-2-5.  G.  =  2-65-2-78;  2*774,  fr.  Achmatovsk,  G.  Kose;  2'672,  ^ 
ib.,  Marignac;  2*603,  ib.,  Hermann  ;  2*673,  fr.  Ala,  Marignac ;  2-714,  fr. 
Texas,  Blake ;  2*71,  fr.  Willimantic,  Burton.  Lustre  of  cleavage-face 
somewhat  pearly.  Color  deep  grass-green  to  olive-green ;  also  rose-red. 
Often  strongly  dichroic,  being  sometimes  brownish  or  hyacinth-red  trans-  \ 
verse  to  the  vertical  axis,  by  transmitted  light,  when  green  in  the  direction 
of  the  axis ;  at  other  times  green  in  both  directions.  Streak  greenish-white 
to  uncolored.  Transparent  to  translucent.  Flexible  and  somewhat  elastic. 
Optic-axial  divergence  10°  to  86°  ;  bisectrix  acute  positive,  inclined  12°  to 
16°  to  the  normal  to  0 ;  plane  in  a  direction  either  parallel  (f  422),  or 
at  right  angles  (f  423)  to  two  sides  of  the  hexagonal  base,  the  lines  in  f. 
422,  423,  and  the  lining  in  f.  420,  421  (of  the  twins),  showing  the  two 
directions. 

Var. — 1.  Ordinary;  green  ripidolite,  passing  into  bluisli-green  and  bluish  (tabergite) ;  (a)  foil  '■ 
atcd  ;(&)  massive.  2.  Koischubeite ;  vose-red.  3.  ^o/oilia^mj/,  much  like  verraiculite.  Descloizeaux 
found  the  optic-azial  angle  in  the  mineral  from  Texas  15°  — 60°  (a  crystal  having  a  hexagonal  nu- 
cleus of  kammererite) ;  others  from  Pennsylvania  70°  — 86° ;  from  Achmatovsk  and  Arendal,  Nor- 
way, 40°— 42° ;  fr.  Zermatt,  46° ;  fr.  Zillerthal,  48°  — 50° ;  fr.  Pfunders,  46°  — 54° ;  fr.  St.  Gothard, 
25° ;  fr.  Cavalaire,  Dept.  of  Var,  2G°,  44",  72';  fr!  PBtsch,  Tyrol,  IS'^-SS" :  fr.  Ala,  15°-42° ;  fr. 
Traversella,  ].5°  — 24° ;  fr.  Taberg  (tabergite),  bluish  to  green,  lo°  — h:'.°.  In  a  Pennsylvania  plate 
he  found  6»'  at  20'  to  luO°  C. ;  69°  at  150"  C. ;  72°  at  180°  C. ;  73^°  at  190°  C. ;  75°  at  205°  C 
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ooke  found  the  angle  for  plates  fr.  Texas  67^-84'',  with  the  inclination  cf  the  bisectrix  13^'  to 

Comp.— 0.  ratio  for  R,  JJ,  5i,  l'[  =  5  :3  :  6 :  4  ;  corresponding  to  5  Mg,  'A\,  S  Si,  4  It  =  Silica  32*5, 

uniina  18-t5,  magnesia  360,  water  12-9=100.     Analyses:   1,  2,  \V.  J.  Craw  (Am.  J.  Sci.,  11.  xiii, 

2);  3,  V.  Kobell  (GeL  Anz.  Miinchen,  Ap.  lo,  1854);  4,  Varrcntrapp  (Pogg.,  xlviii.   185);  5-7 

Kobell  (J.  pr.  Ch.,  xvL  470);  8,  Briiel  (Pogg.,  xlviii.);  9,  Delesse  (Ann.  Ch.  Phye.,  HI.  ix, 

)G) ;  10,  11,  Manguac  (Ann.  Ch.  Phys.,  III.  x.  430);   12,  Hermann  (J.  pr.  Ch.,  xL  13);  13.  B  3 

urton  (priv.  contrib.) : 

424 — Natural  size. 


Westchester,  Pa. 


.  Chester  Co.,  Pa. 

K  ((  (t 

Bavaria 
Achmatovsk 


Schwarzenstein 

Zillerthal 

Pyrenees 

Ala 

Slatoust 

"        white 
Willimantic,  Ct. 


31-34 

31-78 

33-49 

30-38 

31-25 

31-14 

32-68 

31-47 

.S2-1 

30-01 

30-27 

30-80 

31-86 


17-47 


15-37 

16-97 

18-72 

17-14 

1457 

16-67 

18-5 

19-11 

19-89 

17-27 

15-80 


«r 

1-69 


Fe 

3-85 


22-71 
0-55 


2-30 


Fe 


4-25 
4-87 
5-10 
3-85 
597 
5-97 
0-6 


4-81 
4-42 

r;;7 

4-77 


Mg 
33-44 

33-64 

32-94 

33-97 

32  08 

34-40 

33-11 

3256 

36-7 

33-15 

33- 13 

37-07 

34-30 


12  60: 


;  100-39  Craw. 


12-60=100-73  Craw. 
11-50=100-40  Kobell. 
12-63  =  98-31  Varrcntrapp. 
12-63  =  99-78  Kobell. 
12-20,  insol.  0-85  =  100-11  Kob. 
12-10,  insol.  l-(  12  =  99-73  Kobell 
12-42=99-11  Briiel. 
12-1  =  100  Dclesse. 
12-52  =  99-60  Marignac. 
12-54=100-25  Marignac. 
12-30=98  82  Hermann. 
12-72,  Oa  1-30  =  99  75  Burton. 


Rammelsberg  found  4-56  t'e  in  the  mineral  from  Achmatovsk.     In  anal  9,  G.  =  2-615 ;  10,  O.^ 
i73  ;   11,  G.  =  2-672  ;   12,  G.  =  2-603.     Pearse  found  the  green  chlorite  of  Texas  to  contain  (Am 


500  OXYGEN   COMPOUNDS. 


J.  Sci.,  II.  xxxvii.  222)  Si  28-62,  *1  18-37,  ^r  1-97,  Ni  0*37,  fe  3*73,  Mg  32-13,  Ca  1'45,  fi  14-01 
=  100-66 ;  and  on  tho  ground  of  the  low  silica  makes  it  a  new  species,  and  names  it  grasiiie,  froa 
ypaffTii,  grass.     The  mineral  was  probably  the  true  ripidolite  of  Texas,  perhaps  impure.  j 

Pyr.,  etc. — Yields  water.  B.B.  in  the  platinum  forceps  whitens  and  fuses  with  difficulty  od 
the  edges  to  a  grayish-black  glass.  With  borax,  a  clear  glass  colored  by  iron,  and  sometimes 
chromium.  In  sulphuric  acid  wholly  decomposed.  The  variety  from  Willimantic,  Ct,  exfoliates  m 
worm-like  forms,  like  vermiculite.  I 

Obs. — Occurs  in  connection  with  chloritic  and  talcose  rocks  or  schist,  and  serpentine.  Founoj 
at  Achmatovsk  and  other  foreign  localities  mentioned  above  ;  red  {kotschuheiie)  in  the  district  of 
Ufaleisk,  Southern  Ural ;  at  Ala,  Piedmont,  with  prochlorite ;  at  Zermatt,  with  brown  garnet ;  at 
Markt  Leugast  in  Bavaria ;  Marienberg,  Saxony. 

In  the  U.  States,  in  large  crystals  and  plates  at  Westchester,  in  serpentine,  and  Unionville/ 
Pa.  (f. '424);  at  Texas,  with  chromite,  and  intimately  associated,  and  sometimes  compounded,; 
with  red  and  green  penninite. 

On  cry  St.  see  Kokscharof,  Min.  Russl.,  ii.  7  (abstract  in  Am.  J.  Sci.,  II.  xix.  176);  Descloi- 
zeaux,  Min.,  i.  412 ;  Hessenberg,  Min.  Not.,  No.  vii.  28 ;  J.  P.  Cooke,  Am.  J.  Sci.,  II.  xliv.  203;, 
from  whom  figs.  420-423  are  taken. 

Named  ripidolite  from  pmn,  a  fan,  in  allusion  to  a  common  mode  of  grouping  of  the  crystals  | 
and  clinochlore,  from  the  inclined  monoclinic  form  of  crystallization  ascertained  by  Blake's  optical 
investigation.  It  has  since  been  found,  and  first  through  examinations  by  Kokscharof,  that  the 
chlorite  of  Achmatovsk,  and  also  that  of  Schwarzen stein  and  Ala,  the  three  upon  which  vod 
Kobell  based  his  description  of  ripidolite,  are  also  monoclinic,  and  identical  with  clinochlore; 
Ripidolite  has  nevertheless  been,  to  some  extent,  set  aside  for  clinochlore,  because  of  the  confusion 
in  the  science  connected  with  that  name  (see  p.  502);  but  the  latter  name  is  very  objectionable, 
since  there  is  now  a  second  monoclinic  chlorite  known  (p.  504).  The  former  name  is  a  register  of 
von  KobeU's  important  chemical  discovery  that  the  old  chlorite  included  two  distinct  species 
(p.  502),  and  ought  to  be  retained. 

Talc-Cklorite  op  Traversella  occurs  in  large  hexagonal  plates  regularly  grouped,  and 
presents,  according  to  Descloizeaux,  the  optical  characters  of  clinochlore.  The  plates  are  twins, 
consisting  of  six  triangular  sections ;  at  centre  they  are  translucent  and  blackish-green,  and  have 
a  negative  bisectrix,  and  exteriorly  clear  green  and  transparent,  with  a  positive  bisectrix.  Marig- 
nac  regards  it  as  between  talc  and  chlorite.    He  obtained  (Ann.  Oh.  Phys.,  III.  xiv.  60,  1845)  • 


Si 

^1 

Fe 

% 

fl 

1. 

38-45 

11-75 

12-82 

28-19 

8-49=99-70. 

2. 

39-81 

12-56 

11-10 

28-41 

7-79=99-67. 

3. 

41-34 

11-42 

10-09 

29-67 

7-66=100-18. 

Corresponds  nearly  with  the  0.  ratio  3:1:4:3,  and  therefore  the  general  formula  (S',  K)^ 
Si^  +  aq,  or  that  of  pyrosclerite.  But  it  is  possibly  ripidohte  impure  from  mixture  with  talc^] 
which  view  would  account  for  the  high  percentage  of  silica.  Occurs  at  Traversella,  Piedmont, 
with  magnetite  and  ripidolite. 

At  Traversella  there  is  still  another  talc-chlorite,  soft  and  of  a  silvery-white  lustre,  having  aj 
smgle  optical  axis,  or  two  very  slightly  divergent;  the  hexagonal  plates  are  opaque  at  centre  an'?t 
transparent  toward  the  borders.  It  affords  much  water  in  a  matrass,  and  fuses  with  difficult} ; 
on  the  edges  to  a  white  enamel. 


I 


451.  LEUCHTENBERGITE.     Leuchtenbergit  Komonen,   Yerh.   Min.   St.  Pet,  1842,    64: 
Chlorite  blanche  de  Mauleon  Delesse,  Ann.  Ch.  Phys.,  III.  ix.  396,  1843. 

Hexagonal.     In  hexagonal  plates  or  crystals.    Cleavage  :  basal  eminent. 

H.  =  2-5.  G.=2-61-2-n;  2-61-2-64,  v.  Leuchtenberg ;  2-64-2-65, 
Kokscharof.  Lustre  of  cleavage  surface  pearly.  Colorless,  white,  yellow- 
ish-white, greenish-w^hite ;  often  opaque  externally  (from-  alteration)  and 
colorless  within.  Translucent  in  thin  laminae  when  unaltered.  Thin 
laminae  flexible,  very  sHghtly  elastic.     Optically  unaxial ;  Haid.,  Descl. 

Comp.— 0.  ratio  for  fi,  S,  gi,  fl=4i  :  3  :  5  :  3J-;  (f  Slg'+f  *1)  Si+l^  :a=Smca  30-4,  alumina 
20-9,  magnesia  36-5,  water  12-2  =  100.  It  is  a  prochlorite  with  the  protoxyd  base  almost  wholly 
magnesia.  Analyses:  1,  Hermann  (J.  pr.  Ch.,  xl.  13);  2,  v.  Leuchtenberg  (BuU.  Ac.  St.  Pet.,  ix 
188);  3,  Delesse  (L  c): 
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Sig 

Ca        11 

32-29 
34-52 
36-7 

12-50=  99-51  Hermana 

0-11     12-74  =  99-56  Leuchtenberg. 
12-1  =  100  Delesse. 

Si         3tl 

1.  Slatoust  32-35  18-00       4-37 

2.  "  (1)30-46  19-74  Fe  1-99 

3.  Mauleon  32-1  185         0-6 

Von  Leuchtenberg's  analysis  was  made  on  unaltered  material,  separated  -with  great  care,  evot 
microscopic,  from  impurities.  It  gives  the  0.  ratio  for  R,  U,  Si,  11=  13-83  :  9*85:  16*24:  11-32; 
and  Hermann's,  12-92:  10-69:  17-26:  11-11.  The  "white  chlorite"  of  Mauleon  appears  to  be 
identical  with  leuchtenbergite. 

Pyr.,  etc.— In  the  closed  tube  yields  "water.  B.B.  exfoliates  and  fuses  with  difficulty  on  the 
thin  edges,  becoming  white  and  opaque. 

Obs. — Found  in  the  Schischimsk  Mts.,  near  Slatoust,  partly  in  large  crystals,  and  partly  quite 
small,  imbedded  in  steatite.  The  crystals  are  mostly  opaque  and  altered  externally,  and  contain 
in  this  outer  part  from  9-30  to  10*75  p.  c.  of  water.  The  mineral  contains  minute  garnets  and 
some  other  crystals  as  impurities. 

Named  after  Duke  N.  v.  Leuchtenberg. 


452.  PROCHLORITE.  Mica  pt.,  Telgsten  pt.?,  Lapis  colubrinus  lamellosus  (fr.  Salberg), 
Wall.,  Min.,  130,  1747.  Talgsten  pt,  Specksten  pt.,  Cronst.,  Min.,  89,  1758.  Chlorit  pt.  (fr.  St 
Gothard,  Tolfa,  Altenberg)  Wern.,  Bergm.  J.,  L  376  and  391,  1789.  Bliittriger  Chlorit  (fr.  St 
Gothard)  Wern.,  1800,  Ludwig  Min.,  i.  118,  1803.  Chlorite  v.  Kobell,  J.  pr.  Ch.,  xvi.  1839. 
Hexagonal  Chlorite.  Ripidolite  G.  Hose,  and  this  Min.,  last  edit.  Lophoit,  Ogkoit,  Breith., 
Handb.,  i.  381,  383,  1841.  Helminthe  G.  0.  Volger,  Entw.  Min.,  142,  1854.  Grengesito  (fr. 
Dalarne)  Eisinger,  Suckow's  Erz.  u.  Gesteinlager  schwed.  Geb.,  50,  1831=Strahlige  Griineis- 
enerde  v.  Dalarne.    Prochlorite  Dana,  Am.  J.  Scl,  II.  xliv.  258,  1867. 
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Hexagonal  ?     Cleavage :  basal,  eminent.     Crystals  often  implanted  by 
their  sides,  and  in  divergent  groups,  fan-sliaped,  or 
spheroidal.    Also  in  large  folia.    Massive  granular. 

H.  =  l-2.  Gc.  =  2'7S-2'96.  Translucent  to 
opaque  ;  transparent  only  in  very  thin  folia.  Lus- 
tre of  cleavage  surface  feebly  pearly.  Color  green, 
grass-green,  olive-green,  blackish-green  ;  across  the 
axis  by  transmitted  light  sometimes  red.  Streak 
uncolored  or  greenish.  Laminae  flexible,  not  elas- 
tic. Double  refraction  very  weak ;  one  optical 
negative  axis  (Dauphiny) :  or  two  very  slightly  diverging,  apparently  nor- 
mal to  plane  of  cleavage. 

Oomp.— 0.  ratio  for  fi,  U,  Si,  fl=12  :  9  :  14  :  9J;  for  bases  and  silica  3:2;  (t  (%  i'e)*+ 
^7^l)Si  +  ^H=,  if  Mg  :Fe  =  l:  1,  Silica  26-8,  alumina  19-7,  protoxyd  of  iron  27-5,  magucsia 
io-3,  water  10-7  =  100.  Analyses:  1,  Varrentrapp ;  2,  Rammelsberg  (Min.  Ch.,  5:i8);  3,  4,  v. 
KobeU  (J.  pr.  Ch..  xvi.) ;  5,  Tschermak  (Ber.  Ak.  Wicn,  liii.  26) ;  6,  v.  Kobell  (1.  c.) ;  7,  8,  Marignac 
(Ann.  Ch.  Phys.,  III.  xiv.  59);  9,  Hermann;  10,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xi.  G5);  11,  Genth 
(Am-  J-  Sci.,  II.  xxviii.  250) ;  12,  Hisiuger  (Suckow,  Erz.  u.  Gesteinlager  schwed.  Geb.,  1831,  50); 
13,  Erdraann  (Erdmann's  Liirobok,  1853,  373): 

n 

8-96=98-70  Varrentrapp. 
10-70  =  9969  Runnnelsbcrg. 
12  00  =  98-15  Kobell. 
1200=100  60  KobelL 
12-4,  Oa  1-0  =  99-0  Tschermak. 
10-45,  gangue  224  =  99-40  KobeU 
11-33  =  99-33  Marignac. 
11 -60  =  99-37  Marignac. 
13-43,  uudec  2-25  =  9945  Ilerm, 
10-61  =  97-28  Smith. 


Si        XI 

.  i^e 

Mn 

Mg 

1. 

St  Gothard 

25-36  18-56 

28-79 

17-09 

2. 

t( 

25-12  22-26 

23-11 

3Per09 

17-41 

3. 

Zillerthal 

26-51  21-81 

15-00 

22-83 

4. 

t( 

27-32  20-69 

15-23 

0-47 

24-89 

5. 

u 

26-3     19-8 

151 



24-4 

6. 

Rauris 

26-0*1   18*47 

26-87 

0-62 

14-69 

7. 

Dauphiny 

26-88   17-52 

29-76 

13-84 

8. 

St 

Christophe 

2714  19-19 

24-76 

16-78 

9. 

Miask 

25-60  22-21 

3Pe5-00 

30-96 

10. 

Gumuch-dagh 

27-20  18-62 

23-21 

17-64 
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Si 

XI 

fe 

Mn 

Mg 

11. 

12. 
13. 

Steele's  M.,  K  G 

Grengesiie 

Dannemora 

24-90 

27-81 
27-89 

21-77 
14-31 
14-30 

24-21 
25-63 
21-21 

1-15 
2-18 
5-43 

12-78 
14-31 
14-42 

10-59,  3Pe  4-60=100  Genth. 
12-55  =  96-79  Hisiager. 
10-30,  3Pe  5-96,  Oa  0-43,  Na  0'23^1 
K  01 7  =  100-34  Erdmann 

Analyses  3,  4,  are  of  the  lopTioiie  of  Breithaupt;  i?A  0=105°  14'— 105°  25';  G.=2-78-2-89 
Analyses  1  and  6  are  of  his  ogcoite. 

The  helminthe  of  Yolger  occurs  in  slender  vermiform  crystallizations  like  fig.  425  (whence  tha.J 
name),  transversely  foliated,  penetrating  quartz  and  feldspar.     The  figure  is  from  a  New  Hamp- 
shire  specimen  described  by  O.  P.  Hubbard,  and  may  be  one  of  the  other  species  of  chlorite. 

A  dark  green  mineral  from  the  Pfitschthal,  accompanying  Qilllacher's  margarite,  afforded  Hetzer 
(Ramm.  Min.  Ch.,  845,  ZS.  Nat.  Ver.  Halle,  v.  301)  Si  28-04,  Xl  23-19, 3Pe  25-7,  Mg  15-68,  Cal-43, 
H  2-30,  F  0*98  =  97-32.     It  is  stated  to  be  infusible. 

Pyr.,  etc. — Same  as  for  ripidolite. 

Obs. — Like  other  chlorites  in  modes  of  occurrence.  Sometimes  in  implanted  crystals,  as  at  St. 
Gothard,  enveloping  often  adularia,  etc. ;  at  Greiner  in  the  Zillerthal,  Tyrol ;  Rauris  in  Salz- 
burg ;  Traversella  in  Piedmont ;  at  Mtn.  Sept  Lacs  in  Dauphiny  (anal.  7) ;  in  Styria ;  Bohemia. 
Also  massive  in  Cornwall,  in  tin  veins  (where  it  is  csiiled  peach) ;  at  Arendal  in  Norway ;  Salberg 
and  Dannemora,  Sweden;  Dognacska,  Hungary;  also  as  pseudomorphs,  at  Bergmannsgriin, 
Saxony,  after  garnet,  and  at  Greiner,  Tyrol,  after  hornblende. 

Grengesiie  from  Grangesberg  in  Dalecarlia,  Sweden  (anal.  12),  occurs  partly  in  hexagonal  crystalli- 
zations, more  or  less  radiately  grouped,  and  probably  results,  Erdmann  observes  (Larobok  Min., 
1853,  374),  from  the  alteration  of  pyroxene.  Erdmann  spells  the  name  Grdngesiie.  Specific 
gravity  3-1;  color  dark  green.  Reported  also  from  Fischbachthal,  as  altered  augite,  in  mela- 
phyro. 

Named  from  x^cxypd^^  green. 

Werner's  species  chlorite  was  shown  to  include  more  than  one  species  by  von  Kobell  in  1838, 
and  the  name  chlorite  was  thereupon  given  by  him  to  the  St.  Gothard  and  other  chlorites  having 
26  to  27  p.  c.  sihca,  and  ripidolite  to  that  of  Schwarzen stein  and  Achmatovsk  having  30  to  33 
p.  c.  of  silica. 

In  1839,  G.  Rose  reversed  the  names  of  v.  Kobell  (see  paper  on  chlorite  by  Yarrentrapp,  Pogg., 
xlviii.  19:^,  1839)  on  the  ground  that  v.  Kobell's  ripidolite  was  not  so  characteristically  fan-shaped 
in  aggregation  as  the  other  species.  But  the  change  was  unfortunate,  as  both  species  are  now 
known  to  differ  but  little  in  this  respect,  and  it  has  resulted  in  much  confusion  in  ihe  science. 
Moreover,  it  violated  an  older  claim  of  priority;  for  Werner's  bldttriger  Ghlorit  (or  Chlorites  lamel- 
losus),  ihG  first  crystalUzed  chlorite  recognized  by  him  (in  1800  or  earlier,  Ludwig's  Min.,  i.  118, 
1803),  was  the  hexagonal  chlorite  of  St.  Gothard,  and  this  should  therefore,  in  the  division,  have 
retained  the  name  chlorite. 

As  the  term  chlorite  has  become  the  designation  of  a  family  of  minerals,  it  seems  necessary  that 
it  should  have  some  modified  form  for  this  species,  and  hence  the  application  of  prochlorite,  from 
Trpi),  before,  and  chlorite,  in  allusion  to  its  being  the  earliest  crystallized  kind  recognized. 

The  following  are  chlorite-like  minerals  of  doubtful  nature  : 

453.  A  Chlorite-like  mineral  from  Webster,  N.  C,  in  crystals,  micaceous  in  structure,  of  a 
dark  bluish  to  brownish-green  color,  afforded  Genth  (Am.  J.  Sci.,  II.  xxxiii.  200) : 


Si 

3^1 

^r 

Fe 

Ni 

fig 

Ca 

■k 

fl 

31-45 

13-08 

4-16 

4-88 

0-16 

43-10 

0-17 

0-06 

3-29=100-35. 

The  ratio  between  the  oxygen  of  the  bases  and  silica  is  about  3:2.  It  is  remarkable  for  the 
small  amount  of  water  and  iron,  and  the  large  proportion  of  magnesia ;  a  constitution  which  may 
have  an  explanation  in  its  being  a  mixture  of  talc  and  clilorite.  It  is  associated  with  a  talc  which 
G^nth  found  to  be  nearly  anhydrous  (p.  453). 

454.  Aphrosideritb  Sandberger  (Ueb.  Geol.  Nassau,  97, 1847).  A  soft  ferruginous  chlorite,  of  a 
dark  olive-green  color,  scaly  massive  in  structure ;  the  scales  minute,  transparent,  and  hexagonaj, 
and  having  G.  =  2-8  and  H.  =  l  ;  from  Weilburg,  Duchy  of  Nassau,  at  the  Gelegenheit  mine.  A 
similar  mineral,  but  more  magnesian,  has  been  found  in  gneiss  at  Guistberg  in  Wermland ;  in 
hematite  at  Bonscheuer  near  Muttershausen,  Duchy  of  Nassau,  having  G.  =  2-991 ;  at  Balduinstein 
on  the  Lahr ;  and  in  mica  schist  with  hematite  at  several  places  in  Upper  Styria,  consisting  of 
microscopic  scales  of  a  clear  green  color.  Analyses:  1,  Sandberger  (loc.  cit.);  2,  J.  Igelstrorc 
(J.  pr.  Ch.,  Ixxxiv.  480);  3,  Erlenmeyer  (Jahresb.,  1860,  773);  4,  v.  Hauer: 
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^1 

Ve 

te 

Mg 
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1. 

2, 
3. 
4. 

Weilburg 
Guistberg 
Bonscheuer 
Styria 

26-45 
250 
25-72 
26-08 

21-25 
20-6 
20-69 
20-27 

4-01 

44-24 
32-0 
27-79 
32-91 

1-06 
14-3 
11-70 
10-00 

•7-74  =  100-74  Sandberger. 
7-6  =  99-5  Igelstrom. 
10-05  =  99-96  Erlenmeyer. 
1006=99-32  Haucr. 

Anal.  1    corresponds   nearly  to   Fo'  Si+i!*tl  Si-|-2  H. 
replaced  by  magnesia,  and  approach  ordinary  prochlorite. 


The  others  have  part  of  the   iron 


455.  Metachlorite  List  (ZS.  G.,  iv.  634,  1852).  Foliated  columnar,  like  chlorite,  vitreoun  to 
pearly  in  lustre,  dull  leek-green  color.     H.=2-5.     Composition  according  to  K.  List  (L  c): 

Si  Al  Fe  Mg  Ca  K  Na  It 

23-77         16-43         40-36         3-10         0-74         1-37         O'OS         13-75  =  99-60. 

Whence  the  oxygen  ratio  for  R,  3S,  Si,  fl",  is  very  nearly  4|^ :  3  :  5  :  5,  which  gives  for  tlie  oxy« 
gen  of  the  bases  and  silica  the  ratio  7|  :  5=3  :  2,  as  in  aplirosidcrite. 

B.B.  fuses  on  the  edges  to  a  dark  enamel.  Gelatinizes  in  the  cold  with  muriatic  acid.  Forma 
small  veins  in  a  green  rock  at  Biichenberg  near  Elbingerode,  in  the  Harz. 

BAuriiiORiTE.  "Baltimorite,"  so  called  from  Baltimore,  afforded  v.  Ilauer  (Jahrb.  G.  Reichs., 
1853)  Si  2715,  ^1  18-54,  Ca  1508,  Mg  2G-00,  H  13-23  =  100.  Hermann  found  in  "Baltimorite" 
of  a  bluish  color,  Si  3326,  j^l  7-23,  €r  4  34,  Fe  2-89,  Mg  38-56,  II  12-44,  C  1-30.  Thomson,  who 
instituted  the  species,  found  for  it  the  composition  essentially  of  serpentine  (see  p.  467).  It  is  a 
good  example  of  the  indefinite  mixtures  that  exist  among  the  serpentine  and  allied  minerals,  and 
of  the  uncertainty  as  to  the  value  of  a  species  that  is  based  on  only  one  or  two  analyses  of  the 
specimens  of  a  region,  and  especiall}'  on  specimens  received  from  ordinary  collectors. 

Prasilitb  T.  Thomson  (Phil.  Mag.,  III.  xvii.  416,  1840).  A  leek-green  fibrous  mineral,  soft  as 
Venetian  talc,  from  Kilpatrick  Hills,  the  fibres  loosely  cohering,  with  G.  =  2-;-!ll.  Stated  to  con- 
sist of  silica,  magnesia,  sesquioxyd  of  iron  and  alumina,  with  probably  soda,  and  18  p.  c.  of  water. 
Analysis  not  given.     Probably  a  chlorite  of  some  kind. 

455 A.  DUMASITE  Delesse  (Dufr.  Min.,  iii.  790,  1847,  iii.  286,  1859).  A  chlorite  lining  cavities 
or  fissures  in  certain  melaphyres  in  the  Vosges;  color  green;  soft,  and  somewhat  resembling 
ripidolite. 


456.  CRONSTEDTITE. 


Cronstedtit   Steinmann,   Schw.  J.,  xxxii.  69,   1821. 
Breiih.,  Char.,  33,  18-1,  1823. 


Chloromelan 


Rliombohedral.     Occurs  in  hexagonal  prisms,  tapering  toward  the  sum- 
mit, or  adhering  laterally,  and  vertically  striated  ;  also  in  fibrous  diverging 
;roups,  cylindroidal  and  reniform ;    also   amorphous.      Cleavage :    basal, 
lighly  perfect. 

H.=:3-5.  G.=3-34:8.  Lustre  brilliantly  vitreous.  Color  coal-black  to 
brownish-black.  Streak  dark  olive-green.  Opaque.  Kot  brittle.  Thin 
laminse  elastic. 

Oomp.— 0.  ratio  for  R,  ^,  Si,  fi=3  :  3  :  4  :  3;  whence  (i  (Fe,  Mn)'+i  Fe)  gi  +  5  I'f,  from 
Damour's  analysis.  Analyses:  1,  Steinmann  (1.  c);  lA,  same,  as  corrected  by  v,  Kobell,  after 
a  determination  of  the  degree  of  oxydation  of  the  iron  (Schw.  J.,  Lxii.  190);  2,  second  anal,  of 
Steinmann,  altered  to  correspond  with  the  Pe  in  Damour's  anal.  (Am.  J.  Sci.,  11.  xxxu  359) ;  3, 
Damour  (Ann.  Ch.  Phys.,  III.  Iviii.  99): 

Si  Pe  Fe         Mn       Mg  It 

1.  Przibram        22-452      58-852     5-078     2-885 

lA.        "  22-452     35-350     27-112     6-078     2-885 

2.  "  22-83       29-08       31*44       3-4H       325 

3.  "  21-39       29-08       33-52       I'Ol       4'02 

Pyr.,  etc.— B.B.  froths  and  fuses  on  the  edges,  yielding  in  R.F.  a  magnetic  gray  or  black 
globule.  With  borax  gives  reactions  for  iron  and  manganese.  Gelatinizes  in  conccutrated 
muriatic  acid. 

Obs. — Accompanies  limonite  and  calcite  in  veins  coutaiuing  silver  ores  at  Przibram  in  Bohemia 
Occurs  also  at  Wheal  Maudlin  in  Cornwall,  hi  diverging  groups. 

Named  after  the  Swedish  mineralogist  and  chemist,  A.  Fr.  Cronstedt. 


10-700  =  99-968  Steinmann. 
l()-70()  =  103-677  Steinmann,  altered. 
10-7O=l(»0-73  Steinmann.  altered. 
9-76  =  98-78  Damour.     G.=2-35. 
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456A.  Sederosohisolite  Wernehink  (Pogg.,  i.  387,  1824).  Probably  cronstedtite.  Rhombohdi 
dral,  affording  the  planes  0,  ij  1 5  crystals  minute  and  often  hemispherically  grouped ;  cleavage, 
basal,  perfect;  also  massive.  H.  =  2-5;  G.-- 3 — 3-4.  Lustre  splendent;  color  pare  velvet-black 
when  crystallized,  dark  greenish-gray ;  streak  leek-green,  greenish-gray ;  opaque. 

Formula :  Fe^  Si+  H  fl,  Wernekink,  from  an  analysis  of  only  three  grains  of  the  mineral  (1.  c.) 

Si  16-3  ^14-1  Fe3?e75-5  H  7-3  =  lC3-2. 

B.B.  easily  fusible,  according  to  Wernekink  (infusible,  Berzelius) ;  gelatinizes  in  muriatic  acid 
It  occurs  in  cavities  in  pyrrhotite  and  siderite,  at  Conghonas  do  Campo,  Brazil. 

457.  CORUNDOPHILITE.  Shepard{(r.  N.  Car.),  Am.  J.  Sci.,  11.  xil  211,  1851 ;  (fr.  Chester, 
Mass.)  id.,  ib.,  xl.  112,  1865.  Clinochlore  (fr.  Chester)  J.  F.  Cooke,  Am.  J.  Sci.,  IT.  xliv.  206, 
1867. 

Monoclinic,'  Descl.  Form  double  hexagonal  pyramids.  Cleavage  emi- 
nent, as  in  clinochlore.  Twins  common,  like  those  of  clinochlore  (p.  498, 
f.  421). 

H.  =  2'5.  G.  =  2*90,  fr.  Chester,  Brush.  Lustre  of  cleavage  surface  some- 
what pearly.  Color  olive-green,  leek-green,  grayish-green.  Transparent  to 
nearly  opaque.  Laminae  flexible,  somewhat  elastic.  Optically  biaxial ;  angle 
between  the  axes  varies  from  a  very  small  angle  to  73^°,  mostly  30°  to  73^°  ; 
bisectrix  positive,  oblique  to  plane  of  cleavage ;  double  refraction  strong. 

Var. — Descloizeaux  found  the  optic-axial  angle  in  a  plate  from  Chester,  Mass.  (letter  to  the 
author  of  Jan.  1866),  65°,  with  an  increase  of  3°  in  the  angle  on  heating  to  200°  C,  a  character 
which,  he  observes,  distinguishes  this  mineral  and  ripidolite  from  penninite.  Cooke  found  (1.  c.) 
for  the  same,  from  different  plates,  the  angles  32°,  45°,  71^°,  73^°.  The  plane  of  the  axes  per- 
pendicular to  two  sides  of  the  hexagon. 

Comp.— 0.  ratio  for  1ft,  S,  Si,  H,  fr.  Pisani,  1  :  1  :  1  :  f ,  and  between  bases  and  silica  2:1; 
whence  (i  H'  +  i  ':^\Y  Si^-f5  H.  Analyses:  1,  Pisani  (Am.  J.  Sci.,  II.  xli.  394);  2,  J.  L.  Smith, 
*'on  material  not  absolutely  pure"  (ib.,  xlii.  92): 

11-9,  Mn,  6a,  Li  ir.=9d'd  Pisani. 
10  62=99-29  Smith. 

Dr.  C.  T.  Jackson  found  in  the  Chester  chlorite  (Proc.  N.  H.  Soc,  Boston,  x.  321)  Si  22*50,  ^1 
23-50,  Ji'e  41-50,  Mg  1-80,  H  11-00=100-30.  It  contained,  he  observes,  some  mixed  magnetite. 
But  it  is  further  evident  that  nearly  all  the  magnesia  was  left  unseparated  from  the  iron. 

Obs. — Occurs  with  corundum  or  emery;  its  low  percentage  of  silica  accords  with  this  associa- 
tion. The  species  was  instituted  on  a  chlorite  found  with  the  corundum  of  Asheville,  N.  C, 
whence  the  name,  from  corundum,  and  ^(Aoc,  friend.  The  above  description  is  from  specimens 
occurring  abundantly,  and  sometimes  in  large  and  small  crystals,  at  the  emery  mine  of  Chester, 
Mass.,  which  Shepard  has  referred  to  corundophilite ;  its  identity  with  the  Asheville  mineral  is 
not  yet  ascertained.  Shepard  describes  the  latter  (1.  c.)  as  occurring  in  monoclinic  crystals,  with 
/A  7=120°,  0  A  7=97°  80',  0  A  i-'t=88°  to  89°;  sometimes  in  stellate  groups;  thin  lamina© 
flexible ;  and  he  obtained  in  a  very  unsatisfactory  chemical  examination  of  0-146  grain,  Si  34-75^,: 
^1  8-55,  Fe  31-25,  H  5-47,  with  a  loss  of  20  p.  c. 

458.  CHLORITOID.  Chloritspath  Fiedler,  Pogg.,  xxv.  329,  1832.  Chloritoid  G.  Rose,  Reis. 
Ural,  i.  25-2,  1837.  Barytophyllit  Glock.,  Grundr.,  570,  1839.  Masonite  0.  T.  Jackson,  Rep.  G, 
of  R.  Island,  88,  1840.     Sismondine  Delesse,  Ann.  Ch.  Phys.,  III.  ix.  385,  1843. 

Monoclinic,  or  triclinic.  I h  I'  about  100°;  0  (or  cleavage  surface)  on 
lateral  planes  93°  — 95°,  Descl.  Cleavage  :  basal  perfect  ;  parallel  to  a 
lateral  plane  imperfect.  Usually  coarsely  foliated  massive;  folia  often 
curved  or  bent,  and  brittle ;  also  in  thin  scales  or  small  plates  disseminated 
through  the  containing  rock. 

H.=:5'5— 6.  G.=3*5— 3'6  Color  dark  gray,  greenish-gray,  greenish- 
black,   grayish-black,   often    grass-green   in   very   thin   plates  ;    strongly 
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iicliroic.  Streak  uncolored,  or  grayish,  or  very  slightly  grcenisli.  Lustre 
of  surface  of  cleavage  somewhat  pearl j^.  Brittle.  Double  refraction  feeble ; 
bisectrix  oblique  to  the  base  ;  axial  divergence  small. 


Var. — 1.  The  original  chloritoid  (or  chloritspath)  from  Kossoibrod,  near  Kalharinenburg  in  the 
[Jral,  is  in  large  curving  laminae  or  plates,  grayish  to  blackish-green  in  color,  often  spotted  with 
yellow  from  mixture  with  limouite  ;  G.  =  ii-55,  Fiedler,  3557,  Breith. 

2.  The  Sismondine  or  St.  Marcel  mineral  is  black ;  but,  according  to  Descloizeaui,  grass-green 
when  in  very  thin  laminae  parallel  to  0,  pale  green  and  black  in  two  diflerent  directions  at  right 
angles  to  this;  it  has  /A  /=about  100',  0  A  /=9;{°;  bisectrix  negative;  G.  =  ;s-565,  Delesse. 

8.  Masoniie,  from  Natic,  R.  I.,  is  in  very  broad  plates  of  n  dark  grayish-green  color,  but  bluish- 
green  in  very  thin  laminae  parallel  to  0,  and  grayish-green  at  right  angles  to  this;  G.  =  3-529, 
Kenngott;  0  A  ij  plane  of  cleavage,  =95",  Descl.  It  is  evidently  impure,  and  this  must  havo 
been  especially  true  of  the  material  analyzed  by  Jackson  (anal.  12). 

The  Canada  mineral  is  in  small  plates,  one-fourth  in.  wide  and  half  this  thick,  disseminated 
through  a  schist  (like  phyllite),  and  also  in  nodules  of  radiated  structure,  half  an  inch  through ; 
G.  =  3-513,  Hunt.  That  of  Gumuch-Dagh  resembles  sismondine,  is  dark  green  in  thick  folia  and 
grass-green  in  very  thin;  G.  =  8*52,  Smith. 

Comp. — 0.  ratio  for  ]&,  J{,  Si,  11=1  :  3  :  2  :  1,  for  most  analyses;  whence  the  formula  (J(^e, 
Mg)'  + 1  ^1)'  Si'  +  3  H=Silica  24*0,  alumina  405,  protoxyd  of  iron  28'4,  water  7-1,  The  Bregratten 
mineral  contains  one-tliird  less  water  (2  II). 

Analyses:  1,  Bonsdorft"(G.  Rose,  Reis.  Ural,  i.  252);  2,  v.  Kobell  (J.  pr.  Ch.,  Iviii.  40);  3,  Her- 
mann (lb.,  liii.  13);  4,  5,  0.  L.  Erdmann  (ib,  iv.  127,  vi.  89);  6,  Gerathewold  (ib.,  ixiiv.  454); 
7,  V.  Kobell  (Gel.  Anz.  Miinchen,  Apr.,  1854);  8,  Delesse  (Ann.  Ch.  Phys.,  III.  ix.  385);  9,  Kobell 
(.T.pr.  Ch.,  Iviii.  39);  10,  J.  L.  Smith  (Am.  J.  Sci.,  11.  xl  64);  11,  J.  D.  Whitney  (Proc.  N.  H.  Soc, 
Boston,  1849,  100);  12,  C.  T.  Jackson  (Rep.  G.  R.  I.,  88,  1840);  13,  T.  S.  Hunt  (Am.  J.  Sci.,  II. 
zxxi.  442): 

6-95,  Mn  0-30  =  101 -64  Bonsd- 
6-34=  100-98  KobeU. 
6-38  =  99-97  Hermann. 

=99-99  Erdmann. 

=l(i0  Erdmann. 

=99-86  GerathewohL 

5-50=  100-40  KobelL 
7-6,  Ti  ^/•.  =  9S'7  Delesse. 
7-SO,  undec.  0-5  =  98-75  K. 
7-08  =  98-56  Smith. 
5-00  =  99-28  Whituey. 
400,Mn6(iO  =  i^9-37  Jackson. 
6-10,  Mn  0-93  =  101-01  Hunt. 
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Erdmann,  who  made  the  earliest  analysis,  and  also  Gerathewohl  (who  made  his  examination  on 
the  same  specimen,  and  under  Erdmann's  direction),  obtained  no  water,  and  Hermann  observes 
that  the  specimen  had  probably  been  calcined,  as  it  is  the  custom  to  burn  the  emery  rock  at  the 
locahty  in  the  Urals. 

A  green  chlorite-like  mineral,  in  fine  scales,  occurring  in  a  quartz  geode  in  the  Spirifer  sand- 
stone in  the  vicinity  of  Ems,  in  Nassau,  afforded  Herget  (Jahresb.,  1863,  82o): 

Si  22-26         ^1  31-76         te  3697         fl  8-63  =  99-62. 

Giving  the  0.  ratio  for  fi,K,  5i,  ft=8  :  14  :  11  :  1\,  and  corresponding  to  (-,V^'e»+  7,  i^l)'Si»  + 
4 1'l.     If  a  little  of  the  iron  is  sesquioxyd,  the  composition  may  bo  the  same  as  for  chloritoid. 

Pyr.,  etc.— In  a  matrass  yields  water.  B.B.  nearly  infusible ;  becomes  darker  and  magnetic. 
Completely  decomposed  by  sulphuric  acid.  The  masonite  fuses  with  difficulty  to  a  dark  green 
enamel. 

Obs. — The  Kossoibrod  chloritoid  is  associated  with  mica  and  cyanite  ;  the  St  Marcel  occurs  in 
a  dark  green  chlorite  schist,  with  garnets,  magnetite,  and  pyrites;  the  Rhode  Island,  in  au  argil- 
laceous schist;  the  Chester,  Mass,  in  talcose  schist,  with  emery,  diaspore.  etc.;  the  Canadiu  at 
Brome,  in  micaceous  schist,  and  at  Leeds  in  argillaceous  sc'hist.  Chloritoid  occurs  also  at  Bre- 
gratten, in  Tyrol;  at  Gumuch-Dagh,  Asia  Minor,  with  emery;  in  Saasthal,  Valais. 
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Named  Chhritoid  from  the  resemblance  to  chlorite.     The  name  Chbriispaih,  or  in  English  L7ilo\ 
rite  Spar,  has  the  precedence  in  time.     But  it  is  objectionable  in  form  and  signification,  anil  hag  y 
rightly  been  superseded  by  chloritoid. 

458A.  Phyllite  Thomson  (Ann.  Lye.  N.  Y.,  ill.  47,  1828.     Ottrelite  Descl.  &  Damour,  Ann.  d. 
M.,  IV.  ii.  357,  1842.     Newportite  Totten,  Shepard's  Min.,  i.  161,   1857).     Phyllite  (and  ottrelite) 
closely  resembles  chloritoid,  as  observed  by  Hunt  (Am.  J.  Sci.,  II.  xxxi.),  and  also  by  Descloizeaux 
(Min.,  i.  466).    The  analyses  hitherto  made,  however,  shovr  a  wide  discrepancy.     Yet  it  should  bei 
noted  on  this  point  that  we  have  only  one  of  each  variety,  and  the  mineral  is  so  involved  in  thsj  \ 
containing  slate  rock  that  it  is  very  difiBcult  to  obtain  it  pure.  '  I 

Occurs  in  small,  oblong,  shining  scales  or  plates,  more  or  less  hexagonal,  in  argillaceous  schistj  ; 
According  to  Descloizeaux,  ottrelite  is  probably  monoclinic,  and  the  optical  axes  are  very  diver-'  j 
gent.  H=5  — 5*5  ;  G.  of  ottrelite  4-4.  Color  blackish-gray,  greenish-gray,  black  ;  streak  grayish,^  n 
greenish.  ij 

2,  Damour  (1.  c,  357):  i 

^1         3Pe         Fe       Mn       K        fi 

ll 


Analyses :  1,  Thomson  (L  c.) ; 

Si 
1.  Sterling,  Phyllite         38-40 


2.  Ottrez,  Ottrelite 


43-34 


23-68     17-52 896      6-80     4-80  =  100-16  Thomson. 

24-63 16-72     818 5-66=98-53  Damour. 


•     Yields  water  in  the  closed  tube.    Difficultly  fusible  to  a  magnetic  globule.    Reactions  for  iron 
with  the  fluxes. 

Phyllite  occurs  in  the  schist  of  Sterlmg,  Goshen,  Chesterfield,  Plainfield,  etc.,  in  Massachusetts, 
and  Newport,  R.  I.,  and  the  rock  iu  consequence  of  it  is  called  by  Hitchcock  (Rep.  G.  Mass.,  4to, 
594,  1841)  "  Spangled  Mica  Slate,"  the  phyllite  being  the  mica  of  the  schist.  The  scales  are 
from  \-^  in.  long,  and  half  to  one-third  this  broad.  Ottrelite  is  from  a  similar  rock  near  Ottrez, 
on  the  borders  of  Luxembourg,  and  from  Ardennes.  Phyllite  has  also  been  reported  from  Tus- 
cany. Descloizeaux  remarks  on  the  close  resemblance  of  the  ottrelite  of  Ardennes  to  the  New- 
port phyllite,  and  Hunt  on  the  same  to  the  Canada  chloritoid. 
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459.  MARGARITE.  Perlglimmer  (fr.  Sterzing)  Mohs,  Char.,  1820,  Grundr.,  232,  1824.  Mar- 
garite  Tyrolese  min.  dealers.  Corunaellite  (fr.  Pa.),  Clingmanite  (fr.  N.  C),  Silliman,  Jr.^  Am.  J. 
Sci.,  IL  viii.  380,  383,  1849.     Emeryhte  (fr.  Asia  Minor)  Smith,  ib.,viii.  378,  1849,  xi.  59,  1851. 

Orthorliombic ;  hemihedral,  with  a  monoclinic  aspect,  like  muscovite. 
/A  /=:119°-120°,  0  A  ^=152°-153°,  0  A  2^=  144° -145°,  0  A  5^129°— 

134°,  O  A  ^-^— 90°.  Lateral  planes  horizontally  stri- 
ated. Cleavage  :  basal,  eminent.  Twins  :  common, 
composition-face  /,  and  forming,  by  the  crossing  of 
3  crystals,  groups  of  6  sectors.  Usually  in  intersect- 
ing or  aggregated  laminae  ;  sometimes  massive,  with  , 
a  scaly  structure.  I 

H.=3*5— 4*5.  G.  =  2*99,  Hermann.  Lustre  of  base  pearly,  laterally 
vitreous.  Color  grayish,  reddish- white,  yellowish.  '  Translucent,  subtrans- 
lucent.  Laminse  ratlier  brittle.  Optic-axial  angle  very  obtuse,  109°  32', 
117°  30',  126°  24',  128°  48',  for  the  red  ray  in  different  plates;  plane  of 
axes  parallel  to  the  longer  diagonal ;  dispersion  feeble. 

Comp. — 0.  ratio  for  ]ft,  K,  Si,  11=1  :  6  :  4  :  1 ;  whence,  if  the  water  be  basic,  for  bases  and 
silica=2  :  1 ;  formula  (^(R^  fi^)  +  f  ^1)^  §i^=Silica  30-1,  alumina  51-2,  Ume  11-6,  soda  26,  water  4'5 

Analyses:  1-9,  J.  L  Smith  (Am.  J.  Sci.,  IL  xi  59,  and  xv.  208);  10-13,  W.  J.  Craw  (ib.,  viiL 
819) ;  14,  B.  Silliman,  Jr.  (this  Min.,  185(),  362) ;  15,  W.  J.  Craw  (ibid.);  Irt,  C.  Hartshome  (ibid.); 
17,  Hermann  (J.  pr.  Ch.,  liii.  1);  18,  19,  Smith  &  Brush  (Am.  J.  Sci.,  IL  xv.  209);  20,  Faltif 
(ZS.  Nat.  Ver  Halle,  v.  301);  21,  J.  L.  Smith  (Am.  J.  Sci.,  IL  xlii.  90) : 


Smith. 


Si 

'Al 

3Pe 

Mg 

6a 

Na,K 

^ 

1. 

Gumuch-Dagh 

29-66 

50-88 

1-78 

0-50 

13-50 

1-50 

3-41  Smith. 

2. 

u 

30-90 

48-21 

2-81 

undei. 

9-53 

undet. 

4-61  Smith. 

3. 

u 

31-93 

48-80 

1-50 

<( 

9-41 

2-31 

3-62,  Mn  tr. 

4. 

Island  of  Nicaria 

30-22 

49-67 

1-33 

tr. 

11-57 

2-31 

5-12  Smith. 

6. 

(»              (( 

2987 

48-88 

1-63 

tr. 

10-84 

2-86 

4-32  Smith. 
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§i         *1        Fe 


H 


Island  of  Naxos 


'ep  „ 


Siberia 
).  Village  Green,  Pa. 


3  U                                  (( 

I.  Buncombe  Co.,  X.  C. 

5.  Unionville,  Pa. 

3.  "              " 


Sterzing 


7. 

S. 

9.  " 

0.  " 

1.  Chester,  Mass. 


30-02 
28-90 
30-10 
28-50 
32-31 
31-06 
31-26 
30-18 
29-17 
29-99 
32-15 
32-46 
28-47 
2864 
29-57 
32-21 


49-62 
48-53 
50-08 
5102 
49-24 
51-20 
51-GO 
5140 
48-40 
50-57 
54-28 
49-18 
50-24 


1-65 

0-87 

undet. 

1-78 


ir. 

1-34 
1-65 


51-66 
6263     1-61 
48-87     2-50 


Mg 
0-48 
undei. 


0-30 
0-28 
0-00 
0-72 
1-24 
0-62 
005 
3-21 
0-70 
0-68 
0-64 
0-32 


Ca 
10-82 
11-92 
10-80 
12-05 
10-06 

9-24 
10-15 
10-87 

9-87 
11-31 
11-36 

7-42 
11-50 
12-25 
10-79 
10-02 


Na,  K 

1-25 
undei. 


2-21 

2-97 

1-22 

2-77 

6-15 

2-47 
undei. 

1-7G'' 

l-87»' 
[2  01b] 

0-18 

1-91 


H 

6-55  Smith. 

6-08  Smith. 

4-52  Smith. 

504  Smith. 

5-27  Craw. 

5-27  Craw. 

4-27  Craw. 

452  Craw. 

3-99,  H  F  2-03,  Silliraan,  Jr. 

614  Craw. 

0  50  Hartshorne. 

4-93=1 00-30  Hermann. 

5-00=99-2i;  Smith  &  Brush. 

4-76-- 100  Smith  &  Brush. 

3-20  =  99-75  Faltin. 

4-61,  Li  0-32,  Mn  0-20= 

100-96  Smith 


0-05  of  this  is  K  O. 


'  Trace  of  K  0. 


Pyr.,  etc. — Yields  water  iu  the  closed  tube.     B.B.  whitens  and  fuses  on  the  edges. 

Gorundelliie  and  cUngmaniie  were  based  on  an  incorrect  determination  of  the  silica  in  the 
ualysea. 

Diphanite  of  Nordenskiold  (Bull.  Ac.  St.  Pet,  v.  17)  is  only  niargarite.  It  occurs  in  hexagona. 
■risras  with  perfect  basal  cleavage.  H.  =  5  — 5-5.  G.  =  3-04 — 3-97.  Color  white  to  bluish  Analy« 
is  by  Jevreinof:  Si  3402,  ^1  43-33,  Ca  13-11,  Fe  3-0*2,  Mn  105,  H  5-34  =  99-87. 

Obs. — niargarite  occurs  in  chlorite  from  the  Greiner  mouut,  near  Sterzing  in  the  Tyrol,  where 
irst  found  (f  426) ;  at  different  localities  of  emery  iu  Asia  Minor  and  the  Grecian  Arcliipelago,  as 
iiscovered  by  Dr.  Smith  ;  with  corundum  at  Village  Green,  Delaware  Co.,  Pa. ;  at  Unionville, 
Chester  Co.,  Pa  (coruudellite) ;  at  the  corundum  locaUty  in  Buncombe  Co.,  North  Carolina  (cUug- 
nanite) ;  with  the  corundum  of  Katharinenburg,  Urals.  It  occurs  massive  in  Pennsylvania. 
Diphanite  is  from  the  emerald  mines  of  the  Ural,  with  chrysoberyl  and  phenacite. 

Named  Margariie  from  /j(zoy../)iTi7f,  'pearl.  The  name  is  attributed  to  Fuchs,  but  he  nowhere  pub- 
islied  it.  Von  Leonhard  (Ilaudb.,  182G,  766)  gives  it  as  "the  current  name  among  the  Tyrolese 
iealers  in  minerals  " 

This  species,  according  to  Dr.  Krantz  (Am.  J.  Sci.,  II.  xliv.  256),  is  the  original  margarite.  The 
jpecimen  from  Sterzing  analyzed  by  Smith  &  Brush  was  one  received  so  labelled  from  Dr.  Kraut? 
)f  Bonn. 

EPHE3ITE  J.  L.  Smith.,  Am.  J.  Sci.,  II  xi.  59,  1851.     Lamellar,  and  resembles  white  cyanite 
Jloavage  difhcult.     Scratches  glass  easily.     G.  =  3-15  — 3-20.     Color  pearly-white. 
Analysis  by  Smith  (1.  c.) : 


Si 

^l 

Oa 

Fe 

Na,  little  K    £[ 

1.  31-54 

57-89 

1-89 

1-34 

4-41         3-12  =  100-19. 

2.  3004 

56-45 

2-11 

1-00 

4-41         3-09=9707. 

The  oxygen  ratio  deduced  for  the  protoxyds,  sesquioxyds,  silica,  and  water,  is  1  :  15  :  9  :  2. 
From  the  emery  locahty  of  Gumuch-Dagh,  near  Ephesus,  on  specimens  of  magnetite.  Probably 
related  to  margarite,  near  which  it  is  placed  by  Dr.  Smith. 

460.  THURINGITE.     Thuripgit  Breiih.,  Char.,  95,  1832.     Owcnite  Genlh,  Am.  J.  Sci.,  IL  xvi. 

1853. 

Massive  ;  an  aggregation  of  minute  scales ;  compact.  Cleavage  of  scales 
distinct  in  one  direction. 

II.=:2-5.  G.=3-186,  fr.  Saalfeld,  Smith;  3-151-3-157,  id.,  Breitli  ; 
3-197,  owenite,  Genth ;  3-191,  id..  Smith.  Lustre  of  scales  pearly ;  of 
mass  glistening  or  dull.  Color  olive-green  to  pistachio-green.  Streak- 
paler.     Tract ure  subconchoidal.     Yery  tough.     Feel  of  powder  greasy. 

Comp.— 0.  ratio  for  ft,  li.  Si,  £[=2  :  3  :  3  :  2 ;  whence,  if  half  the  water  is  basic,  (i  (I^  tt)'  ^ 
J(^¥'e))*Si'+4lX 
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TJiuringite 


Owenite 


Arkansas 


Si 

22-35 
22-05 
(I)  23-55 
23-21 
23-58 
23-70 


Analyses:  1,  Rammelsberg  (Min.  Ch.,  851);  2,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xviii.  STG);  3, 
P.  Keyser  (ib.,  411);  5,  6,  J.  L.  Smith  (1.  c): 

itl        ¥e        Fe  Mg  Na      K        S 

18-39     14-86     34-34  1-25  9-81  =  101  Rammelsberg. 

16-40     11-66     30-'78  0-89           0'14  ll-44=99-S6  Smith. 

15-63     13-79     34-20  1*47 10-57  =  99*21  Keyser. 

15-59     13-89     34-58  1-26  0-41     0*08  10*59,  Ca  0-36  =  99-97  Keyser 

16-85     14-33     33-20  1-52  0*46      tr.  10-45,  Mn  0-09  =  100-48  Smitl 

16-54     12-13     33-14  1-85          0-32  10-90  =  99-74  Smith. 


^ 


Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  at  3  to  an  iron-black  magnetic  glot 
ule.     Witli  the  fluxes  reacts  for  iron.     Gelatinizes  with  muriatic  acid. 

Obs. — Thuringite  is  from  Reichmannsdorf  (anal.  1,  2)  and  Schmiedeberg  (anal  3),  near  SaalfeW 
in  Thuringia ;  Hot  Springs,  Arkansas  (anal.  6) ;  owenite  from  the  metamorphic  rocks  on  th 
Potomac,  near  Harper's  Ferry. 

Owenite  was  named  after  the  geologist,  Dr.  D.  D.  Owen. 

461.  SEYBERTITE.  Bronzite  (fr.  Amity)  J.  Finch,  Am.  J.  Sci.,  xvi.  185,  1829.  Clintoniti 
(fr.  Amity)  Mather,  1828,  but  unpublished;  Mather's  Rep.  G.  of  N.  Y.,  467,  1843.  Seybertife 
(fr.  Amity)  Olemson,  Ann.  d.  M.,  III.  ii.  493,  1832,  Am.  J.  Sci.,  xxiv.  171,  1833.  Clintonit  iri 
Handel  [=of  the  trade],  Chrysophan  (fr.  Amity)  Breith.,  Char.,  92,  1832.  Holraite  (fr.  Amity, 
Thomson,  Rec.  Gen.  Sci.,  iii.  335,  1836.  Xanthophyllit  G.  Rose,  Pogg.,  1.  654,  1840,  Rels.  Ural 
ii.  120,  514,  527.  Brandisit  Liebener,  in  Haid.  Ber.,  i.  4,  1846.  Disterrit  Breith.,  in  v.  KobeD 
J.  pr.  Ch.,  xli.  154,  1847. 

Orthorliombic.    I  /\  1=120°.    In  tabular  crystals,  sometimes  hexagonal 
also  foliated  massive  ;  sometimes  lamellar  radiate.    Cleavage :  basal  perfect; 
Structm'e  thin  foliated,  or  micaceous  parallel  to  the  base. 

H.=4— 5.  G.=3— 3*1.  Lustre  pearly  submetallic.  Color  reddish- 
brown,  yellowish,  copper-red.  Streak  uncolored,  or  slightly  yellowish  oi 
grayish.  Folia  brittle.  Double  refraction  strong;  axial  divergence  15°  tc 
30°  for  white  light ;  sometimes  apparently  uniaxial,  or  united  at  the  ordi- 
nary temperature ;  bisectrix  negative,  normal  to  the  base ;  axial  plane  par- 
allel to  i-l ;  Descl. 

Var. — 1.  The  Amity  seyhertite  (called  also  cKntonite,  holraite,  and  chrysophan)  is  in  reddish-browr 
to  copper-red  brittle  foliated  masses;  the  surfaces  of  the  foha  often  marked  with  equilateral  trl! 
angles  like  some  mica  and  chlorite ;  optic-axial  divergence  very  small,  or  hone  at  the  ordinary, 
temperature.    G.  =  3-148,  Brush.  , 

2.  Xanihophyllite,  fr,  the  Schischimskian  Mts.,  near  Slatoust,  is  in  crusts,  or  in  implanted  globu 
lar  forms,  1^  in.  through,  which  consist  of  tabular  crystals  about  a  centre  of  talcose  schist,  whici 
is  also  the  enclosing  rock.  Optically  uniaxial ;  axis  negative,  or  two  axes  very  slightly  divergent,^ 
and  hardly  separating  with  increase  of  temperature  ;  Descl. 

3.  Brandisite  (called  also  disterrite),  from  Fassa,  Tyrol,  is  in  hexagonal  prisms  of  a  yellowish 
green  or  leek-green  color  to  reddish-gray ;  H.  =  5  of  base;  of  sides,  6— 6-5:  G.  =  3-042  — 3-051,  v. 
Kobell;  3  013  — 3062,  v.  Hauer;  3-01— 3-06,  Liebener;  optic-axial  divergence  15°  to  30°.  Some 
of  it  pseudomorphous,  after  fassaite. 

Comp. — 0.  ratio  for  R,  Jj,  Si,  H,  from  Brush's  analysis,  =  6  :  9  :  5  :  |;  whence  for  R  +  S,  Si— 
3  :  1,  and  formula  (f  R^'  +  f  ^l)'Si+iH.  From  v.  Kobell's  (anal.  9),  0.  ratio  for  R+fi  :  Si  the 
same,  or  3  :  1,  with  'k' :  K=l  :  1.  From  Meitzendorfif's,  0.  ratio  for  ft,  fi,  §i,  fi=12  :  20  :  9  :  2^; 
and  for  K+fi,  Si=3^ :  1.  The  state  of  oxydation  of  the  iron  was  not  examined  except  in  the 
analysis  by  Brush. 

Analyses:  1,  Clemson  (1.  c);  2,  Richard.son  (Rec.  Gen.  Sci.,  May,  1836);  3,  4,  G.  J.  Brush  (thia 
Min.,  Ib54,  505);  5,  Plattner  (Breith.  Handb.,  ii.  385);  6-8,  Meitzendorf  (Pogg.,  Iviii.  165);  9,  v 
Kobell  (I.C.): 

Ca      fl 

10-7     3-6=98-2  Clemson. 

11-45  4  55,  Mn  1-35,  HF.  0-9,  Zr  2-05=98-25  R. 
3-27  20-84  13-69  104,  Na,  K  1-43,  2r  0-75=100-39  Brush. 


Si        Xl          Fe 

Mg 

1.  Amity,  Seyh. 

17-0     37-6         50 

24-3 

B.       "           "■ 

19-35  44-75  t'e  4-80 

9-05 

S.       "           « 

20-24  39-13  "  3-27 

20-84 
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Si      Xl  i'e  Mg 

20  13  38-68  ^Pe 3-48  21-65 

21-4     46-7      "  4-8       9-8 

16-55  43-73       262  19-04 

"  "       16-41  43-17       2-23  19-47 

"  "       16-20  44-96       2-73  19-43 

Fassa,  Z>isfer.       20-00  43-22  3Po3-60  2501 


Na     tl 


Amity,  Ssyb. 
Slatoust,  Xardh 


Oa 

13-35    105,  [i?fa,lv  1-43],  J^lV  O-fS  =100  46  B. 

12-5 3 -5  =  98-7  Plattner. 

13-12  069  4-33=100-06  Meitzcndorf. 

14-50  0-62  4-45  =  100-85  Meitzeudorf. 

1215  0-55  4-33=100-35  Meitzendorf. 

4-00    3-60,  K  0-57  =  100  KoboU. 


u 


Pyr.,  etc. — Yields  -water.    B.B.  infusible  alone,  but  -whitens.     In  powder  acted  on  by  concen 

rated  acids. 
Obs.—  Seyheriiie  occurs  in  limestone  with  serpentine,  associated  with  hornblende,  spluel,  pyrox 

ne,  graphite,  etc.;  xanthophylliie  in  talcose  schist;  brandisite  in  white  Uniestone,  either  discern 
nated  or  in  grouped  crystals,  in  geodes,  among  crystals  of  fassaite  and  black  spinel. 

The  seybertite  was  discovered  in  1828  by  Messrs.  Fitch,  Mather,  and  Horton,  and  named  din 
o/iite  by  them  on  the  spot,  after  De  "Witt  Clinton,  as  stated  by  Matlier  in  his  Rep.  Geol.  N.  Y., 

843.  But  the  name  was  not  published  at  the  time  by  either  of  the  discoverers ;  and  Fincli,  the 
lext  year,  1829  (1.  c),  announced  the  mineral  under  the  name  of  hronzite.  Clemsou's  name  sey- 
ierlite,  after  H.  Seybert  (1832,  1.  c),  has  therefore  priority  of  publication,  and  must  be  accepted 
is  the  name  of  the  species. 
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462.  WOLCHONSKOITE.     Kdmmerer,  Jahrb.  Min.,  iL  420,  1831. 

Amorphous.  Dull — sinning.  Color  bluish-green,  passino^  into  grass- 
green.  Streak  bluish-green  and  shining.  Feel  resinous,  rolished  by 
the  nail.  Fracture  subconchoidal.  Adheres  slightly  to  the  tongue.  Very 
fragile.    H.=:2-25.     G.=:2-2-2-3. 

Comp. — 0.  ratio  for  bases,  silica,  and  water  (anal.  2,  4)  2  :  3  :  3,  as  in  deweylite  and  genthite. 
Analyses:  1,  Berthier  (Mem.,  ii.  263);  2,  Kersten  (Pogg.,  xlvil  489);  3,  lUmofi"  (Ann.  Jour.  Mines 
de  Russie,  1842,  366) ;  4,  Ivanof  (Koksch.  Min.  Russl.,  i.  145) : 

II 

28-2  =  98-8  Berthier. 
21-84,  i»b  1-01,  K  <r.  =  98-26  Kersten. 
12-40,  Ca  1  90,  Ph  0-16=100-74  lUmoff. 
22-46,  6a  1-39  =  100-89  Ivanof 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  blackens,  but  is  infusible.  "With  the  fluxea 
gives  reactions  for  chromium  and  iron.  Gelatinizes  with  hot  concentrated  muriatic  acid,  in  which 
hah"  the  chromium  is  dissolved,  the  rest  remaining  in  union  with  silica. 

Obs. — From  Okhansk  in  Siberia. 

Named  after  M.  "Wolchonsky,  of  Russia. 

463.  Selwyn'ite,  CT/nc/i  (Laboratory,  i.  237,  1867).     Massive.     n.  =  3-5.     a.  =  2-53.     Emerald- 
green.     Subtranslucent.     Fracture  uneven  and  splintery.     Somewhat  brittle. 
Composition,  according  to  an  analysis  by  Mr.  Cosmo  Newbery : 

Si  47-15         ^133-23        t'r  7  62         Mg  4-56        It  6-23=98-78. 

Corresponds  to  the  0.  ratio  for  it,  fi,  Si,  Tl,  1  :  10  :  16J  :  3  ;  or  for  bases  and  silica  about 
2:3;  but  probably  a  mixture.  Perhaps  containing  some  talc  as  impurity,  with  which  it  is 
traversed  in  thin  seams.  B.B.  becomes  white  and  fuses  on  the  edges  to  a  grayish-whito  blebby 
glass.     Only  partially  soluble  in  strong  acids. 

Found  near  Heathcote,  Victoria  (Australia),  in  the  Upper  Silurian.  Named  after  A.  C  Sclwyn, 
dire:;tor  of  the  geological  survey  of  Victoria. 
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464.  Chrome  Ochre.  A  clayey  material,  containing  some  oxyd  of  chrome.  Occurs  earthy  of  i 
bright  green  shade  of  color. 

Analyses:  1,  Drappiez;  2,  Duflos  (Schw.  J.,  Ixii.  251);  3,  Zellner  (Isis,  1834,  637): 

Si  *1  €r  Fe  fi: 

,  6a  and  Mg  2*5=100  Drappiez. 

11-0  =  99-5  Duflos. 
6-25  =  99-7 5  Zellner. 

The  formula  (3tl,  ^r,  3Pe)'  Si^  corresponds  nearly  to  the  composition,  the  water  excepted. 

Chrome  ochre  occurs  at  the  localities  above  mentioned ;  also  on  Unst  in  Zetland,  Mortenbergj 
in  Sweden,  and  elsewhere.  1! 

The  chrome  ochre  of  Halle,  analyzed  by  "Wolff  (J.  pr.  Ch.,  xxxiv.  202),  approaches  selwynite  inn 
composition,  but  contains  much  more  water.  It  afforded  §i  46'11,  3^1  30*53,  ^6r  4*28,  3Pe  3"15,  SI 
12*53,  Na  0'46,  K  3'44=100*49;  G.=2"7,  giving  rather  closely  the  formula  of  kaohn,  and  mayy 
be  an  impure  kaolinite. 

465.  MILOSCHITE.     Miloschin  Herder,  Fogg.,  xlvii.  485,  1839.     Serbian  Breith.,  J.  pr.  Ch.,  xv.', 

327,   1838. 

Compact.    H.=l-5 — 2.     G.=2'131,  Breith.     Color  indigo-blue  to  celandine-green. 

CoMP.— Approaches  (Xl,  €r)  Si +  3  fl,  it  being  a  chromiferous  allophane  with  half  the  water  of 
allophane.     Analyses:  1,  Kersten  (Pogg.,  xlviL  485);  2,  Bechi  (Am.  J.  Sci.,  II.  xiv.  62): 

1.  Rudniak         Si  27-50     ^145-01     €r  3-61     Ca  0-30     Mg  0*20     fl  23-30=99-92  Kersten. 

2.  Tuscany  28-36  41'33  811  22-75  =  l(J0-55  Bechi. 

In  a  matrass  yields  water.     B.B.  infusible.     Partly  dissolved  in  muriatic  acid. 

From  Rudniak  in  Servia,  associated  with  quartz  and  brown  iron  ore ;  Yolterra,  Tuscany. 

Named  after  Prince  Miloschi. 

465.  PIMELITE.     Gruuer  Chrysopraserde  (fr.  Kosemutz)  Klapr.,  Schrift.,  Ges.  N.  Berhn,  viii.  17, 
1788,  Beitr.,  ii.  134,  1797.     Pimelit  Karst,  Tab.,  28,  72,  1800. 

Massive  or  earthy.  H.=:2-5.  G.=2-23  — 2*3;  2-71  — 2*76,  Baer.  Lustre  weak,  greasy.  Color 
apple-green.  Streak  greenish- white.  Translucent  to  subtranslucent.  Feel  greasy.  Does  not 
adhere  to  the  tongue. 

COMP.— Analyses :  1,  Klaproth  (Beitr.,  ii.  134) ;  2,  W.  Baer  (J.  pr.  Ch.,  Iv.  49): 

Si  ^1         3Pe       Ni        Mg      Ca      fi 

1.  Chrysoprase  earth  35-00       5-0O      4-58     15-63       1-25     0-42  38-12  Klaproth. 

2.  Hard  Fimeliie  35*80     23-043Pe2-69       2-78     14-66     31*03  =  100  Baer. 

Pimelite  gives  water  in  the  closed  tube,  is  infusible  B.B.,  and  with  the  fluxes  reacts  for  nickeL 
Decomposed  by  acids. 
From  Silesia  aud  elsewhere.    Named  from  TrifieXn^  fatness.    For  Glocker's  alipite  see  p.  404. 

467.  CHLOROPH^ITE.    Macculloch,  Western  Isles,  i.  504,  1825. 

Granular  massive,  imbedded,  or  as  a  coating  in  geodes,  fissures,  or  amygdaloidal  cavities. 
Cleavage  in  two  directions. 

H.=  l-5— 2.  G.  =  2*02,  Macculloch;  1*809,  Forchhammer.  Lustre  subresinous,  rather  dull. 
Color  dark  green,  olive-green,  changing  to  dark  brown  or  black  on  exposure. 

Formula  perhaps  Fe  Si+6  H  ?=Silica  33-3,  protoxyd  of  iron  26*7,  water  40*0  =  100. 

Analysis  by  Forchhammer  (J.  pr.  Chem.,  xxx.  399,  1843) :  From  Faroe,  Si  32*85,  Fe  21*56,  iSlg 
3*44,  H  42*15  =  100,  the  iron  being  corrected  (R^mmelsberg)  for  the  true  atomic  weight.  B.B. 
fuses  to  a  black  glass. 

A  chlorite-like  mineral  from  the  Western  Isles  of  Scotland,  at  Scuir  More  in  the  island 
of  Rum,  and  from  Fifeshire,  occurring  in  amygdaloid ;  also  from  Qualbde  and  Suderoe,  Faroe 
Islands.  Reported  also  as  incrusting  chalcedony  in  Antrim,  and  in  small  botryoidal  groups  in 
amygdaloid  at  Down  HiU.  But  the  chemical  identity  of  the  original  chlorophaeite  of  Macculloch 
from  Scuir  More  with  that  of  Faroe  or  the  other  localities  has  not  yet  been  ascertained.  Named 
from  ^Xw^oi,  green,  and  (pawi,  brown. 
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ofil 
:r   KlilPSTEINITE.     Schwarz-Braunsteinerz  von  Klapperud  Klapr.^  Beitr.,  iv.  UiTr^Opsimose 
KucU,  Tr.,  187,  1832.     Yattenhaltigt  ManganoxidsUikat  Bahr,   (Efv.  Ak.  Stockh.,  1850.  242 
KJipsteiuite  v.  Kob.,  J.  pr.  Ch.,  xcvii.  180. 

Amorphous.     Compact. 

H.  =  5  — 5-5.     G.=:3-5.    Lustre  dull  to  submetallic.     Color  dark  liver -brown  to  black.     Streak 

ddish-brown  or  yellowish-brown.     Opaque. 

CoMP.— 0.  ratio  for  11+^,  Hi,  fl,  doubtful ;  perhaps  for  klipsteinite  9:6:3,  whence  (fi',  fij'  Si* 

It^IP.     Perhaps  only  a  mixture. 

Analyses  :  1,  Klaproth  (1.  c.) ;  2,  Bahr  (1.  c.) ;  3,  v.  Kobell  (L  c.) : 

Si         ^I        Pe  Un  Mn      Mg       Ca  tl 

Klapperud,  Opsim.        25  60 13      =98  Klaproth. 

"                              23-69  OGI  9-14  5621 0:59      0-50  9-51  =  lO(i-05  Bahr. 

DmeuhuTg,  Klipst.       25*00      1-70  4*00  32-n  25-00      2-00 9-00=98-8T  KobelL 

Ptr.,  etc. — Yield?  much  water.  Fuses  to  a  slag  which  is  black  in  the  oxydation  flame. 
ives  reactions  for  manganese  and  iron.  Easily  decomposed  by  muriatic  acid,  the  khpsteinite 
ad  Bahr's  mineral  evolving  chlorine. 

Obs. — From  Ellapperud  in  Dalecarlia  with  rhodonite  ;  also  from  the  Bomberg  mine  at  Ilerborn, 
ear  Dillenburg. 

Beudaut's  name  opsimose  has  the  priority,  but  is  intolerable.  It  is  from  the  Greek  oi//i/iaf, 
olng  anything  late.     Klipsteinite  was  given  after  Prof  v.  Kiipstein  of  Giessen. 

69.  CHAMOISITE.  Mine  de  fer  oxyde  en  grains  agglutines  Gueymard,  J.  d.  M.,  xxxv.  29,  1814; 
Chamoisite  Berthier,  Ann.  d.  M.,  v.  393, 1820.  Mineral  de  fer  en  grains  BerOiier,  Ann.  Ch.  Phys., 
xxxv.  258,  1827.     Berthierine  Beud.,  Tr.,  128,  1832.     Bavalito  Iluot,  Min.,  290,  1841. 

Chamnisiie  occurs  compact  or  oolitic,  with  H.  about  3;  G.  =  3  — 3-4;  color  greenish-gray  to 
lack  ;  streak  lighter ;  opaque  ;  feebly  attracted  by  a  magnet.  Berthierine  is  similar  in  structure, 
;as  H.  =  2"5;  color  bluish-gray,  blackish,  or  greenish-black;  streak  dark  greenish-gray;  and 
tvongly  attracted  by  the  magnet. 

Analyses:   1,  Berthier  (1.  c);  2,  id.  (Ann.  Ch.  Phys.,  xxxv.  258,  1827): 

Si      ^1      Fe        It 
1.   Chamoisite        14-3     7-8     60  5     17  4  =  100  Berthier. 
%  Berthierine        12-4     78     74*7       5-1  =  100  Berthier. 

Chamoisite  fuses  easily,  and  also  gelatinizes.  Berthierine  fuses  with  difTiculty  to  a  black  mag- 
letic  globule,  and  gelatinizes.  The  latter  is  mixed  with  50  p.  c.  or  more  of  siderito  and  calcite  ; 
berthier  found  40-3  of  the  former  in  the  material  he  examined. 

J  Chamoisite  forms  thick  beds  of  rather  limited  extent  in  a  limestone  containing  ammonites,  at 
Charaoison,  near  St.  Maurice,  in  the  Valais  ;  and  a  similar  substance  is  reported  from  Mettenberg 
In  the  Bernese  Oberland,  and  Banwald  in  the  Yosgcs.  Berthierine  constitutes  a  valuable  bed  of 
iron  ore  at  Hayangos,  Dept.  of  Moselle,  and  also  occurs  in  the  ores  of  Champagne,  Bourgogno, 
^rraine. 

470.  ALYITE.     D.  Forbes  &  T.  DahU,  Nyt  Mag.,  xiiL 

Tetragonal      Cr/stals  like  those  of  zircoiL 

H.  =  6-6.  ^.  =  3-601  —3-46.  Lustre  greasy.  Color  reddish-brown,  becoming  grayish-brown  by 
ilteration.     Subtranslucent  to  opaque. 

CoMP.-  A.  very  small  portion,  somewhat  altered,  afforded  Q.  c): 

3120-33  i*tl,:6el411  Fe 9-66  Zr 3-92  Th (?)  15-13  ^e 0-27  Y22-01  Ca 0-40  Cu,Sn/r.  t[ 932=97 '24 

Pyb..  etc.— Yields  water.     B.B.  infusible  ;  with  the  fluxes  reacts  for  iron  but  not  for  titanium 
Insoluble  in  acids. 
Obs.— From  llelle  and  Naresto  'n  Norway,  with  feldspar  and  black  mica. 
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4'70A.  PICROFLTJITE.    Jrppe,  Act.  Soc.  Fenn.,  vi. ;  Yerh.  Min.  St.  Pet.,  1852,  148. 

Amorphous.  Lustre  greasy  to  dull.  Color  white,  inclining  to  yellow  and  blue.  H.=iJ 
G.  =  2'74. 

CoMP. — Probably  a  mixture  of  fluorite  with  a  magnesian  silicate.  Analyses  :  1,  Galindo  (1.  ( 
2,  Arppe  (1.  c.) : 

Si        Fe      Mn      Mg        Ca        fi        F 

1.  Lupikko    29-00     1-54     0-*78     28-V9     22-^2     S-91     ll-16=102-96. 

2.  "  32-16     350    25-19     19-86     9*08    undei. 

Pyr.,  etc. — ^B.B.  fuses  easily  with  intumescence.  Completely  soluble  in  acids ;  evolves  flua 
of  silicon  with  sulphuric  acid. 

Obs. — Occurs  at  Lupikko  in  Finland,  some  versts  south  of  Pitkaranta,  with  chalcopyrite  a 
blende. 


I' 


2.  TANTALATES,   COLUMBATES. 


I.  PYROCHLORE  GROUP.    Isometric. 

471.  PYROCHLORE  ?Ii'Ob  Cb2  03|04i(R2, R)t 

472.  MiCROLiTE  ?(Ca,]VIn)'^fa 

TT.  TANTALITE  GROUP.     Orthorhombic. 

473.  TANTALITE  (i^e,Mn)fa  (Ta02)2i02i(Fe,Mn) 

474.  COLUMBITE  (Fe,  Mn)  (Cb,  fa)  ((Ta,  Cb)02)2||02i(Fe,Mn) 

475.  Tapiolitb  Fe'fa^  TasOisflOiolFes 

476.  Hielmite  f  a,  Sn,  Fe,  U,  Y,  Cj^,  fi: 

477.  Yttrotantalite  (Y,  Fe,  6a,U)'"fa'  TaeOsIOsofiRio 

478.  Samarskite  Cb,  Zr,  Th,  ©,  Fe,  Y,  Ce  |{' 

479.  EuxE^^TE  Cb,  fa,  Ti,  U,  Y,  Ce,  fi 

480.  ^SCHYNITE  fa,Cb,Ti,Zr,Th,Fe,CJe,La,Y,fl: 

481.  POLYCRASE  Cb,  Ti,  ^,  Zr,  Fe,  Y,  Ce 


482.  POLYMIGNITE 

in.  FERGUSONITE  GROUP.    Tetragonal. 

483.  Fergusonite  ?(R'',Zr)''(3b''  Cbj  OeBOeKR,  yZr)s 

484.  Adelpholite 

Appendix. — 485.  Mengitb  486.  Ruthbrfordite. 
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471.  PYROCHLORE.    Pyrochlor  (fr.  Friedericksvarn)   Wohler,  Pogg.,  vii.  417,  1826. 
Hydrochlor,  Fluochlor,  Eerm.,  J.pr.  Ch.,  1.  186,  187,  1850. 

Isometric.     Observed  planes :    1,  /,  2-2,  3-3,  0.     In  octahedrons ;  f.  2 
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,204-8,  8  with  planes  2-2.  Cleavage:  octahedral,  sometimes  distinct, 
ipecially  in  the  smaller  crystals. 

H.=5-5-5.  G.=:4-2-4-35;  4-32,  from  Miask,  Eose;  4-203,  ib.,  Her- 
lann;  4-203 — 4-221,  from  Friederichsvarn,  Hayes.  Lustre  vitreous  or 
jsinous.  Color  brown,  dark  reddish  or  blackish-brown.  Streak  \\<rht 
rown,  yellowish-brown.     Subtranslucent — opaque.      Fracture  conchoidal. 

Var. — The  name  hydrochlor  was  given  by  Hermann  to  kinds  containing  water  (anal.  5,  7),  and 
^iochbr  to  those  containing  fluorine  (anal.  1,  2,  3);  both  bad  and  unnecessary  names. 
^  'Oomp.— A  columbate  of  lime,  cerium,  and  other  bases,  but  exact  constitution  not  ascertained; 

*  Cb?  Analyses:  1,  Wohler  (Pogg.,  xlviii.  83);  2,  3,  Hermann  (J.  pr.  Ch.,  xxxi.  94,  1.  188, 
»2);  4,  id.  (Bull.  Soc.  Nat.  Moscou,  xxxviii.  366);  5,  Wohler  (1.  c);  6,  Ghydenius  (Pogg.,  ciix. 
;);  7,  Wohler  (1.  c);  8,  9,  A.  A.  Hayes  (Am.  J.  Sci.,  xlvL  164): 

Cb        Ti     Fe    Mn    Y      Ce      La    Mg    6a     Na     S     F      fl 

Miask   67-38  tr.     1-29  0-15  O'Sl  13-15  ?  10-98  S-gS-* 3-23  M6,  Sn?= 

102-08  W 

"  62-25     2-23  5-11    tr.     0*70     309    2*00  13-54       3-72»>      3-00  0-50,  ^r  557  = 

101-71  H. 

"  60-83O   4-90  2-23 0*94         15*23      1-46     9-80  2-69»  0-54"  2-21    =100-83H. 

"  61-80     3-23  1-54 6-20<i     11-97  2-69«0-54  2-21    ,  Th  888  = 

9906  H. 

Brevig      67*02      ir.     1-33  1-69   5-16'^ tr.    9-88    tr. 7-06,^460= 

97-80  W. 

"  61-07        2-82« 5-00 16-02  4*60   und.  1-17,  Th  4-62,  Sn 

0-57=95-87  C. 

FredVn    62-75  2-16^2-75   6-80^ 1285    tr.      tr. 420,  U  518,  gn 

0-61  =  97-25  W 

"  53  10  20-20  2-35f 19-45 0-80,  ^,  Mn,  Pb, 

Hn  1-20  =  97-10  H. 
"  59-00  18-33  0-70f 1673  563 0-80  =  10119  H. 

*  Without  the  oxygen  ^  Id.,  and  with  some  Li.  "  Later  made  to  consist  of  14-68  columbic  acid  and  46-15 
pocolumbic  acid.         With  thoria.     ®  With  protox.  of  uranium.      ^  Fe^  O^     ^  Ce  0  • 

Pyr.,  etc. — Pyrochlore  from  the  Miask  gives  but  traces  of  water  in  the  closed  tube.  B.B. 
fusible,  but  turns  yellow  and  colors  the  flame  reddish-yellow.  When  ignited  it  glows  moraen- 
rily  as  if  taking  fire,  the  same  phenomenon  as  observed  with  gadolinite.  AVith  borax  and  salt 
phosphorus  in  both  flames  gives  a  light  green  bead,  becoming  colorless  on  cooling.  A  saturated 
ad  of  borax  gives  a  greenish-gray  enamel  in  R.F.,  while  that  with  salt  of  phosphorus  is  reddish- 
j-ay.  Decomposed  by  concentrated  sulphuric  acid  with  evolution  of  fluorine  (G.  Rose).  Pyro- 
dore  from  Norway  gives  water  in  the  closed  tube,  and  B.B.  fuses  with  difficulty  to  a  dark  brown 
aggy  mass.  With  borax  in  R.F.  gives  a  dark  red  bead,  which  by  flaming  turns  to  a  grayish- 
ue  to  pure  blue  enamel.  Dissolved  with  eftervescence  in  salt  of  phosphorus,  giving  in  O.F.  a 
jllow  bead  while  hot,  becoming  grass-green  on  cooling  (uranium).  In  R.F.  the  bead  is  mado 
irk  red  to  violet  (titanic  acid).  Fused  with  soda  gives  a  green  color  (manganese).  All  varieties 
e  decomposed  by  fusion  with  bisulphate  of  potdsh.  Most  specimens  are  sufficiently  decomposed 
T  muriatic  acid  to  give  a  blue  color  when  the  concentrated  solution  is  boiled  with  metallic  tin  ; 
is  color  disappears  after  a  time,  and  almost  immediately  if  diluted  with  water. 
Obs. — Occurs  imbedded  in  syenite  at  Friederichsvarn  and  Laurvig,  Norway,  with  zircon,  poly- 
ignite,  and  xenotime;  at  Brevig,  with  thorite;  and  near  Miask  in  the  Urals. 
Named  from  nip,  fire,  and  x^^9*^^i  9^'^^,  because  B.B.  it  becomes  yellowish-green. 

72.  MICROLITE.     Microlite   C.   U.  Shepard,  Am.  J.  Sci.,  xxvii.  361,  1835,  xxxii.  838,  xliiL 
116.     Pyrochlore  Hayes,  ib.,  xliii.  33,  xlvi.  158,  338. 

Isometric.     Forms  octahedral.      Observed  planes:    1,  /,  2-2  (or  3-3). 

fs.  2,  8,  20  +  8.     Known  only  in  small  crystals. 
[.=5-5.    G.  =  5-485— 5-562,  the  last  from'  a  larc:e  crystal,  Shepard  ;  5'405, 
[ayes.     Lustre  vitreous  or  resinous.     Color  pate  clear  yellow  to  brown, 
treak  pale  yellowish  or  brownish.     Translucent  to  opaque. 
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Comp. — The  yellow  crystals  were  made  by  Hayes  essentially  columbate  of  lime.  From  blowpipi 
investigation  suggested  by  Brush  to  be  probably  (priv.  oontrib.)  a  pyrochlore,  in  which  tantali 
acid  replaces  the  columbic,  this  corresponding  with  the  high  specific  gravity  and  larger  percentagi 
of  the  metallic  acid. 

Analyses:  1,  Shepard  (1.  c,  xxxii.  338);  2,  Hayes  (ib.,  xlvi.  158): 

Cb(fa?)      Sn       ^,  Mn        Ph         Ca     W,  Y,  U       fl 

I.Chesterfield       75-70       14-84        '7-42         2*04=100  Shepard. 

2.  "  79-60         0-70         2-21         1-60       10-87,     3Pe  0-99=95-97  Hayes. 

Pyr.,  etc. — B.B.  infusible.  In  salt  of  phosphorus  diflScultly  soluble,  giving  in  O.F.  a  bea; 
yellow  while  hot,  and  colorless  on  cooling.  In  R.F.  after  long  blowing  yields  a  pale  bluish-gree^ 
bead.  Not  attacked  by  muriatic  acid,  but  decomposed  on  fusion  with  bisulphate  of  potash,  am 
the  solution  of  the  fused  mass  remains  imcolored  when  boiled  with  metallic  tin. 

Obs. — Occurs  at  Chesterfield,  Mass.,  in  the  albite  vein,  along  with  red  and  green  tourmalimi 
columbite,  and  a  little  cassiterite. 

Named  from  inKpoi,  small,  alluding  to  the  size  of  the  crystals. 


473.  TANTALITE.  Tantalit  Ekeberg,  Ak.  H.  Stockh.,  xxiii.  80,  1802.  Tantalite  pt.  later  author. 
Ferro-tantalite  Thorn.,  Rec.  Gen.  Sc,  iv.  416,  1836;=  Columbate  of  Iron;  =  Siderotantal  Hausm, 
Handb.,  ii.  9G0,  1847  ;=Tammela-TantalitiV:  A^orc^ew5^^o■^  Act.  Soc.  Sc.  Fenn.,  i.  119  ;=Skogb(l 
lit  A.  E.  Nbrdenskiold,  Beskrifn.  Finl.  Min.,  1 855.  Kimito-Tantaht  N.  Nord. ;  =Ixiolith  A.  E.  Mrd 
Pogg.,  ci.  632,  1857.  Finbo-Tantalit ;  Broddbo-Tantalit  ;=Kassiterotantal  Hausm.,  1.  c.  Ildefor 
sit  Haid.,  Handb.,  1845,  548  ;=Harttantalerz  £reiih.,  Char.,  230,  1832,  Handb.,  874,  1847. 


Orthorliombic. 
0  A  1-1=122°  di' 


Observed  planes  as  in  the  figure. 
a:h:  c=rl-5967  :  1  :  1'2247. 


/A  7=101°  32 


(t 


il 


it 


0  A  i-fcl46°  54' 
0  A  f-i=117  2 
0  Aj^j-i=m4:9 
^-^  A  1-2=143  6^ 
i-l  A  i=123  45 
i-l  A  H=135  4 


A 


JL 

2> 


adj.,  =  126 


jAi  oy.K=112°3r 
iAi,  ov.  /,=9144 
1-2  A  1-2,  adj.,=:141  48 
^-*  A '^•-1=118  33 
|-^  A^-2,  top, =113  48 
|-^  A  |-z,  top,  =  54  4 
tV-^  a  -Jg-z,  top, =167  38 


Twins  ;  composition -face  i-i,  common.     Also  massive. 

H. =6  —  6*5.  Gr.=7— 8.  Lustre  nearly  pure  metai 
lie,  somewhat  adamantine.  Color  iron-black.  Strea; 
reddish-brown  to  black.     Opaque.     Brittle. 

Comp.,  Var. — (Fe,  Mn)  Ta,  with  sometimes  stannic  acid  (Sn)  replacing  part  of  the  tantal' ' 
A  tantalate  either  (1)  of  iron  (anal.  1-11,  13-15,  19,  20),  or  (2)  of  iron  and  manganese  (anal.  12), 
(3)  a  stanno-tantalate  of  these  two  bases,  part  of  the  tantalic  acid  being  replaced  by  oxyd  of  t 
(anal.  16-18,  21-23).  Number  1  is  the  Ferrotantalite  of  Thomson;  1  and  2,  the  Siderotantalite  . 
Hausmann ;  3,  the  Cassiteroiantalite  and  Ixiolite.  The  kinds  shade  into  one  another.  The  last  h; 
the  lo.vest  specific  gravity,  G-.=7  — 7*3.  The  mineral  varies  in  the  state  of  oxydation  of  t 
bases,  owing,  as  Rose  has  shown,  to  alteration  of  the  protoxyds  to  sesquioxyds;  with  the  increa' 
of  the  latter  the  streak  loses  its  black  color.  It  varies  also  in  0.  ratio  for  bases  and  ac 
between  1  :  4  and  1  :  5.  The  latter  corresponds  to  Tantalic  acid  86"05.  protoxyd  of  iron  13*9' 
and  the  former  to  83*1  and  16-9.  Rose  finds  that  prolonged  washing  of  the  powdered  miner 
carries  off  the  iron. 

Analyses:  1,  Nordenskiold  (Jahresb.,  xii.  190);  2,  Jacobson  (Pogg.,  Ixiii.  317);  3,  Brooks  (ib' 
4,  Weber  (Pogg.,  civ.  85);  5,  6,  Arppe  (Act.  Soc.  Sci.  Fenn.,  vi. ;  Verb.  Min.  St.  Pet.,  1862,  155 
7,  Biomstrand(M.em.  Univ.  Lund.,  1865,  J.  pr.  Ch.,  xcix.  43) ;  8,  Damour  (Ann.  d.  M.,  IV.  xiii.  337 
9,  10,  Jenzsch  (Pogg.,  xcvii.  104 — the  2d  anal,  of  a  specimen  altered  by  exposure);  11,  Chandl' 
(Inaug.  Dissert.);  12,  13,  Berzelius  (Schw.  J.,  xvi.  259,  447,  xxxi.  374);  14,  Hermann  (J.  pr.  Ch 
Ixx.  205);  15,  A.  Nordenskiold  (Pogg.,  cl  630);  16,  Wornum  (Pogg.,  Ixiii.  317);  17,  18,  Web 
(Pogg.,  civ.  85);  19,  A.  Nordenskiold  (Pogg.,  evil  374);  20,  Blomstrand  (1.  c);  21-23,  Berzelii 
(Afh.,  iv.  172,  205,  207): 
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1. 

2. 
3. 
4. 
5. 

6. 
17. 

8. 

9. 
10. 
LI. 
12. 
L3. 
L4. 
15. 
16. 
17. 

8. 
L9. 
JO. 


Tammela 


Chanteloube 


Kimito 
(t 


Bjorkboda 


51.  Broddbo 
2.       " 
J3.  Finbo 


fa 

83-44 

84-16 

84-70 

83-90 

83-66 

82-71 

8405 

82-98 

83-55 

78-98 

79-89 

83-2 

85-85 

84-09 

84-44 

77-83 

75-71 

76-81 

83-79 

81-46 

68-22 
66-35 
66-99 


ir 
0-32 

0-50 

O'C.6 

0-80 

0-83 

0-81 

1-21 

1-02 

2-36 

1-51 

0-6 

0-80 

0-70 

1-26 

6-81 

9-67 

9-14 

1-78 

1-99 

8-26 

8-40 

16-75 


13-75 
14-68 
14-29 
13-81 
15-54 
15-99 
14-47 
14-62 
14-48 
13-62 
14-14 

7-2 

12-94 

3-33 

13-41 

8-47 

9-80 

9-49 

13-42 

13-03 


Mn 
1-12 
0-90 
1-78 
0-74 


Ou        Oa 


ir. 
1-81 
0-04 
OH 


0-27 
tr. 
ir. 
tr. 
1-82 

7-4  

1-60  Si  0-72 
1-32  ^fe  10-08 
0-96  Ou  0-14 


Si  0-42 

Zr  1-54 

"  5-72 

•'  1-32 


=98-31  Norden8ki6ld;G.=7  264 

0-07  =  101-93  Jacobson;  G.  =  7-197. 

=100-81  Brooks. 

=09-22  Weber;  G.  =  7-414. 

=100Arppe;  G.  =  7-36. 

=  99-53  Arppe. 

Mg  0-08  =  99-08  Blomstrand. 


=99-23  Dainour;  G.  =  7-6.5. 

=100-59  Jenzsch;  G.  =  7-703. 

=100-68  Jenzsch;  G.  =  7-04. 

=98-67  Chandler;   G.=7-53. 

=98-4  Berz. 

0-5^i  =  102-47  Berz.;  G.  =  7-936. 
=99-70  Herm. 


4-88 
4-32 
4-27 
1-63 
2-29 


^e  9-58  ^n7-15 
"  11-07  "  6  60 
"    7-67     "   7-98 


0-24 


0-07 


W  6-19 
"  6-12 


0-15  =  100-30  Nord.;  G.  =  7-85. 
0-50  =  98-73  Wornum;  G,  =  7-155. 

=99-60  Weber. 

0-41  =  100-19  Weber;  G.=7-277. 

=100-62  Nord. 

0-35,  WO-27,  Zr  0-26,  Mg  0-19  =  99-8-1 
Blomstrand. 
1-19  =  100-50  Berz. 
1-50  =  100  04  Berz. 
2-40  =  101-79  Berz. 


Tantal/c  and  columbic  acids  were  formerly  supposed  to  contain  either  3  or  2  of  oxygen,  and  a 
lypotanialic  and  a  hypocolumbic  were  recognized.  The  recent  results  of  Marignac,  confirmed  by 
;hose  of  Blomstrand,  have  led  to  the  conclusion  that'thcre  is  but  one  acid,  and  that  this  one  con- 
»ins  5  of  oxygen,  as  represented  in  the  symbol  above  used. 

Klaproth  obtained  fron)  the  Kimito  tantaUte  (Beitr.,  v.  5)  'f'a  88,  i'e  10,  Mn  2  =  100;  Vauquelin 
;Hauy  Tabl.,  308)  Ta  83,  Fe  12,  Mn  8  =  103;  and  Wollaston  (Phil.  Trans.,  1809)  ta  85,  Fo  10, 
Mn  4=99. 

Pyr.,  etc. — B.B.  unaltered.  With  borax  slowly  dissolved,  yielding  an  iron  glass,  which,  at  a 
irertain  point  of  saturation,  gives,  when  treated  in  R.F.  and  subsequently  tlamed,  a  grayish-whito 
bead ;  if  completely  saturated  becomes  of  itself  cloudy  on  cooling.  With  ^;alt  of  phospliorus  dis- 
solves slowly,  giving  an  iron  glass,  which  in  R.F.,  if  free  from  tungstic  acid,  is  pale  yellow  on  cooling ; 
treated  with  tin  on  charcoal  it  becomes  green.  If  tungstic  acid  is  present  the  bead  is  dark  red^ 
and  is  unchanged  in  color  when  treated  with  tin  on  charcoal.  With  soda  and  nitre  gives  a  green- 
ish-blue manganese  reaction.  On  charcoal,  with  soda  and  sufficient  borax  to  dissolve  the  oxyd  of 
iron,  gives  in  R.F.  metallic  tin.  Decomposed  on  fusion  with  bisulphate  of  potash  in  the  platinum 
spoon,  and  gives  on  treatment  with  dilute  muriatic  acid  a  yellow  solution  and  a  heavy  white  pow- 
der, which,  on  addition  of  metallic  zinc,  assumes  a  smalt-blue  color ;  on  dilution  with  water  tho 
blue  color  soon  disappears  (v.  Kobell). 

Obs. — Tantalite  is  confined  mostly  to  albite  or  oligoclase  granite,  and  is  usually  associated  with 
beryl.  Near  Harkasaari,  tantalite  is  associated  with  rose  quartz  and  gigantohte,  in  albitic  granite. 
At  Katiala  it  is  associated  with  lepidolite,  black  tourmaline,  and  colorless  beryl. 

Occurs  in  Finland,  in  Tammela,  at  Harkasaari  near  Torro,  associated  with  gigantolite  and  rose 
quartz;  in  Kimito  at  Skogbiile,  in  Somero  at  Kaidasuo,  and  in  Kuortane  at  Katiala,  with  lepidolite, 
tourmahne,  and  bervl ;  in  Sweden,  in  Fahlun,  at  Broddbo  and  Finbo ;  in  France,  at  Chanteloube 
aear  Limoges,  in  pegmatite.  Ixwlite,  from  Kimito,  was  instituted  on  a  supposed  (not  real)  dilTer- 
9nce  of  crystalline  form.     Ildefonsite  is  from  lldefonso,  Spain,  and  has  G.  =  7-416,  II.  =  G  — 7. 

'i^amed  Tantalite  by  Ekeberg,  from  the  mythic  Tantalus,  in  playful  allusion  to  the  difficulties 
'tantalizing)  he  encountered  in  his  attempts  to  make  a  solution  of  the  Finland  mineral  in  acids. 
The  name  was  afterward  extended  to  the  American  mineral  coluiabite,  and  to  the  same  from  other 
.ocalities  ;  while  the  name  columbite,  the  metal  columbium  having  been  discovered  a  little  prior 
to  tantalum,  received  a  similar  extension,  so  as  to  include  all  tantalite.  The  subsequent  discovery 
that  tantalum  and  columbium  were  distinct  metals,  and  that  the  two  compounds  diflered  also  in  the 
atomic  proportions  of  the  constituents,  finally  established  them  as  independent  species. 


474.  COLUMBITE.  Ore  of  Columbium  (fr.  Conn.)  ffatchelt,  Phil.  Tr.,  1802.  Columbite  JarTia- 
son,  Min.,  li.  582,  1805.  Columbate  of  Iron.  Columbeiseu  Ge7-m.  Baierine  (fr.  Bavaria)  Baui^ 
Tr.,  ii.  655,  1832.     Torrslite  Tfwjn.,  Rec.  Gen.  Sci.,  iv.  408,  1836.     Niobite  Haid.,  Ilandb.,  549, 
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1845.    Greenlandite  Breith.,  B.  H.  Ztg.,  xvii.  61,  1858.    Dianite  v.  Koh.,  Ber   Ak.  MiiucliM;,Botkr&. 
Mar.  10,  1860.  ^*'*' 

Orthorhombic.     I A  7=101°  26' ;  Oa  1-^134°  53i'  ;a:h:  c=l-003i' 
1:1-2225.     Observed  planes:  0;  vertical,  i-l,  i-%  /,j-|,  ^-2,  ^-S  ;  domeiv 


1-7  1-7   1-7.  -?-^ 


9-5 


5     2 


'?    .S 


^  .,  _^  ^  ^  l-^,  2-^;  octahedral,  ^,  1 ;  f-2,  2-2  ;  1-f,  2j|;  2-2;  1-S,  2- 
{ 2-6^  4-il.  '  Of  these  planes,  zone  l-^  :  ^-^  contains  l-^,  1-5,  1-|,  1,  %i 

zone  2-^  :  i-l  contains  2-i,  2-6,  2-5,  2-2,  2-| ;  zone  ■J-^  :  i-l  contains  -J-,  1- 

2-6,  4-12 ;  zone  f-z  :  i-i  contains  |-^,  |-2,  1-|,  2-5. 


IJ'ilH 


428 


Greenland. 


430 


mhn 


Middletown,  Conn. 


^Ap 


0  A^-l 


0  Al-z 
0  A%% 
6>Al  = 

0  A  1-5: 
6^  A  2-5: 

i-l  A  1  = 
'^^  A  1  = 
i-%  A  1-5 
*-*  A  ^-2: 


161°  30' 
=  146  13 
=140  36 
=121  20 

:127  38 
=138  26 
=  119  25 
127  48 

:120    6 

=104  30 
=157  45 


i-l  A  7=140°  43' 

^-z  A  7=129  17 
^-^A^-S=157  50 
i-%  A  1-5=127  55 
i-%  A  2-fcl48  40 
1-5  A  1-5,  adj., =151 
i-l  A  ^'-5,  ov.  ^-z,=135 
i-l  A  '^-2,ov. '^'-?^,=135 
i-l  A  '2^5=121  34 
i-l  A  2-5=150  35 


lomstia 


Twins:  composition-face  %%.     Cleavage:  i-%  and  ^-^,  the  former  most  disu 
tinct.     Occurs  also  rarely  massive. 

H.=6.  G.  =  5-4— 6*5.  Lustre  submetallic ;  a  little  shining.  Colo: 
iron-black,  brownish-black,  grayish-black ;  often  iridescent.  Streak  dart 
red  to  black.     Opaque.     Fracture  subconchoidal,  uneven.     Brittle.  ^ 


Oomp,,  Var. — Columbate  and  tantalate  of  iron  and  manganese,  of  the  general  formula  (Fe, 
Tkin)  (Cb,  Ta),  with  at  least  twice  as  much  atomically  of  columbic  as  of  tantalic  acid,  and  with  the 
specific  gravity  increasing  as  the  proportion  of  tantalic  acid  increases  (Blomstrand,  1865  ;  Marig- 
nac,  1866).  The  following  are  some  of  the  ratios  from  Marignac's  determinations:  (1)  Fron?  J' 
Greenland,  Ta  3-3  p.  c;  Cb  :  fa=35  :  1.  (2)  Acworth,  K  H.,  La  Vilate,  near  Limoges,  and  thej 
diamfe  of  Bodenmais,  fa  15-8— 13-4;  Cb  :  fa=7  or  8  :  1.  (3)  Another  fr.  Bodenmais,  fa  27*1; 
Ob :  fa— 3  :  1.  (4)  A  third  fr.  Bodenmais,  fa  35-4;  Ob  :  fa=about  2  :  1.  (5)  From  Haddam,)i, 
fa  30*4,  and  another  31-5;  C'b  :  fa=2-5  :  1.  (6)  In  another  from  Haddam  he  found  only  10 
p.  c.  of  tantalic  acid,  but  queries  the  result.     Blomstrand  obtained  for  a  Haddam  specimen  (anal 
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"b:  ta=3  :  1,  with  G.=6-151;  for  one  fr.  Bodenmais  (anal.  16),  '6h  :  fa=4 :  1,  with  G= 
5-1';  another  fr.  B.  (anal.  1*7),  Cb :  Ta=2-5  :  1,  with  G.=6-26;  for  one  fr.  Greenland,  no  Tai 
wi  G.  =  5-395.  Ilis  results  all  give  for  the  0,  ratio  of  bases  and  acids  1  :  6. 
1 .  0.  3,  above,  gives  the  formula  3  (Fe,  Mn)  Cb+(Fe,  Mn)  fa;  and  No.  4,  2  (J^e,  Mn)  Cb+(^e, 
\il'h ;  while  1  gives  35  (Fe,  Mn)  Ob+(Fe,  Mn)  fa.  Fe  6b  corresponds  to  Columbia  acid  78-83. 
proxyd  of  iron  21-17  =  100. 

10  following  are  the  G.  of  the  specimens  employed  for  the  analyses  below  : 

wnediCM^,  anal.  2,  6-469— 5-495 ;  3,  5-708;  4,  5-8;  5,5-58—5-59;  6,6-028—6*048;  7,5*85. 
Bci7ia,  anal.  9,  6-39;  11,  5-7;  12,  6-02  -6*06;  13,  5-976;  14,  5-971;  15,  5-698.  Ilmen  Mis., 
ail.  19,  5-49—5*73;  20,  5-461  ;  21,  5-447.  Greenland,  anai  2-2,  23,  5-375;  24,  5-40—5-42.  ChaTi' 
kibe,  anal.  27,  5-60—5*727.     Other  G.  are  as  follows: 

i  fr.  Northfield,  Mass.,  6-5,  Shepard;  fr.  Monte  Video,  S.  A.,  5-660,  Maskelyne ;  fr.  Haddam,  5*967, 
Sc-auf;  fr.  Middletown,  5*590  and  5-645,  id. ;  fr.  Greenland,  5-395,  id. ;  fr.  Bodenmais,  6*115,  id. 

;ie  Bodenmais  specimens,  having  the  highest  G.,  give  a  black  powder ;  and  others,  of  less,  a 
da:  reddish-brown,  but  as  a  result  of  partial  alteration.  Rose. 

he  angles  of  the  crystals  vary  considerably.  The  angles  above  given  are  those  calculated  by 
Scauf  after  a  study  of  the  crystals  of  various  locaUties,  adopting  for  the  basis  i-i  a  1-3=104* 
30pbs.  on  Greenland  crystals),  and  i-l  A  i-^=ll2°  10'  (112°  20',  obs.  on  Gr.  cryst.).  The  author 
otined  somewhat  different  results  from  a  Middletown  crystal,  f  429  (this  Min.,  edit,  of  1837, 
etsq.,  Am.  J.  Sci.,  xxxii.  150,  1837):  i-l  A  1-3  =  104°  52' ;  i-i  A  7=140°  40',  whence  /A  7=100" 
iC  i-l  A  i-S  =  158°  6',  whence  i-i  A  i-g  =  lll°  54' ;  0  A  ■^-?:=160°  34',  whence  i-i  A  ^-1=  109°  26' ; 
0  1-5=136°  36';  0  A  2-1=119°  40';  l4  A  1-3,  adj.,  =  150°  17'.  The  angles  7a7=100°  40', 
0  l-i=160°  34',  correspond  to  the  dimensions  a:  b:  c=l*0584  :  1  :  1'2059.  Schrauf's  measure- 
in  ts  gave  him  for  i-i  A  7=140°  30'.  fr.  Greenland  and  Bodenmais  ;  i-i  A  -^-1=108^  fr.  B. 

he  crystals  from  Bavaria,  Miask,  Connecticut,  Chesterfield,  Mass.,  and  Monte  Video,  have  the 
.f^e^ral  form  shown  in  f.  429,  430,  though  sometimes  with  the  basal  plane  wanting ;  while  those 
ofrreenland  have  the  habit  generally  of  f.  431  (fr.  Schrauf's  paper).  Occasionally  the  octahedral 
plies  are  very  much  elongated,  producing  crystals  with  long  pyramidal  summits,  as  a  kind 
tri  Acworth,  N.  H.  (Shep.,  Am.  J.  Sci.,  xvii.  358,  1830). 

.nalyses:   1,  Wollaston  (Phil.  Trans.,  1809,  246);  2,  Schheper  (Pogg.,  Ixiii.  317);  3,  H.  Rose 

iii;  4,  Hermann  (J.  pr.  Ch.,  xliv.  207);  5,  0.  F.  Chandler  (Inaug.  Dissert.);  6,  Oestcn  (Pogg., 

:.  617);  7,  T.  S.  Hunt  (Am.  J.  Sci.,  II.  xiv.  340);  8,  Blomstrand  (Mem.  Univ.  Lund.,  1865,  J. 

Oh.,  xcix.  44);  9-11.  H.  Rose  (1.  c);   12,  Avdejef  (Pogg.,  Ixiii.  317);   13,  Jacobson  (ib.) ;  14, 

ndler  (1.  c);  15,  Warren  (Pogg.,  Ixxxv.  438);   16,  17,  Blomstrand  (1.  c);   18,  H.  Mailer  (J.  pr, 
Iviii.  183,  Ixxix,  27);   19,  Hermann  (J.  pr.  Oh.,  xxxviii.  121);  20,  Bromeis  (Pogg.,  Ixxi.  157); 

23,  Oosten  (1.  a);  24,  Hermann  (BuU.  Soc.  Nat.  Moscou,  xxxix.  67,  1866);  25,  Miiller  (1.  c); 

Blomstrand  (1.  c);  27,  Damour  (C.  R.,  xxviii.  353);  28,  A.  Nordenskiold  (Beskrifn.  Finl.  Min., 

5,  40) : 


=100  Wollaston. 

0*45,  Mg  0-22=101*23  Schlieper. 
<r.  =  100*96  Rose, 

,  Mg  0-49  =  99-06  Hermann. 

0-48  =  99-24  Chandler. 

r=99*86  Oesten, 

=99-92  Hunt. 

,  Zr  0*34,  Mg  0-42,  fi  0*16- 

100*19  B 
<r.  =  98-80  Rose. 
ir.  =  99-29  Rose. 
/r.  =  99*67  Rose. 
0-21=100  93  Avdejef. 

=100*89  Jacobson. 

0-22  =  96-91  Chandler. 
0-30,  Mg  1 -57  =  99*96  Warren. 
,  Zr  0-28,  Mg  0-40,  H  0-35  = 

100*11  B 

,  Mg  0-14,  It  0*40  =  99-55  BI 

=99*07  Miiller. 

,  Y  2-0,  IJ  0-50  =  100  Herni 

0-75,  U  0-56=100-17  Bromeis. 
0*54,  U  0*54=100  Oesten. 
0-54=98-22  Oesten. 
0-39=99*83  Oesten. 


Ob     fa 

Sn 

W 

Fe 

Mn 

Cu 

Connecticut 

80 



15 

5 

Middletown 

78*83 

0-29 

16-66 

4-71 

0*07 

(( 

79-62 

0*47 

16-37 

4-44 

006 

(( 

78*22 

0-4 

0-26 

14*06 

5*63 

u 

76*79 

0*60 

18-23 

3-14 



i( 

79*80 

056 



15*00 

4*50 

Haddam 

80*60 

tr. 

15-57 

3*25 

0*60 

u 

51-53  28*55 

0*34 

0-76 

13*54 

4*55 

Bodenmais 

81-07 

0*45 



14-30 

3-85 

0*13 

u 

81*34 

0-19 

13*89 

3-77 

0-10 

l( 

79*68 

0*12 



15-10 

4-65 

0*12 

u 

80-64 

0-10 

15-33 

4-65 



it 

79*73 

0-10 

14-77 

4-77 

1*51 

(( 

75*02 

0*47 

0-39 

17*22 

3*59 

u 

78-51 

003 

1*47 

15-77 

2*31 

u 

56-43  22-79 

0*58 

107 

15-82 

2-39 

i( 

48-87  30-58 

0*91 

15*70 

2-95 

Tirschenreuth      78*6 

0-17 

15*1 

5-2 



Tlmen  Mts. 

80*47 

8*50 

6*09  Mg2-44 

u 

78-60 

12-76 

4-48Mg3*01 

u 

7666 

0*42 

14*29 

[7-55] 

Greenland 

76-04 

0-39 

16*91 

4*34 

(I 

77-80 

0-17 

16-52 

4-95 
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Cb      fa        Sn       W       Fe       Mn       Ou      Ci 


\  w 


24.  Greenland    52-16  25-64»  

25.  "  Evigtok    18-74  0-16 

26.  "  17-91  0-13 

21.  Chanteloube        18-14  

28.  Bjorkskar,  Finl.  82-5  I'O 


0-13 


16-41  4-50 
16-40  5-12 
11-33     3-28 


1-11        - 
5-5 

IlmeDic  acid  of  Hermann. 


14-50 
13-2 


,  Mg  0-60=99-91  Hermanii 

=100-42  MuUer."  ; 

ir.,  Zr  0-13,  Mg  0-23,  Ph  0-12; 
99-92  •» 

=100-41  Daraour.  j 

=  102-2  Nordenskiold.       ' 


•I'.ov 


H 


Pyr,etc 


lituu 


Er5 


Pyr,, 


Wollastcn's  analysis  was  made  on  four  grains  of  the  original  specimen  in  the  British  Musbue; 
sent  out  from  Connecticut  by  Governor  "Winthrop  to  Sir  Hans  Sloane. 

Pyr.,  etc. — Like  tantalite.     Von  Kobell  states  that  when  decomposed  by  fusion  with  caust 
potash,  and  treated  with  muriatic  and  sulphuric  acids,  it  gives,  on  the  addition  of  zinc,  a  bill 
color  much  more  lasting  than  with  tantalite;  and  the  variety  dianite,  when  similarly  treated,  give^ 
on  boihng  with  tin-foil,  and  dilution  with  its  volume  of  water,  a  sapphire-blue  fluid,  while,  wb] 
tantalite  and  ordinary  columbite,  the  metallic  acid  remains  undissolved.     The  variety  from  Hai; 
dam,  Ct,  is  partially  decomposed  when  the  powdered  mineral  is  evaporated  to  dryness  with  cot^ 
ccntrated  sulphuric  acid,  its  color  is  changed  to  white,  light  gray,  or  yellow,  and  when  boilcl 
with  muriatic  acid  and  metallic  zinc  it  gives  a  beautiful  blue.     The  remarkably  pure  and  unalterci 
columbite  from  Arksut-fiord  in  Greenland  is  also  partially  decomposed  by  sulphuric  acid,  and  tl 
product  gives  the  reaction  test  with  zinc,  as  above. 

Obs. — Occurs  at  Rabenstein,  Bavaria,  near  Zwiesel,  not  far  from  Bodenmais,  in  granite,  witv 
iolite  and  magnetite ;  at  Tirschenreuth,  Bavaria ;  at  Tammela,  in  Finland ;  at  Chanteloube,  nes 
Limoges,  in  pegmatite  with  tantalite ;  near  Miask,  in  the  Ilmen  Mts.,  with  samarskite ;  at  He:l 
manskiir,  near  Bjorskar,  in  Finland;  in  Greenland,  in  cryolite,  at  Evigtok,  in  brilliant  crystals' 
disseminated  through  or  among  the  wolfram  of  Auvergne,  and  detected  by  acting  with  aqua-regit 
which  dissolves  the  wolfram  and  leaves  untouched  the  columbite  (Phipson,  Chem.  News,  186' 
160);  at  Monte  Video,  S.  A. 

In  the  United  States,  at  Haddam,  2  m,  from  the  village,  in  a  granite  vein,  some  of  the  crystal 
several  pounds  in  weight ;  also  at  the  chrysoberyl  locality,  but  not  now  accessible ;  also  at  th 
iolite  locality,  Haddam ;  near  Middletown,  in  the  "  feldspar  "  or  "  china-stone  quarry,"  with  albitc  | 
abundant  in  fine  crystals  some  very  large ;  figure  429  represents  one  f  in,  long ;  another,  de  \ 
scribed  by  Professor  Johnston  (Am.  J.  Sci.,  xxx.  381),  weighed,  before  it  was  brokem,  14  poundsj 
and  the  part  figured  about  6  in.  in  length  and  breadth,  weighed  6  lbs.  12  oz.;  it  exhibits  the  face|jj,,|jj 
i-i,  i-i,  z-2,  /,  2-3,  ^-i,  and  another  imperfect  plane,  which  appears  to  bo  1-S.     At  Chesterfield|jp,]j5 
Mass.,  some  fine  crystals,  associated  with  blue  and  green  tourmalines  and  beryl,  in  a  vein  o] 
albitic  granite;  Acworth,  N.  H. ;  also  Beverly,  Mass.;  Northfield,  Mass.,  with  beryl;  Plymoutbi^jf"  j, 
N.  H.,  with  beryl;  Greenfield,  N.  Y.,  with  chrysoberyl. 

The  Connecticut  crystals  are  usually  rather  fragile  from  partial  change ;  while  those  of  Greem 
land  are  very  firm  and  hard. 

The  occurrence  of  columbite  in  America  was  first  made  known  by  Mr.  Hatchett's  examinatioK 
of  a  specimen  sent  by  Governor  "Winthrop  to  Sir  Hans  Sloane,  then  President  of  the  Royal  Societ  t 
which  was  labelled  as  found  at  Neatneague.  Dr.  S.  L.  MitchiU  stated  (Med.  Repos.,  vol.  viii)  th&; 
it  was  taken  at  a  spring  at  New  London,  Conn.  No  locality  has  since  been  detected  at  that  place 
But  the  rediscovery  of  it  at  Haddam,  first  published  by  Dr.  Torrey  (Am.  J.  Sci.,  iv.  52),  and  sine 
near  Middletown,  about  1  m.  distant,  has  led  to  the  belief  that  the  original  locality  was  at  one  o 
these  places,  which  are  about  30  m.  VV.  of  New  London. 

For  recent  papers  on  cryst.  see  Descl.,  Ann.  d.  M.,  V.  viiu  395 ;  Schrauf,  Ber.  Ak.  Wien,  xliv 
445,  1861;  Maskelyne,  Phil.  Mag.,  IV.  xxv.  41.     The  crystallographic  identity  of  the  American 
mineral  with  the  Bavarian  was  first  shown  by  Dr.  J.  Torrey  (Ann.  Lye.  N.  Y.,  i.  89,  1824). 

The  metal  of  columbite  was  named  columbium  by  Hatchett  in  1802,  from  Columbia,  a  name  of  J 
America,  whence  his  specimen  was  received,  and  thus  came  the  name  columbite  given  by  JamesoD' 
and  Thomson  (see  further  under  tantalite).  Rose,  after  investigating  the  metal  and  its  compoundSjS 
named  it  anew,  caUing  it  niobium,  and  this  gave  rise  to  the  name  niobite.  Baierite  is  from  the 
German  name  of  Bavaria,  Torrelite  Thomson,  named  after  Dr.  J.  Torrey,  is  the  ordinary  Middle* 
town  columbite ;  and  Greenlandite  Breith,,  is  that  from  Greenland ;  both  names  originated  partly 
In  erroneous  views  of  the  crystals  of  the  minerals.  Dianite  is  the  Bodenmais  columbite,  in  which 
V.  KobcU  supposed  he  had  discovered  the  acid  of  a  new  metal,  which  he  called  dianium. 

No  good  reason  has  been  given  for  substituting  niobium  for  columbium ;  and  yet  most  English 
chemists,  as  well  as  European,  have  thus  far  followed  Rose  in  rejecting  the  name  given  by  ths 
English  discoverer.     The  rule  of  priority  demands  recognition. 


flu 


1-5;  ( 


475.  TAPIOLITE. 


Tapiolit  A.  E.  Nordenshibld,  CEfv.  Ak.  Stockh.,  443,  1863. 
Sukula)  Arjpjpe^  Act.  See.  Sci.  Fenn.,  vL  590,  1861. 


Tantalite  (fi 
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Tetragonal.  0  A  l-^=:147°  T  ;  ^=0*6464.  1  A  1  in  same  pyramid 
^^  13°  r,  over  base  84°  52' ;  ON  1=137°  34' ;  1  A  l-^=151°  30'.  Cleavage 
\\i  iiistinct. 

«;  ^H.  =  6.      G.=7-35-7-37,   ISTord. ;  7-17-7-36,   Arppe.      Lustre   strong 
£  amantine,  approaching  metallic.     Color  pure  black. 

Oomp.— Fe'^fa*=Tantalic  acid  83-1,  protoxyd  of  iron  16-9=100.     Analyses  :  1,  Arppe  (1.  c.) 
riNordenskiold  (1.  c.) : 


Ta 

Sn 

Fe 

1.  Sukula 

2.  " 

(1)  83-18 
(1)  83-06 

0-82 
1-07 

15-7 7 =99-7 7  Arppe. 

15 -7  8  =  99 -91  Nordenskiold 

Tr.  of  W  with  Sn.  , 

Pyr.,  etc. — B.B.  behaves  like  tantalite,  but  gives  no  reaction  for  manganese. 
;Obs. — Occurs  near  the  Kulmala  farm,  in  the  village  of  Sukula,  in  the  parish  of  Tammela,  Pin- 
hd,  in  white  pegmatyte  granite,  with  beryl,  tourmaline,  and  arsenopyrite. 
Named  from  an  ancient  Finnish  divinity. 

476.  HIELMITE.    Hjelmit  A.  E.  NordensMold,  Pogg.,  cxi.  286,  1860. 

Crystallization  indistinct.     Massive,  without  apparent  cleavage. 
H.=:5.     G.  =  5*82.     Lustre  metallic.     Color  pure  black.    Streak  grayish- 
>  lack.     Fracture  granular. 


Comp. — A  stanno-tantalate  of  iron,  uranium,  and  yttria. 

fa     Sn,  W   Ou       U       Fe      Mn      Ce        Y 
62-42     6-56     0*10    487     8-06     3  32     1-07     5-19 


Analysis :  Nordenskiold  (1.  c.) : 

Mg       Ca       ll 

0-26     4-26     3-26=:99-37. 


■ 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water.  B.B.  infusible,  but  turns  brown 
1  O.F.  With  salt  of  phosphorus  easily  dissolved  to  a  bluish-green  glass.  With  borax  dissolvea 
3  a  clear  glass,  which  remains  unchanged  on  flaming.  With  soda  on  charcoal  gives  metallic 
pangles  (Nordenskiold). 

Obs. — From  the  Kararfvet  mine,  near  Fahlun,  Sweden,  along  with  garnet,  pyrophysahte,  gado- 
Inite,  asphaltum,  in  a  pegmatyte  granite. 


ofte 
laiiii 


177.  YTTROTANTALITE.     Yttrotantal  Ekelerg,  Ak.  H.  Stockh.,  xxiii.  80,  1802. 
oxide  yttrifere  H.,  Tr.,  1822.     Yttroilmenit  Herm.,  J.  pr.  Ch.,  xxxviii.  119,  1846. 


Tautale 


432 


/2 


/2 


II 


Orthorhombic.  /A  7=123°  10' ;  (?  A  2-^=103°  26' ;  «^ :  J  :  c?=:2-0931  :  1  : 
[1-8482.     Observed  planes  :   0  ;  vertical,  i-\  /,  ^-5,  ^'-2, 
k-6  ;  domes,  1-t,  2-i    0  A  l-^=131°  26',  i-i  A  l-^=138° 

34',  a  A  7=3118°  25',  a  A '^•-2  =  137°  16',  t-l  A  i-2  = 

L05°  9',  i-^Ai-^,  ov.  ^4,=94°  32',  i-2  A  i-2,  adj.,=: 

1.49°  42',  i-i  A  ^-5=:  159°  43'.  Crystals  often  tabular 
Iparallel  to  i-t.  Also  massive  ;  amorphous. 
I  H.  =  5  — 5*5.  G.rrr5*4— 5*9.  Lustre  submetallic 
Ito  vitreous  and  greasy.  Color  black,  brown,  brown- 
lish-yellow,  straw-yellow.  Streak  gray  to  colorless. 
[Opaque  to  subtranslucent.  Fracture  small  conchoi- 
[dal  to  granular. 

Yttcrby. 
Var.— 1.  The  black  yttrotantalite,  of  Ytterby,  is  iron-black,  sub- 
! metallic  in  lustre,  and  has  G-.  =  5-395,  Berz. ;  5-67,  Peretz;  after  ignition  0'40,  Peretz;  7-09,  Not- 
I  denskiold.     Often  in  crystals. 

2.  The  yellow  of  Ytterby  is  amorphous  or  indistinctly  crystallized,  and  hasG.  =  5S82,  Ekeberg; 
5-458,  Chandler ;  after  ignition,  6-40,  Peretz ;  5-845,  Chandler.  3.  The  yellow  from  Kararfve 
has  Gr.= 5-640,  Chydenius.     This  variety  contains  much  uranium. 
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Hermann  calls  the  mineral  of  anal.  5,  6,  1,  yiirotanialite,  and  that  of  his  own  analysis  yttrc  'dm 
niie,  giving  Gr.=4'88. 

Comp. — Tantalate  of  yttria  and  lime,  or  yttria,  lime,  and  iron,  with  some  protoxydof  uraniuim 
(Y,  Fe,  Ca,  U)'"  fa'=,  if  Y  :  Ca  :  Fe  :  U=6  :  2  :  1  :  1,  Tantalic  acid  62-5,  yttria  22-6,  lime  5'2,  prol 
oxyd  of  iron  3-4,  prot.  uranium  6-3  —  100.  Analyses  :  1-4,  Berzelius  (Afhandl.,  iv.  268,  27S'{ 
Schw.  J.,  xvi.  451);  5,  Peretz  (Pogg.,  Ixxii.  155);  5 A,  same,  with  4*86  H,  the  mean  loss  '"' 
ignition  (Ramm.  Min.  Ch.,  400) ;  6,  Chandler  (Inaug.  Dissert.) ;  1,  Potyka  (Inaug.  Dissert.) ; 
Nordenskiold  (Pogg.,  exi.  280);  9,  J.  J.  Chydenius  (ib.,  284);  10-12,  Hermann  (BulL  Soc.  Ni 
Mosc,  xxxviii.  358) : 

fa     W  Sn  U  Y  Fe  Mg    Ca  Cu     fi 

\.  Ytierhy,  yellow  60-12  1-04      ©6-62  29-'783Pe  1-16  0*50 =99-22  Berz.  IWH 36 

2.  .     "             '*  59-50  1-25      "  3-23  29*90  "  2-72  3-29 =99*89  Berz.        ' 

3.  "         black  57-00  8-25      "  0-50  20-25  "  3*50  6*25 =95-75  Berz. 

4.  "         hnh.-hk.  51-82  2-59      "Ml  38-52  *'  0-65  3-26 =97-85  Berz. 

5.  "        black  58-65  0-60      "3-94  21-25       6*29  140  7'o5  0-40 =100  08  Per.  fc 

5A.      "             "  55-80  0-57      3-75  20-22       5-96  1-3S  7*18  0-40  4-86  =  100-07  Per. 

6.  "         yellow  57-27   1-85  O'lO  5-10  18-64       4-82  0-75  4-78  0-69  6  00  =  100  Chandl. 

7.  "             "  55-60  0-49  0-10  7*00  25-52       077  0*19  3-60  0-43  4-11  =  99  67  Pot. 

8.  "         black  56-56  3-87 0-82  19-56       8-90 4*27     ir.    6-68  =  100-66  N. 

9    Kararfvet,  Jroww  56-44 ZnO-42      1-19  30-43       3-27  227  0-27  4-83  =  99-12  Chyd. 


f 

Pyr.,  e 

ri,  aB'i 


fa»    Cbi*      Ti     Th    U  Y    (Oe,La,i)i)   Fe    Mn    Mg    Oa     H 

10.  Ytterby         61-33        1-50    5-64  19-74        ir.  8-06  TOO    2-08  1-66=101-01  R 

11.  "  57-81        5-00    1-87  18-30       2*27       13-61  0-33 0-50 =100-59  H. 

12.  "         31-29  23-80  3-00  2-83  301  21-03       2-48       11*07  0-26  0-80 =99-57  H. 

*  Hermann's  ilmenic  acid.  Niobous  acid  of  Hermann. 


Obs,- 


Blomstrand  has  found  16  p.  c.  of  Columbia  acid  in  the  yellow  yttrotantalite ;  he  regards  Her« 
mann's  ilmenic  acid  as  having  no  existence.     Marignac  confirms  this  statement,  and  has  shown 
ilmenic  acid  (G.  3*8)  to  be  columbic  acid  mixed  with  titanic  acid,  while  his  "  niobic  "  acid  (Gr.  =  5)ii 
contained  tantalic  acid.     In  anal.  1,  2,  4*64  p.  c.  of  H  were  found,  and  in  3,  5*43. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  the  black  varieties  turn  yeUow.     On  intense  igni- 
tion both  varieties  become  white  and  give  off  traces  of  fluorine.     B.B.  infusible.     With  salt  of 
phosphorus  dissolves  with  at  first  a  separation  of  a  white  skeleton  of  tantalic  acid,  which  with  ai 
strong  heat  is  also  dissolved  ;  the  black  variety  from  Ytterby  gives  a  glass  faintly  tinted  rose-red  '.     , 
from  the  presence  of  tungstic  acid;  the  dark  and  yellow  varieties  give  a  faint  green  bead  ou :; f^pii 
cooling,  due  to  the  presence  of  uranium.     The  mineral  from  Finbo  and  Kararfvet  gives  an  iron  i|/ 
glass.     With  soda  reacts  for  manganese.     With  soda  and  borax  on  charcoal  gives  traces  of  metal-, 
lie  tin  (Berzelius).     Not  decomposed  by  acids.     Decomposed  on  fusion  with  bisulphate  of  potash, 
and  when  the  product  is  boiled  with  muriatic  acid  metallic  zinc  gives  a  pale  blue  color  to  the  solu- 
tion which  soon  fades. 

Obs. — Occurs  in  Sweden  at  Ytterby,  near  Vaxhohn,  in  red  feldspar ;  at  the  Kararfvet  mine, 
and  at  Finbo  and  Broddbo,  near  Fahlun,  imbedded  in  quartz  and  albite,  associated  with  garnet, 
mica,  and  pyrophysalite. 

On  cryst.  see  A.  E.  Nordenskiold,  (Efv.  Ak.  Stockh.,  1860,  28,  cited  in  Pogg.,  cxi.  280,  and  J. 
pr.  Ch.,  Ixxxi.  193. 

The  name  yttrotantalite  alludes  to  the  composition.  Yttroilmenite  was  given  to  a  variety  by 
Hermann  upon  the  discovery  in  it  of  his  supposed  new  metal  ilmenium. 

478.  SAMARSKITE.  Uranotantal  H.  Rose,  Pogg.,  xlviii.  555,  1839.  Samarskit  H.  Rose 
Pogg.,  Ixxi.  157,  1847.  Uranoniobit  H.  Rose,  Pogg.,  Ixxi.  166,  1847.  Yttroilmenit  Ilerm., 
xlii.  129,  1847,  J.  pr.  Ch.,  xliv.  216,  1848. 

Orthorhombic.  Angle  of  prism  i-2,  135°  to  136°  (whence  /A  7=100° 
4:0'  to  101°  40',  near  that  of  colurnbite).     Usually  in  flattened  grains. 

H.=:5-5-6.  G.=:5-614-5-75  ;  5-4:5-5-69,  North  Carolina.  Lustre  of 
Burface  of  fracture  shining  and  submetallic.  Color  velvet- black.  Streak 
dark  reddish-brown.     Opaque.     Fracture  subcorichoidal. 

Comp. — Analyses:  1,  2,  3,  Peretz,  under  the  direction  of  Rose  (Pogg.,  Ixxi.  157);  4,  Chandlei 
(Inaug.  Dissert.);  5,  Hermann  (J.  pr.  Ch.,  1.  178);  6,  T.  S.  Hunt  (Am.  J.  Sci.,  II.  xiv.  341) : 
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I 
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Cb     W      U(^?)    Fe         Y  Mg   Ca,  Mn 

Miask  56-38         14-16     15-43  915  0*80     0-92  =  96-84  Peretz. 

"  56-00         16-'70     15-90  11  04  075     102  =  10141  Peretz. 

"  55-91         16-77     15-94  8-36  0-75     1-88  =  99-61  Peretz. 

"  55-10  0-48     19-22     15-05  491  0-26     1-00,  Sn  0  26,  Ou  0-07=96-85  Chandler 

"  66-36      ^16-63       8-87  13-29  0-50,  Ce,  La  2-85,  Mu  1-20,  ign.  0-33  =  10003  IL 

N.  Carolina  54-81  "17-03     14-07  11-11,  Oe,  La  3-95,  ign.  0-24=101-21  Hunt. 


Later  Finkener  and  Stephans  have  obtained  from  the  Miask  mineral  (H.  Rose  in  Yerh.  Min 
.Pet.,  1863,  13): 

3b       W        e       Zr      Sn      Th       Fe      Mn      Cu     Oe        Y       Mg     Ca      fi 
1-47    1-36    11-60    4-85    05       605    11-02    0-96     0-25     3-31     12-61     0*14    0-73    0-45  =  100-55 
50-17  11-08    4-25    0-63     5-55    10-55     1-60      1590  0-04    0-64    0-40=100-82 


ICiji 


'■091 


33e-re( 


tjbj 


Giving  for  the  0.  ratio  between  the  Ob  [+W]  and  the  other  ingredients  9-49  :  965=1  :  I, 
rhence  the  general  formula  (tl^,  K,  R^")^  Ob^ 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  glows  like  gadoliuite,  cracks  open,  and  turna 
lack,  and  is  of  diminished  density.  B.B.  fuses  on  the  edges  to  a  black  glass.  With  borax  in 
>.F.  gives  a  yelloAvish-green  to  red  bead,  in  R.P.  a  yellow  to  greenish-bhck,  which  on  (laming 
lecomes  opaque  and  yellowish-brown.  With  salt  of  phosphorus  in  both  flames  an  emerald- 
■reen  bead.  With  soda  yields  a  manganese  reaction.  Decomposed  on  fusion  with  bisulphate 
f  potash,  yielding  a  yellow  mass  which  on  treatment  with  dilute  muriatic  acid  separates  white 
antalic  acid,  and  on  boiling  with  metallic  zinc  gives  a  fine  blue  color.  Samarskite  in  powder  is 
Iso  sufficiently  decomposed  on  boiling  w^ith  concentrated  sulphuric  acid  to  give  the  blue  reduc- 
ion  test  when  the  acid  fluid  is  treated  with  metallic  ziuc  or  tin. 

Obs. — Uranotautahte  occurs  in  reddish-brown  feldspar,  with  crystallized  aeschynite,  in  the 
Imen  mountains,  near  Miask  in  the  Ural.  The  largest  pieces  met  with  were  of  the  size  of 
lazel-nuts. 

If  the  occurring  prism  of  Samarskite  is  i-S  instead  of  i-2  (as  in  mengite),  then  /A  /becomea 
100°  57'  to  102°  20'. 

Named  after  the  Russian,  v.  SamarskL 

479.  EUXENITE.     Euxenit  Scheer&r,  Pogg.,  L  149,  1840,  IxxiL  566. 

Orthorliombic.  Form  a  rectangular  prism  {i-l,  i-i)  with  lateral  edges 
replaced  by  /,  and  a  pyramid  at  summit,  also  with  a  macrodome  7ri-i. 
/A  I=zl%ii\  i-i  A  m-i=i54°  30;  ^-^  Apjramid=107°,  Dahl ;  I^  /=120°?, 
^-^  A  m-z=:il53°,  ^-^  A  m4=:124:°,  ^-^  A  pyr.=136°,  Greg;  prism  of  141°, 
macrodome  of  59°  15',  Breith.     Cleavage  none.     Commonly  massive. 

H.=6-5.  G.=4-60,  Jolster,  Scheerer  ;  4'73— 4-76,  Tvedenstrand,  id. ; 
4-94-4-99,  ib.,  Breith.;  4-89-4-99,  Alve,  Forbes;  4*96,  Chydenius. 
Lustre  brilliant,  metallic-vitreous,  or  somewhat  greasy.  Color  brownish- 
black ;  in  thin  splinters  a  reddish-brown  translucence  lighter  than  the 
streak.  Streak-powder  yellowish  to  reddish-brown.  Fracture  subcon- 
choidal. 

..  Comp.— A  columbo-tantalate,  containing  titanic  acid,  yttrium,  and  uranium.  0.  ratio  for  S,  Ti, 
Cb4-ta=  (from  mean  of  anal.  3,  4)  8  :  6  :  7  ;  and  if  the  titanic  is  basic,  the  ratio  for  the  bases  and 
(3b  +  Ta  is  2  :  1,  which  would  give  the  formula  (R^Tif  (Cb,Ta).  If  Ti  is  acid,  the  ratio  is  8  :  13. 
Hermann  makes  it  isomorphous  and  similar  in  formula  with  aeschynite.  Analyses:  1,  'i,  Scheerei 
(1.  c);  3,  Forbes  &  Dahl  (Ed.  N.  PhD.  J.,  II.  i.  62);  4,  Strecker  (J.  pr.  Ch.,  Ixiv.  384);  5,  Chy 
denius  (Bull  Soc.  Ch.,  vi.  434,  1866)  : 

Cb,Ta     Ti      ^1     U      Fe     6e    La      Y     Mg    6a      ll 

1.  Jolster  49-66     7-94 6-34   218  096  25-09  0  29  2-47  39*7  Scheerer. 

2.  Tvedenstrand        53-64         7-58  2-60        291       28-97 4-04  =  99-74  Scheerer. 

3.  Alve  38-58  14-36  3-12  5-22  1-98  3-31    29-36  019   1-37  2-88=100-37  F.  &  D. 

4.  Tromoen  37-16  16-26   8-45  3-03  26-46  6-25  2-68  =  100-39  Strecker. 

">.  Arendal  54-28 Th  628      34-58 260=97-74  Chydomua 
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The  Jointer  euxeoite  contaiue  the  most  titanic  acid;  yet  Scheerer  does  not  doubt  the  Identity 
of  the  two  minerals. 

Cbydeuius  has  shown  that  the  mineral  contains  thoria,  and  only  traces  of  oxyd  of  ceriumji 
Mariguac  (Bib.  Univ.,  xxv.  29,  1866)  found  52-23  of  metallic  acid,  consisting  of  about  32-5  p.  c.  ofij 
(Jb  and  29-7  of  titanic,  the  ratio  of  the  two  being  stated  at  268  :  243, 

Pyr.,  etc. — B.B.  infusible.     Dissolves  in  borax  and  salt  of  phosphorus,  giving  a  yellow  bead 
while  hot;  with  salt  of  phosphorus  shows  a  yellowish-green  (uranium  reaction)  on  cooling,  if  suf* 
ficiently  saturated  (Scheerer).    AVhen  decomposed  by  fusion  with  caustic  potash,  and  subsequentlyjiie? 
treated  with  water,  and  this  solution  neutralized  with  muriatic  acid,  it  gives  a  precipitate,  which,! 
boiled  with  concentrated  muriatic  acid  and  tin-foil,  .gives  a  clear  sapphire-blue  fluid,  which  changes 
to  an  ohve-green,  and  finally  bleaches.    If  the  residue  of  the  fusion  after  leaching  is  treated  with! 
muriatic  acid   and  boiled  with  tin-foil,  it  yields   on   dilution  a  pale  rose-red   color  (v,  Kobell).^, 
The  mineral  is  suflSciently  attacked,  on  evaporation  with  sulphuric  acid,  to  give  a  whitish  residue,; 
which,  treated  with  metallic  zinc  or  tin,  affords  the  characteristic  blue  reduction  test. 

Obs. — Occurs  at  Jolster  in  Norway,  imbedded  in  feldspar  and  sometimes  in  scaly  mica,  th^ 
largest  crystals  2  in.  long  and  -^  in.  wide,  but  usually  much  smaller ;  also  near  Tvedenstrand ;  a' 
Alve,  island  of  Tromoen,  hear  Arendal;  at  Mdretjar,  near  Naskilen. 

Named  by  Scheerer  from  ev^euos^  a  stranger,  in  aUusion  to  the  rarity  of  its  occurrence. 

480.  .ffilSCHYNITE.     ^schynit  J5er2.,  Jahresb.,  ix.  195,  1828. 

Orthorhombic.    I A  7=91°  34^^  0  A  l-^=145°  18^,  Kokscharof ;  a  :  h  :  c 
=0'692M  :  1  :  1'0279.    Observed  planes :   0  (not  common) ;  vertical,  i-2,  /,' 
i-i ;  brachydome,  2-^ ;  octahedral,  1-2.  Crystals  "usually  longi 
prismatic  and  striated.      Cleavage  :  i-i  in  traces,  or  none ; : 
none  observable  according  to  Kokscharof. 


433 


i2 


/!>: 


i-2  A  i-2=zl2S°  6' 
^5  A  i-l=115  57 

I A  i-l=zld4:  Idi 
2-1  A  2-1,  tOp,=::73  10 


2-1  A  i-i=US°  25' 
1-2  A  1-2,  adj., =136  56 J 
i-2  A  1-2=146  60 
1-2=128  16 


2-^  A 


H.r=5-6.     G.=4-9-5-14;  5*118, 
Lustre  submetallic — resinous,  nearly 
black,  inclining    to    brownish- yellow 
Streak  gray,  or  yellowish-brown,  almost  black.     Subtrans 
lucent — opaque.     Fracture  small  subconchoidal. 


Miask,  Kokscharof. 

dull.     Color  nearly 

when    translucent. 


Comp. — Doubtful.  The  mineral  described  by  Berzelius  and  analyzed  by 
HartwaU  differs  much  in  the  pyrognostic  and  other  characters  given  from' 
that  from  the  same  locality  investigated  by  Hermann,  and  the  identity  of  the 

two  is  not  yet  certain.     Scheerer  found  no  zirconia.     Analyses:   1,  Hartwall  (Pogg.,  xvii.  483, 

Jahresb.,  ix.  195);  2-4,  Hermann  (J.  pr.  Ch.,  xxxi.  89,  xxxvii.  116,  1.  IVO,  Ixviii.  91);  5,  id.  (Bull. 

Soc.  Nat.  Moscou,  xxxviii.  472,  J.  pr.  Ch.,  xcix.  288);  6,  id.  (Bull.  Soc.  Nat.  Moscou,  xxxix.  55, 

1866): 

fa,Cb     Ti         Zr      Sn      Th      Fe     €e        0 


1. 

2. 
3. 
4, 

5. 
6. 


33-39 
35-05 
33-20 


Ti  Zr 

56-0       20-0 
11-94?  17-52 
10-56?  17-58 
25-90      


Sn 
0-5 


17-65 

4-32 


€e 
15-0 


e 


La       Y 


5-45  22-20 


2-48 

15-59 

512 


4-76 

11-13 

6-22 


9-35 
4-62 
1-28 


Ca  fl 

3-8       ,3?e  2-6=97-9  H. 

2-40  1-56=101-05  Herra. 

1-66  =  100-51  Herm. 

1-20=100-57  Herm. 


32-30* 
33-59" 


15-05 
16-12 


22-91 
22-57 


6-00 
5-58 


5-30 
4-30 


1-50 

2-16 


1-70=100-72  Herm. 
1-50=100-18  Herm 


15-96-= 

8  Made  2900  ilmenic  acid  (or,  later,  12"28  ilmenic,  and  16-72  ilmenous  acid)  plus  3-80  niobous  acid 
b  Made  8016  ilmenic  acid  plus  8-43  niobous  acid.  c  Ce  O,  La  0,  Di  O. 


Hermann's  analyses  afford  for  the.  0.  ratio  of  bases,  Ti,  Cb+Ta  7*9  :  6  0  :  8-2,  as  deduced  by 
him,  or  13-9  :  8-2  for  bases +  Ti,  andCb  +  Ta.     His  Umenie  acid  is  made  tantalic  and  columbic. 

Pyr.,  etc. — In  the  open  tube  yields  water  and  traces  of  fluorine.  B.B.  in  the  forceps  swells 
up  and  changes  its  color  from  black  to  a  rusty  brown.     In  borax  dissolves  easily  in  O.F.,  givicg 
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yellow  bead  wMle  hot,  and  on  cooling  becomes  colorless ;  in  R.P.  with  tin  gives  a  blood-red 
kead.  More  difficultly  soluble  in  salt  of  phosphorus;  with  a  small  amount  of  the  assay  gives  a 
lolorless  bead,  while  with  a  larger  quantity  there  separates  a  white  substance  which  clouds  the 
>ead;  in  R.F.,  with  tin  on  charcoal,  yields  an  amethystine  glass  (Berzelius).  Decomposed  on 
Jusion  with  potash;  yields  reactions  similar  to  those  mentioned  under  euxcnite  (v.  Kobell).  It  ia 
ilso  sufficiently  decomposed  by  sulphuric  acid  to  show  the  reduction  test  with  zinc, 
i  Obs.— From  Miask  in  the  llmen  Mts.,  in  feldspar  with  mica  and  zircon ;  also  with  euclase  in 
ihe  gold  sands  of  "  Kaufmann's  Bakakin,"  in  the  Orenburg  District,  Southern  Ural. 

Named  from  nla^^vi'ii,  shame,  by  Berzelius,  in  allusion  to  the  inability  of  chemical  science  at  the 

lime  of  its  discovery,  to  separate  the  two  unlike  substances,  titanic  acid  and  zirconia         ' 

IM      ^°  ^^^^*-  ^^^  Brooke,  Phil.  Mag.,  x.  188  ;  Rose,  Reis.  Ural.,  ii.  70;  Descloizeaux,  Ann.  d.  IL 

3  ^^*  "•  ^'^^'^   Kokscharof,  Min.  Russl.,  iii.  384,  iv.  53,  100.     Rose  made  t-2  A  f-2=127^  19',  and 

i-i  A  2-^=73°  44',  which  he  says  are  approxunations  only,  the  faces  being  rough.    Fig.  433  is  bv 

Rose. 


.481.  POLYORASE.    Polykras  Scheerer,  Pogg.,  Ixii.  430,  1844 

Orthorhombic.     I A  7=95°,  0  A  l-i=134°  15' ;  a  :  h  : 
c=  1*02655  :  1  :  1-0913.    Observed  planes  as  in  the  tigm-e. 


0  A  2-fcll8°  0' 
(7Al=125  41i 
0  A  l-3=rl39  59 
1-3  A  1-S,  mac, =96  40 
1-S  A  1-3,  bracli.,  =  152 


1  A  1,  mac.,=112°  32' 
1  A  1,  brach.,=:106  24 

i-^  A  '^-S,  ov.  ^-^,  =  140 

i-i  A  ^'-5  =  160 

2-iAi-i=162 


Crystals  thin  linear.     Cleavage  none. 

H.  =  5-5.  G.=5-09-5-12.  ^  Lustre  bright.  Color  black ; 
in  splinters  brownish.  Streak  grayish-brown.  Fracture 
conchoid  al. 

Comp. — According  to  Scheerer,  contains  columbic  acid,  oxyd  of  uranium,  titanic  acid,  zirconia, 
oxyd  of  iron,  yttria,  and  protoxyd  of  cerium,  with  a  little  alumina,  and  traces  of  lime  and  magnesia. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  and  gives  traces  of  water.  B.B.  in  the  forceps 
glows,  and  turns  to  a  light  grayish-brown  color,  but  is  infusible.  Soluble  in  borax,  giving  in 
O.F.  a  clear  yellow  bead,  w^hicli  in  R.F.  with  tin  turns  brown.  In  salt  of  phosphorus  gives  a 
clear  yellow  glass,  which  on  cooling  is  greenish  ;  in  R.F.  the  color  becomes  darker.  With  soda  no 
reaction  for  manganese,  and  on  charcoal  no  metallic  particles.  Decomposed  by  evaporation  with 
concentrated  sulphuric  acid;  the  product,  treated  with  muriatic  acid,  gives  on  boiling  with  me- 
tallic zinc  or  tin  a  deep  azure-blue  solution,  which  does  not  fade.  The  dilute  solution  gives  a 
deep  orange  to  turmeric  paper  (zirconia). 

Obs. — From  Hitteroe,  Norway,  in  granite  with  gadolinite  and  orthite ;  crystals  i  to  1^  in.  long; 
also  near  Dresden. 

Named  from  tt.iAi}?,  many,  and  Kpaaig,  mixture. 

N.  E.  Moller  makes  the  so-called  polycrase  of  Brevig  certainly,  and  that  of  Hitteroe  probably, 
identical  with  polymignite  (J.  pr.  Ch.,  Ixix.  318).  Scheerer  mentions  a  prism  of  93'  32'  (B.  H. 
Ztg.,  xvil  22),  and  Breithaupt  one  of  59'  and  121°. 

482.  POLYMIGNITE.     Berzelius,  Ak.  H.  Stockh.,  338,  1824, 

Orthorhombic.  /A  7=91°  U\  0  A  1-1=144° 
S';  a:h:  c=0'7252  : 1  :  1*0308.  Observed  planes  : 
O ;  1-2,  2-t,  4-2,  i-l ;  2-5. 

0  A  1-2=144°  53'         2-2  A  2-2,  niac.,  =  136°  28' 

2-2  A  2-2,  brach.,=99  14 
2-2  A  2-2,  bas.,  =  llG  22 
1-2  A  1-2,  ov.  6^,  =  109  46 
^-2  A  1-2=125  7 


0  A  2-2=125  15 
O  A  2-2=121  49 
i-2  A  4-2=160  26 
2-2  A  2-2  =  111  46 
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Cleavage:  i-i  and  Oin  traces.     Crystals  generally  slender  and  tliin,  andl|.jr, 
striated  longitudinally. 

H.=6-5.     G.=:4*7T— 4*85.     Lustre   submetallic  but  brilliant.      Coloi 
black.     Streak  dark  brown.     Opaque.     Fracture  perfect  conchoidal,  pre-***" 
scnting,  like  the  surface,  a  brilliancy  almost  metallic.  m^i 

Comp. — According  to  an  analysis  by  Berzelius  (Ak.  H.  Stockli.,  ii.  339,  1824),  imperfect  bo- 
cause  of  the  diflBcult  separation  of  the  titanic  acid  and  zirconia : 

fi 46-30     Zr  14-14    3Pe  12-20     Ca  420     Mn  2-70     ^Se  5*00     Y  ll-50==9604, 

with  a  trace  of  potash,  magnesia,  silica,  and  oxyd  of  tin.  The  blowpipe  reactions  indicate  the 
probable  presence  also  of  columhic  or  iantalic  acid  as  au  essential  constituent  (Brush). 

Pyr.,  etc. — B.B.  infusible,  and  unchanged  in  color.  With  borax  dissolves  readily,  giving  an 
iron  bead;  with  more  of  the  assay  becomes  brownish-yellow  on  flaming,  and  opaque  on  cooling; 
with  tin  in  R.F.  turns  reddish-yeUow.  With  salt  of  phosphorus  not  easily  acted  upon,  gives  a 
reddish  tinge  in  R.F.,  which  is  unchanged  by  tin.  With  soda  shows  traces  of  manganese  (Ber- 
zelius). The  powdered  Frederick svarn  mineral,  heated  with  concentrated  sulphuric  acid,  gives 
a  whitish  residue,  which,  treated  with  muriatic  acid  and  tin-foil,  gives  a  beautiful  azure-blue  color, 
indicating,  as  under  polycrase,  the  presence  of  some  other  metallic  acid  in  addition  to  titanic, 
which  of  itself  gives  only  a  violet  color.  The  dilute  acid  solution  gives  with  turmeric  paper  the 
orange  color  characteristic  of  zirconia. 

Obs. — Occurs  at  Fredericksvarn  in  Norway,  imbedded  in  feldspar  and  zircon-syenite.  Its  crys- 
tals sometimes  exceed  an  inch  in  length.     Reported  by  Shepard  as  occurring  at  Beverly,  Mass. 


483.  FERGUSONITE.    Eaidinger,  Ed.  Phil.  Trans.,  x.  214,  1826. 


436. 


0  A  l-^=124°  20 


Tetragonal,  hemihedral. 
1*464.     Observed  planes  as 
0  A  1=115°  46\  1  A  1  =  100°  54',  and  128°  28',  3-^ 


m 


the  annexed  figure. 


3-1=91° 


f  I  A  3-1=169° 


A 
17'.     Cleavage  :  1,  in 


59', 
distinct  traces. 

H.=5-5-6.  G.=5-838,  Allan;  5-800,  Turner. 
Lustre  externally  dull,  on  the  fracture  brilliantly 
vitreous  and  submetallic.  Color  brownish-black  ;  in 
thin  scales  pale  liver-brown.  Streak  pale  brown. 
Subtranslucent — opaque.  Fracture  imperfect  con- 
choidal. 

Comp.,  Var.— Varies  much  in  composition,  according  to  the  anal- 
yses, like  other  columbium  minerals,  and  probably  as  a  result  of  alter- 
ation.    The  description  above  given  is  from  ( 1 )  the  Greenland  fergusonite. 

2.  A  mineral  from  Ytterby,  according  to  Nordenskiold,  is  very  similar  in  its  hemihedral  crystal- 
lization and  form,  but  contains  6  p.  c.  of  water  (anal.  3,  4) ;  as  pyrochlore  is  sometimes  hydrous, 
this  peculiarity  may  be  one  of  the  effects  of  alteration.  It  has  an  imperfect  basal  cleavage  ;  a  vit- 
reous to  greasy  lustre  ;  a  dark  brown  color ;  H.=4-5  ;  G.=4-89;  and  is  feebly  subtranslucent. 

3.  Tyrite  Forbes  (Ed.  N.  Phil.  J.,  i.  67,  1855,  and  Phil.  Mag.,  IV.  xiii.  91)  occurs  in  square 
pyramidal  crystals  like  those  of  fergusonite,  and  sometimes  2  inches  long,  with  occasionally,  ac- 
cording to  Kenngott,  planes  corresponding  to  0,  1,  3,  f,  and  hemihedral;  but  with  the  faces 
too  uneven  for  exact  measurement.  It  has  one  cleavage  distinct,  and  traces  of  two  others  ;  color 
brownish-black;  H.=6-5 ;  G.=5-13  — 5'56,  Forbes;  5-555,  Kenngott.  It  contains  water,  but 
approaches  fergusonite  in  composition  (anal.  5,  G).  It  is  from  Hampemyr  and  HeUe,  near 
Arendal.  Norway,  and  the  crystals  often  stand  on  plates  of  black  mica. 

4.  A  mineral  from  the  Norwegian  locality  of  tyrite,  and  supposed  to  be  that  species  (the  speci- 
men having  been  sent  as  such  from  Krantz  to  H.  Rose),  has  been  analyzed  with  still  different 
results  by  J.  Potyka  (Pogg.,  cvii.  590\  he  finding  in  it  7  p.  c.  of  potash  (anal.  7).  It  was  an 
irregular  mass  imbed  led  in  reddish  feldspar,  had  no  cleavage,  a  submetallic  lustre,  a  black  color, 
reddish-brown  at  the  edges  in  thin  splinters,  a  reddish-brown  streak,  and  H.=4,  Gr.=5-124. 

This  last  mineral,  the  tyrite,  the  Ytterby  mineral,  and  fergusonite,  may  be  four  distinct  species, 
but  it  does  not  appear  probable. 
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5.  Bragite.  of  Forbes  and  Dahl,  from  Helle,  Narosto,  Alve,  and  Askero,  Norway,  has  bcon  ro 
errei  to  fergusonite  by  J.  A.  Michaelson  (J.  pr.  Ch.,  xc.  108).  F.  &  D.  describe  the  mineral  nv 
etragoaal,  with  H.=r6  — 6-5;  G.  =  5-13  — 536;  color  brown  ;  streak  yellowish-brown  ;  lustre  sub- 
Qetallic;  thin  splinters  translucent ;  and  as  losing  water  when  heated;  but  infusible  B.B.,  and 
)ecoming  yellow;  and  as  affording,  with  salt  of  phosphorus,  a  skeleton  of  silica  ;  characters  which 
mggest  a  relation  to  hydrous  or  altered  zircon,  where  it  is  placed  on  p.  276.  Michaelson's  min- 
>ral  is  grayish-brown,  has  H.=4'5,  G.  =  5-40,  and  contains  no  siUca  (anal.  8). 

Analyses  :  1,  Hartwall  (Ak.  H.  Stockh,  167,  1828);  2,  Weber  (Pogg.,  cvii.  190);  3,  Nordens- 
ci61d(J.  pr.  Ch.,  Ixxxi.  200);  4,  Berzehus  (Afh.  i.  Fys.,  etc.,  iv.  281).  Tynte :  5,  6,  D.  Forbe« 
L  c);  7,  Potyka  (Pogg.,  evil  590);  8,  Michaelson  (^1.  c): 

(3b  W     Sn  Zr     '^\      Y  Co    La     U  te  Ca     I'l 

I.  Greenland  47*75  1-00  3*02   41-91  4'68 095  0'31 =:99fi2  H 

"  48-84  0-35  6-93    38-61  3-05 OSS  1-33 =9946  W. 

8.  Ttterby  46-33        2-85 39-80 M2  070  3-1.5  G'44=  100-39  N 

*'  48-86        2-44 36*31 1-01  0*47  3-07  5-71  =  97-87  B 

Hampem3n-,  Tyr. 44*90        ir.    5*66  29-72  535 303  6-26  0-81  452  =  100-25  F. 

HeUe,  "    44-48 tr.  2-78  3-55  27*83  5*63  147  5  99  2-11  1-68  4-66=10()-18  F. 

7.  Norway,  "    43*49  1*35  0*09  0-80    31*90  3-68 4*12  1-12  l-'.t5  3-71,  K  723,  l>b 

0-41,  Cu  0-35  =  100-2o  Pot 

8.  HeUe,  5ra<7iie ?     48*10 1*45    32*7l<S7-43 4-95  1*37  182  1-03,  Mn  O'll. 

Mg  0-39,  l»b  0-09,  Mich. 

"Weber's  analysis  gives  for  the  0.  ratio  of  protoxyds,  zirconia  and  tin-oxyd,  and  columbic  acid, 
4*5  :  1  :  5;  and,  if  the  zirconia  is  basic,  for  bases  and  acid  nearly  1  :  l=(ft'^,  K)"^  (Jb^  The 
Ttterby  mineral  also  affords  very  closely  the  ratio  1:1;  tyrite  about  9:11;  Potyka's  mineral 
9  :  94^,  or  very  nearly  1:1.  Whence  all,  the  water  disregarded,  may  perhaps  come  under  the 
above  general  formula. 

Blomstrand  finds  5  p.  c  tantalic  acid  in  the  Ytterby  mineral. 

Pyr.,  etc. — Fergusonite  from  Greenland  gives  in  the  closed  tube  a  little  water.  B.B.  infusible; 
on  charcoal  its  color  becomes  pale  yellow.  With  borax  dissolves  with  difficulty,  giving  a  yellow 
bead  while  hot,  the  insoluble  portion  being  white ;  the  saturated  bead  is  yellowish-red.  and  is 
made  opaque  by  flaming.  Slowly  dissolved  by  salt  of  phosphorus,  leaving  a  white  insoluble  resi- 
due ;  in  O.F.  the  bead  is  yellow,  while  in  R.F.  it  is  colorless,  or,  if  saturated,  slightly  reddish,  te- 
coming  opaque  on  cooling;  treated  with  tin  the  bead  remains  uncolored,  while  the  insoluble  residue 
is  made  flesh-red.  Decomposed  by  soda  without  dissolving,  leaving  a  reddish  slag ;  with  soda  on 
charcoal  aflFords  globules  of  metallic  tin  (Berzclius).  When  evaporated  with  sulphuric  acid  yields 
a  white  residue,  which,  treated  with  muriatic  acid  and  metallic  zinc,  gives  a  bluish-green  color 
Tyrite  decrepitates  and  yields  much  water  in  the  closed  tube  (Forbes). 

Obs. — Fergusonite  was  discovered  by  Giesecke,  near  Cape  Farewell  in  Greenland,  disseminated 
in  quartz,  and  named  after  Robert  Ferguson  of  Raith.  Also  found  at  Ytterby,  Sweden,  as  men- 
tioned above. 

Tyrite  is  associated  with  euxenite  at  Hampemyr  on  the  island  of  Tromoe,  and  Helle  on  the  main- 
land ;  at  Nseskul,  about  ten  miles  east  of  Arendal. 


484.  AJDBLPHOLITE.     Adelfolit  K  NbrdensJddld,  Beskrifn.  FinL  Min.,  1855,  Jahrb.  Min., 
313,  1858;  A.  E.  Nord.,  Pogg.,  cxxii.  615,  1864. 

Tetragonal.     Angles  undetermined. 

H.  =  3-5— 4*5.  G.  =  3-8.  Lustre  greasy.  Color  brownish-yellow  to  brown  and  black.  Streak 
white  or  yellowish-white.     Subtrauslucent. 

A  columbate  of  iron  and  manganese,  containing  41-8  p.  c.  of  metallic  acids,  and  9*7  p.  c.  of 
water.     From  Laurinmaki  in  Tammela,  Finland,  with  columbite. 


485.  MENGITE.    Lmenite  Brooke   Phil.  Mag.,  x.  187,  1831.    Mengit  O.  Rose,  Reis.  Ural,  it 

83,  1842. 

Orthorhombic.     /A  7=100°  28',  0  A  1-1=133°  42';  a-.h:  c=l'0463  : 
1  :  1-2071. 
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437  6^  A  1-5=136°  50'  ^'-5  A^'-g,  adj.,=136°  20 

/A  ^-^=:140  14  1-5  A  1-5,  mac,  =  151  26 

i-i  A  ^'-5  =  111  50  1-5  A  1-5,  brach.,  =  101  1( 

Occurs  in  short  prisms,  often  terminated  by  fouii 
sided  pyramids.     Ko  distinct  cleavage. 

H.  =  5— 5*5.  G.  =  5*4:8.  Lustre  submetallic 
splendent,  of  surface  of  fracture  sub  vitreous.  Coloi 
iron-black.  Streak  cliestnut-brown.  Fracture  um 
even. 

Comp. — Contains,  according  to  G.  Rose  (1.  c),  zirconia,  oxyd  of  iron,  and  titanic  acid. 

Pyr.,  etc. — B.B  infusible,  but  becomes  magnetic.  With  salt  of  phosphorus,  in  the  outer  flam^i 
gives  a  greenish-yellow  clear  glass ;  in  the  inner  a  yellowish-red,  which  is  made  deep  red  by  add* 
iagtin.     With  soda  a  manganese  reaction. 

Obs. — Occurs  in  granite  veins  in  the  Ilmen  mountains.  The  crystals  are  imbedded  in  albite/ 
and  the  largest  are  but  two  or  three  lines  long. 

Brooke's  name  Ilmenite  being  preoccupied.  Rose  changed  it  to  Mengiie,  after  Menge,  the  discov*; 
erer  of  the  mineral.     The  mengite  of  Brooke  is  monazite. 

486.  RUTHERFORDITB.     Shepard,  Am.  Assoc,  iv.  312,  1851,  Am.  J.  Sci.,  11.  xii.  209. 

Monoclinic,  with  I A  /=93°,  according  to  Shepard.  In  crystals  and 
grains,  without  cleavage. 

H.=5*5,  Hunt.  G.=5*58— 5*69,  Shepard  ;  5*55,  Hunt.  Lustre  of  frac- 
ture shining  vitreo-resinous,  and  color  blackish-brown.  Opaque,  but  thin 
fragments  translucent  and  smoky  orange-brown  by  transmitted  light. 
Streak  and  powder  yellowish-brown,  near  fawn-color.  Fracture  conchoi-j 
dal.     Brittle. 

Comp. — According  to  Shepard,  contains  titanic  acid,  oxyd  of  cerium,  and  possibly  oxyd  of 
uranium  an'd  yttria.     According  to  some  unfinished  trials  by  T.  S.  Hunt  (Am.  J.  Sci.,  II.  xiv.  344),  • 
it  contains  probably  58*5  p.  c.  or  more  of  titanic  acid,  with  10  p.  c.  of  lime,  with  other  ingredients  =i 
undetermined. 

Obs. — Occurs  at  the  gold  mines  of  Rutherford  Co.,  North  Carolina,  along  with  rutUe,  brookite, 
zircon,  and  monazite. 


3.    PHOSPHATES,  AESENATES,  ANTIMOJSTATES,  NITRATES. 
A.    PHOSPHATES,   ARSENATES,   ANTIMONATES. 

In  the  anhydrous  Phosphates  and  Arsenates  the  hardness  is  from  3  to  6 ; 
colors  various,  comprising,  besides  white  or  colorless,  shades  of  green, 
yellow,  blue,  brown,  violet,  black,  several  of  them  bright ;  crystalline 
forms  of  each  of  the  systems,  except  the  isometric.  The  hydrous  species 
have  a  still  wider  range  of  crystallization  and  colors,  including  the  isometric 
system  in  the  former,  and  reddish  shades  among  the  latter ;  while  the 
limits  of  hardness  are  lower,  being  between  1  and  5  ;  a  much  larger  pro- 
portion of  the  species  are  clinohedral.  In  composition,  the  oxygen  ratio 
for  bases  and  acid  which  is  far  the  most  common,  is  3  :  5 ;  next  to  this. 


.1 
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-111  ■'  •  ^ '  ^^^^  ratios  2  :  3,  4  :  5,  3  ;  2  are  rare ;  while  1  :  1  is  unknown,  except 
'^ll^l  Problematically  in  two  or  three  species  of  doubtful  composition. 

The  pjrognostic  reactions  for  phosphates  B.B.  are  the  following :  If  the  acid  is  combined  with 
UfMi  hase  which  of  itself  imparts  no  color  to  the  flame,  it  will  give  a  characteristic  bluish-green 
3olor,  and  this  may  be  made  more  intense  by  moistening  with  sulphuric  acid  before  ignition.  If 
the  phosphate  is  soluble  in  nitric  acid,  the  dilute  solution  will  give  with  acetate  of  lead  a  white 
precipitate,  which  after  wasliing  yields  B.B.  on  charcoal  in  R.F.  a  crystalline  polyhedral  bead  of 
phosphate  of  lead.  Further,  according  to  Bunsen,  if  a  phosphate,  or  a  substance  containing  but 
a  small  amount  of  phosphoric  acid,  be  heated  in  a  wide  closed  glass  tube,  with  three  parts  of  dry 
;oda  and  a  small  fragment  of  sodium,  it  is  on  fusion  converted  into  a  phosphid,  which  after 
[cooling  yields  phosphuretted  hydrogen  when  moistened  with  water.  Most  phosphates  in  the 
[state  of  powder  are  reduced  to  phosphids  by  simple  fusion  with  sodium. 

Arsenates  are  easily  recognized  by  the  alliaceous  odor  given  when  treated  on  charcoal,  especially 
[when  fused  with  soda. 


le  m 

in 
8  ail 

ffii, 
t  tliii 
Jl^^lit 


ivl  of 


ikit^ 


I.  ANHYDROUS. 

ABRANGEMENT  OF  THE  SPECIES. 

I.  XENOTIMB  GROUP.    0.  ratio  for  bases  and  acid  3  :  5.     Crystallization  tetragonal. 

490.  Xenotime  Y^^  (POj.iOe  !¥, 

491.  Cryptolitb  Ce'^  (Pe),|e6  Hee, 

II.  APATITE  GROUP.     Oxygen  ratio  for  bases  and  acid  3  :  5,  but  with  the  addition  of  a 

fluorid  or  chlorid,   which,  if  included  with  the  bases,   makes  the  ratio  10  :  15  =  2  :  3. 
Crystallization  hexagonal.     Formula  A  on  the  ratio  3  :  5,  and  B  that  of  2  :  3. 

492.  Apatite  A  3Ca«^  +  Ca(Cl,F)  (Pe)o|iee  iea3  +  i€a(Cla,Fa) 

B  (i^o  6a+  1^0  Ca(Cl,  F)rf'  ^,0,(01,,  F.)ie.oiea,o 

49.^  Pteomorphite  A  3f»b'^+PbCl  (Pe),|e«  [jPbs  +  iPbCla 

B  ( h  tb+  A  (Pb Cl))'»:^'  Po  e^  Cl.lOaolPb.o 

494.  MiMETiTE  A  3tb^ls+PbCl  (Ase)o|ie6  iJPba+iPbCl 

B  (i^otb+i\(PbCl)rls^  As6e4Cl2ie2o|jPbio 

III.  WAGNERITE  GROUP.  0.  ratio  for  bases  and  acid  3  :  5,  but  with  the  addition,  in 
wagnerite,  of  a  fluorid,  which,  if  included  with  the  bases,  makes  the  ratio  4  :  5.  Crystal- 
lization  clinorhombic,  with  /A  /=91°  — 95°. 

495.  Wagnerite  A         ]yig^5?+MgF  (PO),|e6  iMga+MgFj 

B  (f  Mg  +  i  Mg  F)^  ^  (P  F)  |e«  IJMg, 

496.  Monazite  (Ce,  La,  Di,  fhif  ^  (P  e)o[|e.  I|(€e,  £a  Bi,  yTh), 

497.  Turnerite 

IV.  TRIPLITE  GROUP.  0.  ratio  as  in  the  "Wagnerite  group.  Crystallization  orthorhombio 
with /A  7=97 °—l or. 

498.  Tbiphtlite  (^e,  ]Sl  i,  Li)'1?  (P  0).,ie9  l(Fe,  Mn,  Li,), 
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499.  Triplite  a 

B 

500.  HOPEITE 


OXYGEN   COMPOUNDS. 


(f(Fe,]Sln)+iRF)*^ 


(PO)2||06  i(Fe,Mn)a  +  RF, 
(PF)  i04i(Fe,Mn)a 


ii 


V.  BERZELIITE  QROUP.    0.  ratio  for  bases  and  acid  2  :  3. 

501.  Berzelhtb  (Ca,  iSlg,  S[n)"ls'  AseOslOaoK^ajMgjMii)^ 

VI.  OARMINITE  GROUP.    Contains  sesquioxyds.    Crystals  orthorliombic. 

502.  Caeminite  ^s,  3Pe,  f*b 

VII.  AMBLTaONITE  GROUP.    Contains  alumina,  lithia,  and  fluorine.    Crystallization  tziiRk! 
clinic;  /A  7=73 °— 74°. 

503.  Amblygonite  ^,  Xl,Li,F 

VIII.  HERDERITE  GROUP. 

504.  Herderite  ^,  jil,  6a,  P 

IX.  MONIMOLITE  GROUP.    Antimonates.    Crystallization  tetragonal. 

Sba  eiOs  8(Pb,  Fe,  Mn,  6a)4 


505.  monimolite 

506.  Romeite 
501.  Ammiolite 


(tb,Fe,Mn,Oa)*Sb 
E',  Sb  0^  Sb  0^ 
Sb,flg,Cu 


Appendix.— 508,  509.    Arsenates  of  Nickel. 


490.  XENOTIME.    Phosphorsyrad  Ytterjord  Berz.,  Ak.  H.  Stockh.,  ii.  334,  1824.     Phosphor- 
saure  Yttererde  Geryn.     Phosphate  of  Yttria.     Xenotime  JBeud.,  Tr.,  ii.  552,  1832.     Ytterspath 
Glocker,  Handb.,   959,  1831.     Castelnaudite  Damour,  L'Institut,  78,  1853.    Wiserin  Kenngott,t 
Jahrb.  Min.  1864,  454. 
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Tetragonal.  0  A  1=138°  45' ;  ^r=0-6201.  Ob- 
served planes  as  in  the  annexed  figure.  1  A  1, 
pyram.,=:124:°  26';  basal,=82°  30';  /A  1  =  131° 
15'.     Cleavage:  /,  perfect. 

H.=:4-5.  G.=4-45-4-56;  4-557,  Berz. ;  4-54, 
Georgia,  Smith.  Lustre  resinous.  Color  yellowish- 
brown,  reddish-brown,  hair-brown,  flesh-red,  grayish- 
white,  pale  yellow ;  streak  pale  brown,  yellowish,  or 
reddish.     Opaque.    Fracture  uneven  and  splintery. 

Oomp.— Y^^=Phosphoric  acid  37-86,  yttria  62-14=100. 

Analyses:  1,  Berzelius  (L  c);  2,  E.  Zschau  (Jahrb.  Min.  1855,  513);  3,  J.  L.  Smith  (Am.  J 
ScL,  II.  xviii.  378);  4,  Damour  (Bull.  G.  Fr.,  II.  xiii.  542);  5,  Wartha  (Pogg.,  cxxviiL  166): 

^         3Pe        Y        Ce 

1.  Hitteroe        33-49*  62-58     ,  subphosph.  iron  3'93= 100  Berzelius. 

2.  "  30-74      ir.      60*25     7-98,  Si  ir.= 98-97  Zschau. 
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8.  Georgia         32-45 

4.  •'  31-64 

5.  Wiserine       3508 

*  With  tr.  of  H  F 


Vq        Y        Oe 

206     54-13  11-03^,  Si  0-89  =  100-56  Smith. 
l-20«    60-40    ,  ti,  Zr  7-40=100-04  Damqur. 

48-33    ,  specular  iron,  with  trace  Ti,  6-59r=100  Wartha. 

^  Includes  a  little  La  0,  Di  O.  *  Includes  some  u''  O'. 


Pyr.,  etc.— B.B.  infusible.    When  moistened  with  sulphuric  acid  colors  the  flame  bluish-groea 
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fficultly  soluble  in  salt  of  phosphorus.  Insoluble  in  acids. 
Obs. — From  a  granite  vein  at  Hitteroe,  with  polycrase,  malacon, 
d  orthite,  where  the  crystals  are  sometimes  symmetrically  com- 
unded  with  crystals  of  zircon,  as  in  the  annexed  figure  (E.  Zschau, 
ott.  J.  Sci.,  II.  XX.  273),  which  is  zircon  above  and  xonotime  below, 
e  two  species  being  closely  isomorphous  ;  at  Ytterby,  Sweden  ; 
Fibir  Berge,  S.W.  from  St.  Gothard;  Binneuthal  io  Upper 
ilais,  Switzerland  {wiserine).  In  the  United  States,  in  the  gold 
ishings  of  Clarksville,  Georgia  (f  438),  associated  with  zircon, 
tile,  and  cyauite ;  in  McDowell  Co.,  N.  C. ;  in  grayish-white  and 
le  yellow  crystals  in  the  diamond  sands  of  Bahia,  Brazil  (castel- 
ludite). 

Beudant  named  the  species  xenotime  (apparently  from  ^tv6i^ 
•anger  to,  and  n^;?,  honor),  but  in  the  next  line  gives  the  deriva- 
)n  "  KCi^oi,  vain,  et  rmfi,  honneiir,"  as  if  the  word  were  kenotime, 
d  adds  afterward  that  his  name  is  intended  to  recall  the  fact  that 
e  mineral  was  erroneously  supposed  by  Berzelius  (in  1815)  to 
ntain  a  new  metal  (the  metal  which  he  named  thorium,  before 
e  later  thorium  was  discovered).  There  is  a  sneer  at  the  great  Swedish  chemist  in  the  name, 
hich  should  have  occasioned  its  immediate  rejection.  Fortunately  the  word  was  misspelt  from 
te  first ;  and  in  its  accepted  form  may  be  regarded  as  referring  to  the  fact  that  the  crystals  are 
aall,  rare,  not  showy,  and  were  long  unnoticed. 


91.  CRYPTOLITE.      Kryptolith  Wohler,  Gel.  Anz.  Gott.,  1846,  19,  Pogg.,  Ixvii.  424. 
phocerite  K  Waits,  Qu.  J.  Ch.  Soc,  iL  131,  1849. 


Phos- 


In  aciciilar  prisms  and  minute  grains ;  those  of  cryptolite  perhaps  hex- 
gonal,  Wohler  ;  those  of  phosphocerite  tetragonal  octahedrons  and  square 
risms,  Watts  and  Chapman. 

G.  =r 4-6,  cryptolite  ;  4-Y8,  phosphocerite.  Color  wine-yellow  ;  of  phos- 
thocerite,  pale  sulphur-yellow  or  colorless.     Transparent — translucent. 

Oomp. — Ce^  P  (like  monazite),  the  cerium  replaced  in  part  by  didymium.    The  analysis  of 
tohto  affords  better  Ce'°  ^\     Analyses:  Wohler  and  Watts  (1.  c): 

^  Ce,  Di  Fe 

1.  Cryptolite  27-37  73-70  1-51  =  102-58  Wohler. 

2.  Phosphocerite  29*66  67-38       ^'e  2-95  =  100  Watts. 

The  excess  in  anal.  1  is  supposed  to  bo  due  to  oxydation  of  the  protoxyd  of  cerium  in  the 
ourse  of  the  analysis. 

Pyr.,  etc.— Cryptohte  is  not  altered  by  moderate  heating.  Soluble  in  concentrated  sulphuno 
dd.  Phosphocerite,  according  to  Chapman,  vitrifies  partially  on  the  edges,  tingin.o:  the  flame  at 
he  same  time  slightly  green.  Affords  the  reaction  of  phosphoric  acid  and  also  of  cerium,  pro- 
lucing,  however,  with  borax  and  salt  of  phosphorus,  a  glass  which  is  pale  violet-blue  when  cold, 
ither  duo  to  the  presence  of  didj-raium  or  a  minute  portion  of  cobalt  ore. 

Obs.— Cryptohte  occurs  in  the  green  and  red  apatite  of  Arendal,  Norway,  and  is  discovered  on 
mtting  the  apatite  in  dilute  nitric  acid;  constitutes  2  or  3  p.  c.  of  the  mass ;  it  was  found  espo- 
;ially  in  the  red  apatite,  or  in  reddish  points  of  the  preen,  and  associated  with  particles  of  mag- 
letic  iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth-red  color,  supposed  to  bo  monazite. 
This  mineral  was  looked  for  in  the  yellowish  apatites  of  Sua  rum  without  success.  Occurs  also 
.vith  apatite  in  the  Tyrol  (?);  and  in  the  apatite  of  the  Sliidianka  in  Siberia.  Phosphoccrito, 
iccording  to  Watts  and  Chapman,  may  be  the  grayish-yellow  powder  in  the  cobalt  ore  of  lunaberg. 
The  crystalline  forms  most  common  in  the  powder  are  an  octahedron  and  a  square  or  rootangu  ar 
Drism,  terminating  in  a  four-sided  pyramid  parallel  with  the  lateral  planes,  resembhng  Og.  -is, 
ander  zircon.     Genth  has  observed  a  mineral,  probably  cryptolite,  in  the  llurdstown  apatite. 

Named  from  (cpurrroj,  ccncealed. 

U 
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492.  APATITE.  VrystalUzed  from  Spain.  Cliiysolite  ordinaire  de  Lisle  (with  figs.),  Crist.,  17t2 
ii.  271,  1783  ;  =  Spargelgrune  Steinkrystalle  aus  Spanien  nahern  Apatit  Wern.^  Bergm.  J. 
74,  1790;=Spargelstein  Wern. ;  Asparagus  Stone;  Pierre  dAsperge -fV. ;  AsparagolitheJ&t/dt 
gaard,  '^nn.  Ch.,  xxxii.  195,  1800.  Chaux  phosphatee  Vauq.,  Ann.  Ch.,  xxvi.  123,  17981 
Phosphate  of  Lime. 

Cryst.fr.  Saxony.  Aquamarin  (celandine-green,  fr.  ^chneckenstein)  Brunnich,  his  Croust.,  1770 
Amethiste  basaltine  (mostly  violet,  fr.  Mines  d'etain  de  Saxe)  Sage,  Min.  1,  231, 1777  ;  de  Lisle 
Crist.,  ii.  254,  1783;=Apatit  Wern.,  Gerhard's  Grundr.,  281,  1786,  Bergm.  J.,  576,  1788,  378 
1789.  Phosphorsaurer-Kalk  Klapr.,  ib.,  294,  1788.  Saclisischer  Beryll,  Agustit  (with  fy- 
nouncerri.  of  supposed  new  earth,  Agusterde),  Trommsdorf  Troramsd.  J.  d.  Pharm.,  1800. 

Cryst.  fr.  Norway,  etc.  Moroxit  (fr.  Arendal)  AUldgaard,  Moh's  Jahrb.  B.  H.,  ii.  432,  1798; 
Francolite  (fr.  Devonshire)  Brooke;  T.  H.  Henry,  Phil.  Mag.,  III.  xxxvi.  1850.  Lazur-Apatit  JV 
Nordensk.,  Bull.  Nat.  Moscou,  xxx.  224,  1857. 

Massive.  La  Pierre  Phosphorique  (fr.  Lagrosan,  Estremadura)  Davila,  p.  60,  Madrid ;  =  Phos 
phate  CQ\iiQ.\vQ Proust,  J.  de  Ph3'-s.,  xxxii.  241,  1788;  Pelleiier,  Ann.  Ch.,  vii.  1790  ;— Phosphorite 
Kirw.,  Min.,  i.  129,  1794:  id.  Karst.,  Tab.,  52,  1808.     Eupyrchroite  (fr.  N.  Y.)  Emmons,  Rep.G.l 
K  Y.,  1838.     Osteolith  Bi^omeis,  Ann.  Ch.  Pharm.,  Ixxix.  1851=  Bone-phosphate. 

Apatite  (incl.  the  Saxon  and  the  Spanisli  crystalHzed  (Spargelstein)  and  massive  Phosphorite,; 
excl.  Moroxite)  Karst.,  Tab.,  36,  1800 ;  id.  (incl.  the  same  and  also  Moroxite)  IT.,  Tr.,  ii.  1801. 

Hexagonal ;  often  hemiliedral.  0  A  1—139°  41^  38'^,  Kokscliarof ;  a=z 
0*734:603.  Observed  planes  :  O  ;  prismatic,  /,  i-2,  ^-|,  i-^ ;  pyramidal,  -J,' 
1,  2  :  1-2,  2-2,  4-2  ;  3-|,  4-|  ;  2-f  Figs.  440,  441,  442  ;  f.  441,'  hemiliedral 
in  the  planes,  3-|,  4-| ;  f.  442,  actual  form  of  a  crystal  of  which  f.  441  is 
the  normal  form  ;  6>=3-f,  6>^=4-|-. 

0  A  J=15Y°  r 
O  A  2=120  31 
{?  A  3=111  27 
6>  A  1=128  10 
OA4:-i-=10S  6 
6^  A  3-1=114  1 
0  A  2-1=123  11 
0  A  1-2=143  42       . 

0  A  2-2     124  14|- 
7a  2-2=135  35 
I A  4-1=157  19 
/A  3-1=149  40 

1  A  1,  pyr.,=142  16 
1  A  1,  bas.,=80  36| 


fa! 


441 


442 


St.  Gothard. 


/A*-2  =  150^ 


St.  Gothard. 


Cleavage :  0,  imperfect  •  /,  more  so.  Also 
globular  and  reniform,  with  a  fibrous  or  imper- 
fectly columnar  structure ;  also  massive,  struc- 
ture granular. 

H.=5,  sometimes  4*5  when  massive.  G.= 
2'92— 3-25.  Lustre  vitreous,  inclining  to  sub- 
resinous.  Streak  white.  Color  usually  sea 
green,  bluish-green ;  often  violet-blue ;  some- 
times white  ;  occasionally  yellow,  ^ray,  red,  flesh- 
red,  and   brown ;  none  bright.      Transparent— 
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•pgu^ue.  A  bluish  opalescence  sometimes  in  the  direction  of  the  vertical 
ixis,  especially  in  white  varieties.  Cross  fracture  conchoidal  ajid  uneven. 
Brittle. 

Var. — 1.   Ordinary.     Crystallized,  or  cleavable  and  granular  massive,     (a)  The  asparagus  sUmf 
originally  from  Murcia,  Spain)  and  moroxiie  (from  Arendal)  are  ordinary  apatite.     The  forme 
vas  yellowish-green,  as  the  name  implies;  the  latter  was  in  greenish-blue  and  bluish  crystals 
md  the  names  have  been  used  for  apatite  of  the  same  shades  from  other  places. 

G.=:3211,  fr.  Ehrenfriedersdorf,  in  Saxony,  G.Rose;  emerald  mine  on  the  Tokovaia  River 
P'rals,  3'212,  Koksch. ;  of  Pargas  (anal.  14)  o-19,  Arppe;  of  Tammela,  bluish-green  (anal.  15). 
J*18,  Arppe;  of  Miask,  yellow  (anal.  17),  3-234,  v.  Rath;  ib.,  3-215,  Alexejcf;  of  Murcia,  Spain, 
J'235,  Rose;  of  Arendal,  Norway,  3'194,  Rose;  of  Snarum,  3174,  Rose;  of  Greiner,  Tyrol,  :V175. 
lose;  of  St.  Gothard,  3-197,  Rose. 

The  above  measurements  are  by  Kokscharof,  on  crystals  from  the  emerald  mine  on  the 
Cokovaia,  a  fluor-apatite  (anal.  27).     According  to  him,  apatite  from  Achmatovsk,  and  that  of  I* 

ILaach,  affords  0  A  1  =  139°  54'  and  1  A  1  =  142^  25';  that  from  Blagodat,  139'  44'  and  142°  ISf; 
r,hat  from  Murcia,  139°  47'  and  142°  20';  that  of  St.  Gothard,  142°  19';  that  of  Ehrenfriedersdorf 
;he  same  as  that  from  the  Tokovaia  emerald  mine. 
.  (6)  Lasurapatiie  is  a  sky-blue  variety;  it  occurs  in  crystals  with  lapis-lazuli  at  Bucharei  in 
Siberia,  (c)  Francolite,  from  Wheal  Franco,  near  Tavistock,  Devonshire,  occurs  in  small  crystalline 
3talactitic  masses,  grayish-green  to  brown,  and  in  minute  curving  crystals. 

2.  Fibrous^  concretionary,  stalactiiic.  The  name  Phosphorite  was  used  by  Kirwan  for  all  apatite, 
but  in  his  mind  it  especially  included  the  fibrous  concretionary  and  partly  scaly  mineral  from 
Estremadura,  Spain,  and  elsewhere.  It  has  H.=4-5;  G.  =  2-92  — 3,  Forbes,  but  2-38  — 3*12  after 
ignition.  Eupyrchroite  (from  Crown  Point,  N.  Y.)  belongs  here ;  it  is  concentric  in  structure,  con- 
sisting of  convex  subfibrous  layers,  more  or  less  easily  separable;  H.=4^;  G.  =  3-053;  ash-gray 
and  bluish-gray  in  color,  and  gives  a  green  phosphorescence  when  heated  (whence  the  name,  from 

well,  i: ho,  fire,  and  ypoa,  a  color. 

3.  Earthy  apatite;  Osteolite.  Mostly  altered  apatite  (see  beyond).  Coprolites  are  mainly  impure 
'phosphate  of  Ume. 

4.  Fluor-apatite.  5.  Chlor-ajjatite.  Apatite  also  varies  as  to  the  proportion  of  fluorine  to  chlor- 
ine, one  of  these  elements  sometimes  replacing  nearly  or  wholly  the  other. 

Pseudoapatite  of  Breithaupt  is  pseudomorphous  apatite  from  Kurprinz,  near  Freiberg,  and 
Schlackenwald  in  Bohemia. 

Oomp.— Phosphate  of  lime,  with  chlorid  or  fluorid  of  lime,  or  both ;  Ca^  P+^  Ca  (CI,  F) ;  or  ( ,^ 

Ca+,-^,  Ca(Cl,  F)/"P^=,  forcWor-  '  --       -^ -.     „      - 

rine  6-81,  calcium  3-84  (=10-65  CI, 

3-77,  Ca  3-.I7  (=7-74  F,  Ca) ;  and  the  analyses  should  give 
for  the  latter  P  4226,  Ca  55-56,  F  3-77  (Rammelsberg).  In  most  kinds  both  fluorine  and  chlorine 
are  present.  The  amount  of  fluorine  has  not  been  determined  with  accuracy ;  iu  the  larger  part 
of  the  analyses  it  has  been  deduced  from  the  loss ;  and  where  this  is  the  case,  the  amount  of 
fluorine  is  not  given  in  the  table  of  analyses  beyond.  G.  Rose  first  detected  the  fluormo  and  chlo- 
rine, and  pubhshed  the  following  as  the  composition  of  different  specimens  (Pogg.,  ix.  185): 

1.  Snarum,         2.  Murcia,         3.  Arendal,         4.  Greiner,       5.  St.  Gothard, 
Norway.  Spain.  Norway  Tyrol.  Tyrol. 

Phosphate  of  lime         91-13  92-066              92189  92-16                     92-31 

Chlorid  of  calcium           4-28  0-885                 0-801  0-15                         ir. 

Fluorid  of  calcium           4-59  7-049                7-01  7-69                       7-69 

G.  =  3-174  G.  =  2-235  G.  =  3-194  G.  =  3-176  G.  =  3-197 

His  determinations  were,  in  1,  CI  2-71,  Ca  54-75,  Ve  025;  in  2,  CI  0-56,  Ca  5530;  in  3,  CI  0-51, 
Ca  55-89;  in  4,  CI  0-09,  Oa  55-57  ;  in  6,  CI  0-03,  Ca  55-66. 

Other  analyses :  6.  Weber  (Pogg.,  Ixxxiv.  3u6>:  7,  8,  Rammelsberg  (Pogg.,  Ixvin.  606,  l^J- 
297);  9,  G.  Rose  (Pogg.,  Ixxxiv.  308);  10,  Joy  (Inaug.  Dissert.,  45);  11-13,  V61cker  (J.  pr.  Ch., 
Ixxv.  384);  14,  15,  Arppe  (An.  Finska  Miu.,  4);  16,  Henry  (Phil.  Mag.,  III.  xxivi.  ISoo);  17,  v. 
Rath  (Pogg,  xcvi.  331);  18,  v.  Alexejeff  (Verb.  Min.  St.  Pet.,  69,  1862,  Kokscharof's  Mm.  RussL 
iv.);  19,  Jackson  (Am.  J.  Scl,  II.  xi.  402);  20,  J.  D.  Whitney  (Am.  J.  Sci.,  11.  xv.i.  209);  21, 
Daubenv  (Ann.  Ch.  Pharm.,  Iv.  116):  22,  Garzo  &  Penuelas  (Bull.  Soc.  G.,  xvu.  15<);  1.3,  Alayct 
(Ann.  Ch.  Pharm.,  ci.  281);  24,  Jackson  (Am.  J.  Sci.,  H.  xii.  73);  25,  PeU?rsen  (Jahrb  Min  ISbT, 
101);  26,  Foster  (ib.,  1866,  716);  27,  28,  P.  v.  Pusirevski  (Verb.  Min.  St.  Pet,  186-2,  u9,  ana 
Kokscharof's  Min.  RussL,  iv.): 


632 


OXYGEN   COMPOUOT)S. 


6. 

1. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


Snarum 

SchwarzoBstein 
Schlackenwald 
Faldigl,  Tyrol 

Krageroe,  white 

u  u 

''         red 
Pargas,  blue 
Tammela,  Uh.-gn. 
Wheal  Franco 
Miask,  yellow 

u  a 

Hurdstown,  cryst 

Estremadura,  Phosph. 

Amberg,  " 

EupyrcJiroite,        " 
Diez,  Nassau,      " 


f        Ve    Mg 
41-54     I'lQ 


43-01 
41-25 
12-28 
41-81 
40-76 
41-39 
41-57 
42-08 
42-99 
42-34 
43-23 
37-18 
40-12 
43-53 


0-27    - 

009  - 
0-29  - 
0-92»  - 
1-05*  - 
0-81  - 
1-72  - 
3-09« 
0-17    - 


0-04    

ir.      

3-15    

0-61    

0-90  010 

45-75  F2-00    

36-78  S'O-ei^  0-19 


Ca 

53-46 
55-31 
53-97 
55-87 
55-24 
53-84 
54-44 
54-59 
54-74 
55-40 
53-10 
55-17 
55-00 
55-08 
53-37 
54-08 
53-50 
53-55 
49-94 
53-30 


CI 
2-66 
0-07 
0-05 
0-06 
0-05 
410 
1-38 
103 

ir. 

ir. 

ir. 

ir. 
0-34 
1-02 
0-20 
0-06 

0-13 


JiBCii 


26.  Staffel, 


34*48     6-42  0-16  45-79 3-45  2-45 


27.  Tokovaia,  Ural  41-99 55-95  0*01 

28.  Sliidianka,  Morox.         41-98 55-91  0-11 

*  With  some  Mg  0  and  Fe  O. 


—  Weber. 

Ramm. 

Ramm. 

Rose. 

0-42,  ^1  0-38,  alk.  0-17,  insoL  0-82  Y" 

0-49,  insol.  0-99  Yolck. 

0-83,  alk.  0-30,  insol.  1-10  Yolck. 

,  f,  iPe,  ^1  0-99  Arppe. 

Arppe. 

Henry. 

0  16  V.  Rath 

AlexejefiF. 

Jackson. 

Whitney. 

- — ,  Si  170  Daubeny. 

216   ,  Si,  ^1  3-10,  loss  0-79  G.  &  P. 

2-09 ,  K,  Na  0-73  Mayer. 

0-60  0-50,  C  1-22  Jackson. 

2-46  1-65,  CI  &  I  003,  K  0-14,  Na  0-31,  Qt 

4-25,  insol.  1-05=100-77  Pet.1 
^1  1-08,  Si  4-83,  C    1-51,  Naf 
0-42,  K  0-58=101-17  Foster.r 

4-20    Pusirevski. 

402 Pusirevski. 

With  some  alumina. 


IE 


The  earliest  examination  of  apatite  was  that  of  Proust,  in  1788  (1.  c),  on  the  phosphorite  of 
Estremadura,  which  led  him  to  call  it  a  calcareous  phosphate ;  and  that  of  KHaproth,  in  the  same 
year(l.  c),  on  the  Saxon  apatite,  in  which  he  found  P  45,  Ca  55.  Pelletier  in  1790  (1.  c.)  made 
a  complete,  although  not  entirely  accurate,  analysis  of  the  phosphorite,  detecting  even  the  fluo- 
rine and  chlorine,  obtaining  P  34,  Ca  59,  fluoric  acid  2-5,  muriatic  acid  0-5,  Pe  1,  Si  2,  C  1  = 
100.  The  asparagus  stone  of  Spain  was  not  analyzed  until  1798,  by  Vauquelin  (1.  c);  he  found 
only  phosphoric  acid  and  lime,  respectively  45-72  and  54-28  p.  c.  His  results  proved  its  iden- 
tity with  the  Saxon  mineral,  and  from  this  time  they  were  united,  along  with  phosphorite,  under 
Werner's  name  of  apatite,  first  given  in  1786  to  the  Saxon  mineral. 

Forbes  found  in  the  eupyrchroite  (Phil.  Mag.,  IV.  xxix  340)  P  44*12.  Phosphorite  of  different 
localities  has  afibrded  a  trace  of  iodine,  and  that  from  Amberg  gave  H.  Reinsch  in  addition  a 
trace  of  bromine.  Apatite  from  Krageroe,  according  to  Yolck er  (anal.  11),  contains  no  fluorine. 
That  of  Jumilla  afforded  de  Luna  1-75  p.  c.  of  cerium,  lanthanum,  and  didymium. 

Near  Coquimbo,  Chili,  at  the  mines  of  Tambiilos,  occur  clear  turquois-blue  crystals,  containing, 
according  to  F.  Field  (Chem.  Gaz.,  No.  400,  1860,  p.  2-24),  f  37-69,  Ca  36-64,  Ou  2093  OaCl  2-33, 
H  2-32  =  99-91,  the  copper  being  present  as  phosphate. 

Lechartier  has  shown  (0.  R.,  Ixv.  172)  that  an  arsenic  acid  apatite  may  be  made  by  fusion 
together  of  arsenate  of  lime  and  chlorid  of  calcium  ;  and  that  from  the  same  at  a  lower  tempera- 
ture an  arsenic  acid  wagnerite  is  obtained  in  crystals. 

Pyr.,  etc. — B.B.  in  the  forceps  fuses  with  difficulty  on  the  edges  (F.=4-5  — 5),  coloring  the 
flame  reddish-yellow ;  moistened  with  sulphuric  acid  and  heated  colors  the  flame  pale  bluish-greea 
(phosphoric  acid) ;  some  varieties  react  for  chlorine  with  salt  of  phosphorus,  when  the  bead  has 
been  previously  saturated  with  oxyd  of  copper,  while  others  give  fluorine  when  fused  with  this 
Bait  in  an  open  glass  tube.     Gives  a  phosphid  with  the  sodium  test. 

Dissolves  in  muriatic  and  nitric  acid,  yielding  with  sulphuric  acid  a  copious  precipitate  of 
sulphate  of  lime ;  the  dilute  nitric  acid  solution  gives  with  acetate  of  lead  a  white  precipitate, 
which  B.B.  on  charcoal  fuses,  giviug  a  globule  with  crystalline  facets  on  cooling.  Some  varieties 
of  apatite  phosphoresce  on  heating. 

Obs. — Apatite  occurs  in  rocks  of  various  kinds  and  ages,  but  is  most  common  in  metamorphic 
crystalline  rocks,  especially  in  granular  limestone,  granitic  and  many  metalliferous  veins,  particu- 
larly those  of  tin,  in  gneiss,  syenite,  hornblendic  gneiss,  mica  schist,  beds  of  iron  ore ;  occasion- 
ally in  serpentine,  and  in  igneous  or  volcanic  rocks  ;  sometimes  in  ordinary  stratifled  limestone, 
bods  of  sandstone  or  shale  of  the  Silurian,  Carboniferous,  Jurassic,  Cretaceous,  or  Tertiary  forma* 
tions.     It  has  been  observed  as  the  petrifying  material  of  wood. 

Among  its  localities  are  Ehreufriedersdorf  in  Saxony,  Schwarzen stein  and  Pfitsch  in  the  Tyrol; 
region  of  St.  Gothard  in  Switzerland ;  Mussa-Alp  in  Piedmont,  white  or  colorless,  and  of  like 
form  aid  color  on  the  Mittaghorn  in  Upper  Yalais ;  Rabenstcin  and  Amberg  in  Bavaria ;  Zinn 
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Edd  and  Schlackenwald  in  Bohemia;  in  England,  in  Cornwall,  with  tin  ores;  in  Cumberland,  a; 
irrock  Fells,  in  celandine-green  crystals  in  gilbertite ;  in  Devonshire,  cream-colored  at  Bovey 
•acey,  and  at  Wheal  Franco  (francolite);  in  Ireland,  in  a  basaltic  dike  near  Kilroot  in  Antrinv 
30  in  Down,  Dubhn,  and  Killiney  Hill.  The  greenish-b!ue  variety,  called  itioroxite,  occurs  at 
rendal,  Snarura,  and  Krageroe  in  Norway,  at  the  latter  place  in  honiblcndic  gneiss,  in  part 
sh-red,  and  looking  much  like  feldspar;  with  magnetic  iron  of  a  greenish-yellow  color  at  Mt. 
agodat  in  the  Ural ;  with  black  tourmaline  on  the  Schaitanka  in  Katharinenburg ;  on  the  Slii- 
anka  (lasurapaiite)  at  the  emerald  mine  of  the  Takovaia,  85  versts  N.  E.  of  Katharinenburg 
I  the  Kiriiba,  70  versts  S.  W.  of  Miask,  containing  no  chlorine  (Pusirevsky),  with  G.  =  :M26;  in 
argas,  Finland.  The  asparagus  stone  or  spargelsiein  of  Jumilla,  in  Murcia  (not  C.  do  Gata),  Spain, 
pale  yellowish-green  in  color ;  and  a  variety  from  Zillerthal  is  wine-yellow.  The  phosphorite,  or 
assive  radiated  variety,  is  obtained  abundantly  near  the  junction  of  granite  and  argillite,  in  Estrema- 
ira,  Spain ;  at  Schlackenwald  in  Bohemia ;  at  Krageroe,  whence  it  has  been  largely  exported  to 
Qgland ;  at  Amberg,  in  Jurassic  limestone,  nodular  and  stalactitic. 

In  Maine,  on  Long  Island.  Blue-hill  Bay,  in  veins  10  in.  wide,  intersecting  granite.  In  N.  Hamp., 
ystals,  often  large,  are  abundant,  4  m.  S.  of  the  N.  village  meeting-house,  Westmoreland,  in  a  vein 
■  feldspar  and  quartz,  in  mica  slate,  along  with  molybdenite ;  fine  crystals  at  Piermont,  in  white 
nestone,  on  the  land  of  Mr.  Thomas  Cross.  In  Mass..  crystals  occasionally  G  in.  long,  at  Norwich 
r.  E.  part),  in  gray  quartz;  at  Bolton  abundant,  the  forms  seldom  interesting;  sparingly  at 
iiesterfield,  Chester,  Sturbridge,  Hinsdale,  and  Williamsburgh.  In  New  York,  large  crystals  of 
jatite  are  found  in  St.  Lawrence  Co.,  in  granular  limestone,  with  scapolite,  sphene,  etc. ;  one  crys- 
1  from  Robinson's  farm,  in  Hammond,  was  nearly  a  foot  in  length,  and  weighed  Is  lbs. ;  in  crys- 
Is  1  m.  S.  E.  of  Governeur  and  2  ra.  N. ;  in  Rossie,  with  sphene  and  pyroxene,  2  m.  N.  of  tho 
Jlage  of  Oxbow ;  also  on  the  bank  of  Vrooman  Lake,  Jefferson  Co..  in  white  limestone,  green 
risms  ^5  in.  long ;  Sanford  mine.  East  Moriah,  Essex  Co.,  in  magnetic  iron  ore,  which  is  often 
lickly  studded  with  six-sided  prisms ;  also  at  Long  Pond,  Essex  Co. ;  near  Edcnville,  Orange 
in  prisms  ^12  in.  long,  bright  asparagus-green,  in  white  limestone ;  in  the  same  region,  blue, 
rayish-green,  and  grayish-white  crystals ;  2  m.  S.  of  Amity,  emerald-  and  bluish-green  crystals ; 
.  Long  Pond,  Essex  Co.,  with  garnet  and  idocrase ;  at  Greenfield,  Saratoga  Co.,  St.  Anthony's 
ose,  and  Corlaor's  Hook,  less  interesting ;  fibrous  mammillated  (eupyrchroite)  at  Crown  Point, 
issex  Co.,  about  a  mile  south  of  Hammoudsville,  in  largo  quantities,  quarried  for  agricultural 
urposes.  In  New  Jersey,  on  the  Morris  Canal,  near  Suckasunny,  of  a  brown  color,  in  massive 
yrrhotite ;  with  the  magnetite  of  Bryam  mine ;  Mt.  Pleasant  mine  near  Mt.  Teabo,  in  a  low  hill 
ear  the  junction  of  Rockaway  R.  and  Burnt  Meadow  Cr.,  f  m.  from  the  canal,  in  masses  some- 
mes  6  in.  through ;  at  Hurdstown,  Sussex  Co.,  where  a  shaft  has  been  sunk  and  the  apatito 
lined ;  masses  brought  out  weigh  occasionally  200  lbs.,  and  some  cleavage  prisms  have  the  planes 
in.  wide.  In  Penn.,  at  Leiperville,  Delaware  Co. ;  in  Chester  Co..  at  New  Garden;  in  Bucks  Co., 
t  Southampton.  In  Maryland,  near  Baltimore.  In  Delaware,  at  Dixon's  quarry,  Wilmington,  of 
rich  blue  color. 

In  Canada,  in  North  Elmsley,  and  passing  into  South  Burgess,  in  an  extensive  bed  10  ft.  broad, 
ft.  of  which  are  pure  sea-green  apatite,  and  outside  of  this  mixed  with  limestone,  and  sometimes 
ccurring  in  prisms  a  foot  long  and  4  in.  through,  with  pyroxene  and  phlogopite— a  fluor-apaiite 
ontaining  only  0  5  chlorine  (Hunt) ;  similar  in  Ross ;  at  the  foot  of  Calumet  Falls,  in  blue  crystals ; 
Iso  near  Blaisdell's  mill  on  the  Gatineau ;  in  crystals  in  doleryte ;  at  St.  Roch,  on  the  Achigan, 
lear  rose-red,  amethystine,  and  colorless  crystals,  with  augite. 

ipatite  was  named  by  Werner  from  awardcj,  to  deceive,  older  mineralogists  havmg  referred  it  to 
quamarine,  chrysolite,  amethyst,  fluor,  schorl,  etc. 

For  recent  articles  on  cryst.,  Kokscharof,  Min.  Russl.,  ii.  39,  189,  iu.  86;  v.  Rath,  Pogg.,  cvuu 
t53;  Pfafif,  Pogg.,  cxi.  276;  Hessenberg,  Min.  Not.,  Nos.  ii.  andiv. 

Alt.— 492A.  OsTEOLiTE  is  massive  impure  altered  apatite,  as  stated  by  A.  H.  Church  (th. 
Jews,  xvi.  150,  1867),  after  analyses  of  specimens  from  various  localities.  The  ordmary  compact, 
ariety  looks  hke  lithogranhic  stone  of  white  to  gray  color.  It  also  occurs  earthy.  IL-l—^  ■ 
1=2-8— 3-1,  fr.  Hanau,  Bromeis ;  286,  fr.  Hanau,  Church;  lustre  feeble  or  wautuig.  ^^ceptmg 
mpurities,  it  has  the  composition  of  apatite,  although  most  analyses,  exceptmg  those  ol  thurcli, 
lave  not  detected  the  fluorine  or  chlorine.  r,  i    .  j     ru    \ 

Analyses:  1-3,  Bromeis,  Rutz,  and  Ewald  (Ann.  Ch.  Pharra.,  Ixxix.  1);  4,  Schroder  (ib.,  Ixixix. 
521,  ci.  283);  5,  Durrc  (Pogg.,  cv.  155): 

^         Oa        Si       Al      3Pe      Mg      JJa      K        0         It 
I.  Hanau         3688     49-41     4-50     0-93     1-85     0-47     062     0-76     1-81     22S  =  99-51  Bromeis. 
J.         ''  37.41     49-24     2-75     1'25     2-78     079     ()-46     0*81     234     3  45  =  lol-2b  RuljiL 

J.         «'  37-16     48-20     2-03       tr.      2-31      TSo     043     0-73     2-55     8  63  =  98-80  Ewald. 

t.  Redwitz?    4200     4816     497      —     1-56     0-75     002     O'Ol     2-21     ^  31  =101 02   &hroder. 

SchOnwald  34-64     44-76     8-89     6-14     0-50     0-79 2-97.  CUr.  =  98(>9  U  ^ 

No.  1  was  of  the  compact  part;  2,  of  the  earthy;  3,  of  the  mtermediate.    Kbproth  found  in 
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an  earthy  apatite  from  Siegeth,  Hungary  (Beitr.,  iv.  373),  2-5  p.  c.  of  fluoric  acid.  A  kind  fromt||# 
bed  in  the  Tertiary  formation  of  the  Fichtelgebirge,  white  and  earthy,  with  G.=:2-82,  gave  Schmidj  pj 
(B.  H.  Ztg.,  XX.  390)  76  p.  c.  Ca^  ^.  Church  found  the  white,  hard  osteolite  of  Eichen,  Hanau,  tlj**'^* 
afford  much  fluorine,  and  more  hme  than  would  saturate  the  phosphoric  and  carbonic  acidsq 
whence  he  deduces  from  his  analysis  Oa'  f  87-25,  Ca  C  5-70,  Ca  F  4-92,  H  2-3i^l00'21,  making 
it  true  apatite.  J 

Found  in  fissures  or  cavities  in  doleryte  or  related  rocks,  as  if  a  secondary  product;  also  in  bedsj 
among  stratified  rocks.  i 

Occurs  at  Ostheim,  near  Hanau  (G.=:2'89 — 3*08),  and  near  Schonwald  in  Bohemia  (G.  =  2*828jii 
in  doleryte;  at  Redwitz?  in  the  Fichtelgebirge  (G-.  =  2*89,  2*82).  It  is  named  from  oariov,  bonef, 
and  A.0OJ,  bones  consisting  largely  of  the  same  phosphate.  !| 


492B.  Phosphatic  Nodules.  Oopeolites.  Phosphatic  nodules  occur  in  many  fossiliferous  rockstj 
which  are  probably  in  all  cases  of  organic  origin.  They  sometimes  present  a  spiral  or  othenj 
interior  structure,  derived  from  the  animal  organization  that  afforded  them,  and  in  such  cases 
their  coprolitic  origin  is  unquestionable.  In  other  cases  there  is  no  structure  to  aid  in  decidinjn 
whether  they  are  true  coprolites  or  not.     The  following  are  analyses  of  some  coprolites : 


■t;i'! 


]0 


3.             2.               3.  4.  5.  6. 

Burdie-  Fife-  Burdie-  Burdie-  Kosch-  Oberlau- 

house.  shire.  house,  house.  titz.  genau. 

Phosphate  of  lime                    958  63*60  85-08  83-31  50-89  15*25 

Carbonate  of  lime                    61*00  24*25  10-78  15*11  32-22  4*57 

Carbonate  of  magnesia           13-57  2-89  2*75 

Sesquioxyd  of  iron                    6*40            tr.  

Alumina                                    

Silica                                        )  ..,„             ir.  0*34  0-29 

Organic  material                     J     ^  3*38  3-95  1-47  7*38  74*03     ' 

Water                                         5*33  3*33  

Lime  of  organic  part                — —  1*44 

Chlorid  of  sodium                    1*96 


lavs 

lirSof 
igaiast 

jftOtO) 

Itwlit 


10001         97-45       100-16       100-18         99*03       100*00 

Nos.  1  and  2,  by  Gregory  and  Walker ;  3  and  4,  by  Oonnell ;  5,  by  Quadrat ;  6,  Rochleder. 

See  other  analyses  by  R.  Hoffmann,  J.  pr.  Ch.,  xc.  469. 

Phosphatic  nodules,  from  the  Lower  Silurian  rocks  of  Canada,  contain  sometimes  fragments  of 
shells  of  Lingula  and  Orbicula,  which  shells,  unlike  most  others,  consist  largely  of  phosphates.  3 
They  are  foufid  in  the  Chazy  formation  at  Allumette  Id.  (G.=2*875),  Hawkesbury,  R.  Ouelle< 
(G.=315),  and  elsewhere.     They  have  afforded  T.  S.  Hunt  (Logan's  Rep.  Can.,  1851-52,  1863,^ 
and  Am.  J.  Sci.,  II.  xvli.  235,  1854)  the  following  results: 

Phosphate  lime 

Carb.  lime,  with  some  fluorid 

Carb.  magnesia 

Sesquiox.  iron  and  little  3^1 

Magnesia 

InsoL 

Volatile 


iS! 


6.= 


} 


Allumette  I. 

Hawkesbury. 

R.  Ouelle. 

36*38 

44*70 

40*34 

5-00 

6-60 

5-14 

4*76 

9*70 

[7-02J 

8*60 

12-62 

49*90 

27*90 

25-44 

1*70 

5-00 

2*13 

100*00  97*56  95-37 


They  are  blackish  externally,  and  yeUowish-brown  to  blackish-brown  or  bluish-brown  within. 
A  phosphatic  nodule,  in  brown  coal  beds  near  Roth,  afforded  Hassencamp  (Jahrb.  Min.  1856, 
422)  Phosph.  lime  45-57,  ph.  magn.  2-04,  ph.  iron  27*71,  magnesia  1-34,  lime  4-20,  alumina  0*63, 
organic  acid  3-33,  water  7-50,  0  and  loss  7-68  =  100.  H.=2-6;  G.  =  2-313.  Color  externally 
pitch-black ;  within,  honey-yellow. 

492C.  Staffelite  of  Stein  (Jahrb.  Min.  1866,  716)  occurs  incrusting  the  phosphorite  of  Stafifel,  in 
DOtryoidal,  reniform,  or  stalactitic  masses,  fibrous  and  radiating.  H.=4.  0.==  3-1 284.  Coloi 
leek  to  dark  green,  greenish-yellow.  Analysis  afforded  Forster  (L  c.)  1P  39*05,  C  3-19,  ^1  0-026, 
Pe  0*037,  Oa  54*67,  F  3*05,  H  1-40=101*423.  Stein  regards  it  as  a  result  of  the  action  of  carboi> 
Bted  waters  on  phosphorite. 
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492D.  Guano.  Guano  is  bone-phosphate  of  lime,  or  osteolito,  mixed  with  the  hydrous  phos. 
,te,  brushite,  and  generally  witli  some  carbonate  of  lime,  and  often  a  little  magnesia,  alumina, 

n,  silica,  gypsum,  and  other  impurities.  It  often  contains  9  or  10  p.  c.  of  water.  It  is  often 
,nular  or  oolitic;  also  compact  through  consoUdation  produced  by  infiltrating  waters,  in  which 

se  it  is  frequently  lamellar  in  structure,  and  also  occasionally  stalagraitic  and  f^talactitic.  Its 
*)lors  are  usually  grayish-white,  yellowish  and  dark  brown,  and  sometimes  reddish,  and  the  lustre 
fa  surface  of  fracture  earthy  to  resinous.  Shepard's  P?/roc/a.si^e  (Am.  J.  Sci.,  II.  xxii.  97)  is 
othiug  but  the  hard  guano  from  Monk's  Island,  Caribbean  sea.  the  mass  of  which  he  named  Fyro- 
mniie,  under  the  wrong  idea  of  its  having  undergone  the  action  of  heat ;  and  Phipson's  Somhi-e- 
ite  (J.  Ch.  Soc,  XV.  277,  1862)  is  the  same  thing  from  Sombrero,  as  shown  by  A.  A.  Juiien  (Am. 
:.  Sci.,  II.  xxxvi.  423).  The  waters  which  have  filtrated  through  the  guano  at  Sombrero  have 
lltered  the  coral  rock  adjoining,  turning  it  more  or  less  completely  into  phosphate  of  lime  of  a 
reUowish  or  brownish  color ;  and  phosphatic  stalagmites  and  stalactites  resinous  in  fracture  are 
iommon. 

Shepard's  massive  Glaubapatite,  yellowish-brown  to  chocolate-brown  in  color,  and  in  fibrous  sta- 
actites,  from  Monk's  Island  (1.  c),  is  also  in  all  probability  merely  the  guano  rock  above  described, 
le  says  the  mineral  contains  151  p.  c.  of  sulphate  of  soda,  with  74*0  of  phosphate  of  lime,  an^ 
.0-3  of  water;  but  such  a  compound  is  hardly  a  possibiUty,  and  the  fact  of  its  existence  needa 
jonfirmation.  The  name,  from  giauber  and  apatite,  alludes  to  the  composition.  The  mineral 
ncludes  also  "tabular  crystals,"  which  may  possibly  be  hrusMte,  although  the  composition  ia 
,,igainst  it. 

492E.  Epiphosphorite  Breith.  (B.  H.  Ztg.,  xxv.  194).  Occurs  reniform,  of  scaly-granular  strue* 
Iture,  inclining  to  fibrous,  vitreous  lustre,  leek- to  celandine-green  color,  with  II.=4*5  — 5,  G.  =  3-125. 
|According  to  Richter  it  fuses  with  much  difficulty,  and  affords  indications  of  phosphoric  acid,  Hme, 
iprotoxyd  of  iron,  alumina,  and  a  very  Uttle  silica ;  not  tested  for  fluorine  or  chlorine,  because  of 
jtoo  Httle  material.     Occurs  with  garnets  and  graphite  in  a  crystalline  rock,  but  locaUty  unknown. 

492P.  Talc- APATITE  Hermann  (J.  pr.  Ch.,  xxxi.  101).  An  apatite  from  chlorite  slate  in  the 
iSchischimskian  mountains,  near  Slatoust,  containing  a  large  percentage  of  magnesia  in  place  of  part 
[of  the  lime,  and  low  in  specific  gravity.  It  occurs  in  6-sided  prisms,  grouped  or  single;  H.  =  5; 
|G.  =  2'7  — 2*75  ;  lustre  dull  to  earthy ;  color  milk-white,  yellowish  externally ;  feebly  translucent 
Composition,  according  to  Hermann  (1.  c),  excluding  9-50  of  insoluble  material  as  impurities  : 
43-n,  Ca  41;44,  Mg  8-55,  ^q  I'lO,  CI  0*92,  S  2*32,  fluorine  undetermined;  whence  the  formula 
3  Oa^  ^  4-  Mg^  P,  with  chlorid  and  fluorid.  Berzelius  suggests  that  the  magnesia  may  have  come 
from  the  gangue.  According  to  Volger  it  is  an  altered  impure  apatite.  JSome  magnesia  is  present 
in  many  apatites  (Bischof.). 

492 G.  Hydroapatite  Dawowr  (Ann.  d.  M.,  Y.  x.  65).  In  mammillary  concretions,  looking  a 
little  like  chalcedony.  H.=:5-5,  G.  =  3-10.  Color  milk-white.  Subtransparent.  Composition 
that  of  a  hydrous  apatite ;  3  Ca^  ^  +  Ca  F  +  H.     Analysis  by  Damour  (1.  c.) : 

P  40-00         Ca  47-31         F  336         Ca  3-60        fl  5-30. 

Heated  in  a  tube  it  decrepitates  and  gives  out  ammoniacal  water. 

Found  near  St.  Girons  in  the  Pyrenees,  in  the  fissures  of  a  brownish,  ferruginous,  argillaceou3 
schist,  a  rock  which  not  far  distant  affords  wavellite. 

493.  PYROMORPHITE.  Gron  Blyspat,  Minera  plumbi  viridis  pt.,  Wall,  Min.,  296,  1748. 
Mme  de  Plom.b  verte  Fr.  Trl.  Wall.,  i.  536,  1853.  Griinbleierz,  Braunbleierz,  Schiiltze,  Dresden 
Mag.,  ii.  70,  1761,  ii.  467,  1765  (with  obs.  on  identity).  Grun  Bleyerz,  PnospnoRSAUREUALTia 
(fr.  Zschopau),  Klapr.,  Crell's  Ann.,  i.  394,  1784.  Green  Lead  Ore,  Brown  Lead  Ore;  Phos- 
phate  of  Lead.  Phosphorsaures  Blei,  Phosphorblei,  Buntbleierz,  Gertn.  Plomb  phosphate  Fr. 
Polychrom,  Pyromorphit,  ffausm.,  Handb.,  1089,  1090,  1813.  Traubenblei  id.,  ib.,  1093. 
Polysphjerit  Breith.,  Char.,  54,  1832.  Nussierite  Danhauser,  Barruel,  Ann.  Ch.  Phys.,  Ixii.  217, 
1836.  Miesit  Breith.,  Handb.,  285,  1841.  Cherokuio  Shep.,  Rep.  Canton  Mine,  1856,  Min., 
407,  1857,  Am.  J.  Sci.,  XL  xxiv.  38,  1857. 

Hexagonal.  0  A  1=139°  38' ;  a=0-7362.  Observed  planes  :  0,  /,  z-2, 
1,  2,  4,  2-2. 

0  A  4=106°  23' 
(9  A  2=120  28 


0  A  2-2=124°  ir 
/A^-2=150 


1  A  1,  pyr.,=142°  12' 
/A  2-2=135  10 


536 


OXYGEN   COMPOUNDS. 


Cleavage  :  /  and  1  in  traces.  /  commonly  striated  horizontally.  Oftes 
globular,  reniform,  and  botryoidal  or  verruciform,  with  usually  a  subco 
lumnar  structure  ;  also  fibrous,  and  granular. 

IT.  =  3*5— 4.  G-.  =  6'5— T'l,  mostly  when  without  lime;  5— 6*5,  whei! 
containing  lime.  Lustre  resinous.  Color  green,  yellov/,  and  brown,  ofj 
different  shades ;  sometimes  wax-yellow  and  fine  orange-yellow ;  alsc 
grayish-white  to  milk-white.  Streak  white,  sometimes  yellowish.  Subj 
transparent — subtranslucent.     Fracture  subconchoidal,  uneven.     Brittle. 

Var. — 1.  Ordinary,  (a)  In  crystals.  J.  Schabus  found  the  angles  1  A  1,  in  green  crystals  frotir 
Zschopau,  =  142°  26'  and  80°  11';  and  in  brown  from  Bleistadt,  142°  14'  and  8()°  40'  (Fogg.,  oi 
oOO).  (&)  In  acicular  and  moss-like  aggregations,  (c)  Concretionary  groups  or  masses  of  crystals,?, 
having  the  surface  angular,     {d)  Fibrous,     (e)  Granular  massive.     (/)  Earthy ;  incrusting.  i 

2.  PolyspJioirite.  Containing  lime ;  color  brown  of  different  shades,  yellowish-gray,  pale  yellow.i 
to  nearly  white  ;  streak  white  ;  G.  =  5-89  — 6-44.  Rarely  in  separate  crystals  ;  usually  in  groups,^ 
globular,  mammillary,  verruciform.  Miesiie,  from  Mies  in  Bohemia,  is  a  brown  variety.  Nussierik!* 
is  similar  and  impure,  from  Nussiere,  near  Beaujeu,  France ;  color  j'ellow,  greenish,  or  grayish ; 
G.  =  5  0415.  Clterolcine  is  milk-white  or  pinkish-white  in  color,  and  occurs  in  slightly  acuminated] 
prisms,  and  also  botryoidal  and  massive;  G.  =  4'8(?);  from  the  Canton  mine,  Cherokee  Co., 
Georgia.  3.  Ghrumiferous;  color  brilliant  red  and  orange.  4.  Arseniferous ;  color  green  to: 
white;  G.  =  5'5  — 6*6.     5.  Fseudomorphous ;  (a)  after  galenite ;  ^&)  cerussite. 

Both  the  green  and  brown  colors  occur  among  the  pure  phosphates  of  lead,  as  well  as  those 
containing  lime. 

Comp.— 3  i»b'^-fFb  CI,  or  (•,%  tb  +  -,^,Pb  01)^°:?^  with  lime  often  replacing  part  of  the  lead, 
fluorid  of  calcium  part  of  the  chlorid  of  lead,  and  arsenic  acid  sometimes  part  of  the  phosj^horic, 
acid,  =  Fhosphoric  acid  15"7,  oxyd  of  lead  74-1,  chlorine  2'6,  lead  "'G—Fhosphate  of  lead  SO'8, 


pyr,,etc. 


jMf^ 


1-3, 


chlorid  of  lead  10-2=:  100.  Analyses 
Lerch  (Ann.  Ch.  Fharm.,  xlv.  328);  6, 
Min.  RussL,  iii.  42) ;  9,  Wohler  (Fogg. 
Wohler  (1.  c);  14,  Struve  (1.  c);   15,  16,  Seidel  (Jahrb.  Min.  1864,  222) 


Kersten  (Schw.  J.,  ixi.  1,  ^ogg,  xxvi.  489);  4,  5, 
7,  Sandberger  (J.  pr.  Ch.,  xlvii.  462) ;  8,  Struve  (Koksch. 
iv.  161);   10.  11,  Kersten  (1.  c);  12.  G.  Barruel  (1.  c.) ;  13, 


1.   With  little  or  no  phosphate  of  lime  (Ca^ 
-^h'f'    FbCl    CaF    Ca^F 


1.  Mies,       brown  cryst. 

2.  Bleistadt,  " 

3.  Poullaouen,  cryst. 

4.  Bleistadt,  brown  cryst. 

5.  "  " 

6.  Ems,  yellow  cryst. 

7.  Krausberg,  green 

8.  Beresovsk,  ywh.-gn. 

9.  Leadhills,  orange-red 


89-27 
89-17 
89-91 
87-38 
88-42 
89-07 
89-16 
8918 
90-09 


y-66 

9-92 
10-09 
10-23 

9-57 
11-33 
10-47 

9-94 

9-91 


0-22 
0-14 

007 
0-20 


0-85  =  100  Kersten. 
0-77  =  100  Kersten. 
=100  Kersten. 


G.  =  6-983. 
G.  =  7-009. 
G.  =  7-650. 


G.  =  6-843. 


0-86,  Fe^'P  0-77  =  99-31  Lerch. 

1-58,  Fe'i^  0-50=100-27  Lerch. 

=  100-40  Sandberger. 

=99-63  Sandberger. 

,  Pe,  €r  0  59,  Y  ir.=d9-1l  Struve.  G.  =  6' 

=100  Wohler. 
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10.  Freiberg,  brown 

11.  Mies,  " 

12.  Nussierite 


2.   With  much  phosphate  of  lime  {Polysphcerite). 

77-02  10-84  1-09  11-05  =  100  Kersten.  G.  =  6-092. 
81-65  10-64  0-25  7-46  =  100  Kersten.  G.  =  6-444. 
56-40       7-65     22-20,  Si  7-20,  As,  Fe  6-50=99-95  BarrueL 


3.   Containing  arsenic  acid. 


13.  Zschopau,  white  [15"17] 

14.  Altai,  yellow  12-90 

15.  Badenweiler,  wax-yellow  16-11 

16.  "  dark  orange  15-88 


As      tb  FbCl 

2-30  72-44  10-09  =  100  Wohler. 

2-61  73-40  10-13  =  99-04  Struve.     G.  =  5-537. 

0-66  77-46 ,  Ca  240,  CI  2-64=99-27  SeideL 

0-69  77-45 ,  Ca  2-45,  CI  undet.  Seidel. 


Hunt  found  the  cherokine  (a  specimen  received  from  Shepard)  to  consist  of  lead  and  phx}sphori(. 
acid,  -with  less  than  1  p.  c.  of  other  material  (Am.  J.  Sci.,  II.  xxiv.  275). 

Specimens  of  pyromorphite  from  Iluclgoet  are  often  mixed  witli  plumbogummite,  and  oontaig 
alumina  up  to  16  p.  c.  (Damonr,  Ann.  d.  M.,  III.  xvii.  191,  1840). 
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Pyr.,  etc.— In  the  closed  tube  gives  a  white  sublimate  (chlorid  of  lead).  B.B.  in  the  forcepa 
ses  easily  (F.  =  l-5),  coloring  the  flame  bluish-greeu ;  on  charcoal  fuses  without  reduction  to  a 
lobule,  which  on  cooling  assumes  a  crystalline  polyhedral  form,  while  the  coal  is  coated  white 
•om  chlorid,  and,  nearer  the  assay,  yellow  from  oxyd  of  lead.     With  soda  on  charcoal  yields 

fetalhc  lead ;  some  varieties  contain  arsenic,  and  give  the  odor  of  garlic  in  R.F.  on  charcoal 
'ith  salt  of  phosphorus,  previously  saturated  with  oxyd  of  copper,  gives  an  azure-blue  color  ta 
ae  flame  when  treated  in  O.F.  (chlorine).     Soluble  in  nitri6  acid. 
Obs.— Pyromorphite  occurs  principally  in  veins,  and  accompanies  other  ores  of  lead. 
Occurs  at  Poullaouen  and  Huelgoet  in  Brittany:  at  Zschopau  and  other  places  in  Saxony;  at 
*rzibram,  Mies,  and  Bleistadt,  in  Bohemia;  at  Sonnenwirbel  near  Freiberg;  Clausthal  in  the 
larz;  in  fine  crystals  at  Nassau;  Beresof  in  Siberia;  Cornwall  (green  and  brown),  Devon  (gray), 
Derbyshire  (green  and  yellow),  Cumberland  (golden-yellow),    in  England;    Leadhills  (red  and 
sraistro  irauge  formerly),  in  Scotland;  Wicklow  (clove-brown  and  yellowish-green)  and  elsewhere,  Ire- 
laud. 

Pyromorphite  has  been  found  in  good  specimens  at  the  Perkioraen  lead  mine  near  Philadelphia, 
md  very  fine  at  Plienixville ;  also  in  Maine,  at  Lubec  and  Lenox ;  iu  New  York,  a  mile  south  of 
sing  Sing;  sparingly  at  Southampton,  Massachusetts,  and  Bristol,  Conn. ;  in  good  crystallizations 
'Sf^up  )f  bright  green  and  gray  colors,  in  Davidson  Co.,  N.  C. 

Named  from  rrvp,  fire^  i^^fpipvi,  form,  alluding  to  the  crystalline  form  the  globule  assumes  on  cooi- 
ng.    This  species  passes  into  the  following. 

Alt. — Occurs  altered  to  galenite  (Pb  S),  cerusite  (i*b  C),  calamine   (Zn^Si  +  tl),  calcite,  and 
imonite ;  to  galenite,  probably  through  the  action  of  sulphuretted  hydrogen. 


1.  SdI 
iiitl 


m^ 


wiiiiate 
tee  Co, 


494.  MIMETITE.  ^Minera  plumbi  Viridis  pt..  Plumbum  arsenico  mineralisatum,  Wall.,  Min., 
296,  1748.  Plomb  vert  arsenical  (fr.  Andalusia)  Proust.,  J.  de  Phys.,  xxx.  394,  1787.  Idem 
■"'''1  (fr.  Roziers,  with  anal.)  Fourcroy,  Mem.  Ac.  Sci.  Paris,  1789.  Arsenikalisches  Bleycrz  Lenz, 
.  :  Min.,  ii.  224,  1794.  Griinbleierz  pt,  Buntbleierz  pt.,  Flockenerz,  Traubenblei  pt,  Arsensaurea 
Blei.  Germ.  Arsenate  of  Lead,  Green  Lead  Ore  pt.  Plomb  arseniate  Fr.  Pyromorphite  pt 
Mohs.  Mimetese  Beud.,  Tr.,  ii.  594,  1832;  Mimetene  Shep.,  Min.,  18.''5;  Mimetesit  Breith., 
Handb.,  289,  1841 ;  Mimetit  ffaid.,  Handb.,  1845,  Ghcker,  Syn.,  1847.  Hedyphane  Breith., 
Schw.  J.,  iii.  11,  1830.     Kampylit  Breith.,  Handb.,  ii.  291,  1841. 
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Hexagonal.  6>  A  1=139°  58' ;  a^O'7276.  Observed 
planes  as  in  pyromorphite.  0  A  2  =  120""  46',  0  A  2-2 
=  12-1°  30',  1  A  1,  pyr.,=142°  29',  bas.,=80°  4'  (mean 
of  measurements  by  Scliabus).    Cleavage:  1,  imperfect. 

II.  =  3-5.  G.  =  7-0  — 7-25,  mimetite;  5-4-5-5, 
hedyphane.  Lustre  resinous.  Color  pale  yellow, 
passing  into  brown ;  orange-yellow  ;  white  or  color- 
less. "^Streak  white  or  nearly  so.  Subtransparent — 
translucent. 

Var. —  1.   Ordinary,   (a)  In  crystals.    Schabus  found  1  A  1  in  crystals 
from  Johanngeorgenstadt  142"^  37',  79"  44',  142°  32',  79°  66',  142^  29',  80°  4',  142°  13',  80°  43  ; 
from  England,  142^  45',  79°  24  ;  from  Phenixville,  Pa.,  142°  18',  80°  30'  (Fogg.,  c.  297).   {b)  Cap- 
illary or  filamentous,  especially  marked  in  a  variety  from  St.  Prix-sous-Beuvray,  France ;  somewhat 
like  asbestus,  and  straw-yellow  in  color,     (c)  Concretionary. 

2.  Calciferous.  Hedrjphane,  which  belongs  here,  is  colorless  and  translucent,  in  crystals  and 
massive;  lustre  between  adamantine  and  greasy;  lI.=:3-5— 4;  G.=:5-4— 5-5,  Kersten ;  from 
Longban  in  Wermland,  Sweden. 

:i  Containing  much  phosphoric  acid.  Campylite,  from  Drygill  in  Cumberland,  has  G.  =  7-218,  and 
is  in  barrel-shaped  crystals  (whence  the  name,  from  xaunvX-Ji,  curved),  yellowish  to  brown  and 
brownish-red.  ...  -  ,     j 

Comp.-3l>b='ls  +  PbCl,  or  (  a,  f»b+-/o- PbCl)'°P='= Arsenate  of  lead  90-66,  chlorid  of  lead 
9-34 ;  but  with  phosphoric  usually  replacing  part  of  the  arsenic  acid,  and  sometimes,  also,  lime 
part  of  the  oxyd  of  lead.  Analyses :  1.  Bergemanu  (Pogg.,  Ixxx.  4()  1 ) ;  2.  J.  L.  Smith  (Am.  J.  bci., 
II.  XX.  248);  3,  Wohler  (Pogg.,  iv.  167);  4,  5,  Dufrenoy  (Tr.,  iii.  46) ;  6,  Rammelsberg  (Fogg, 
m.  31t5);  7,  Struve  (Verb.  Min.  Ges.  St  Petersb.,  1857);  8,  Kersten  (Schw.  J.,  Ixii.  I) : 
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PWls    ■ph^'P     Ca^ls      Oa^^      PbCl 


1.  Zacatecas,  yellow,  cr. 

2.  Phenixville,  ywh. 

3.  Johanngeorgenstadt,     *' 

4.  Horhausen 

5.  Cornwall 

6.  Cumberland,  Campylite 
1.  Siberia  a.  =  6-653 
8.  Longban,  Eedyphane 


90-07 

89-52 

0-84 

82-74 

7-50 

86-70 

2-15 

84-55 

4-50 

71-70 

19-00 

76-73 

13-94 

60-10 

1-2-98        15-51 


9-92=:99-99  Bergemann 

9-38=99-73  Smith. 

9  60=99-84  Wohler. 
10-40=98-25  Dufrenoy. 

9-05  =  98-10  Dufrenoy. 

9-45  =  100-15  Ramm. 

9-33  =  100  Struve. 
10-29=98-88  Kersten. 


Michaelson  found  for  the  Longban  hedyphane  P  3-19,  ^s  28-51,  fh  57-45,  6a  10-50,  CI  3-06-  i 
2-93,  corresponding  to  Pb  CI  11-70  (J.  pr.  Ch.,  xc.  108).  Ratio  of  lP  to  'As  in  campylite,  anal.  6j| 
1  :  3^  (0-50  Ca  above  removed) ;  iu  anal.  7,  1  :  5 ;  in  hedyphane  1:2;  and  of  Oa  to  Ph  in  thai 
last  4  :  3. 

Domeyko  obtained  for  an  impure,  earthy,  yellow  mimetite,  from  Mina  Grande,  near  Arqueros 
in  Chili  (Ann.  d.  M.,  IV.  xiv.  145),  Is  11-55,  1^  5-13,  V  1-86,  Pb  58-31,  Ca  7-96,  Cu  0-i)2,  Pb  Q 
9-05,  Al,  3Pe  1-1,  clay  2,  H  112  =  99-00,     Domeyko  does  not  cite  this  analysis  in  the  last  edition  i 
of  his  mineralogy  (1860).     It  is  associated  with  a  vanadate  of  lead  and  copper. 

Pyr.,  etc. — In  the  closed  tube  like  pyromorphite.  B.B.  fuses  at  1,  and  on  charcoal  gives  in  i 
R.P.  an  arsenical  odor,  and  is  easily  reduced  to  metallic  lead,  coating  the  coal  at  first  with  chlorid  ( 
of  lead,  and  later  with  arsenous  acid  and  oxyd  of  lead.  Gives  the  chlorine  reaction  as  under  i 
pyromorphite.     Soluble  in  nitric  acid. 

Obs. — Occurs  at  Wheal  Unity,  near  Redruth  in  Cornwall,  and  at  several  other  of  the  Cornish  l 
mines ;  also  at  Beeralston  in  Devonshire  ;  Roughten  Gill,  Drygill,  etc.,  in  Cumberland  •  formerly  j 
at  Leadhills  and  Wanloch  Head  in  Scotland.  At  St.  Prix  in  the  Department  of  the  Saone,  it.  i 
France,  in  capillary  crystals ;  at  Johanngeorgenstadt,  in  fine  yeUow  crystals ;  at  Nertschiusk ':. 
Siberia,  in  reniform  masses,  brownish-red ;  also  at  Zinnwald,  and  Badenweiler.  The  crystals  froiE 
Preobragansk  Bergwerk,  Siberia,  were  black  externally,  having  a  coating  of  pyrolusite,  but  yellow  \ 
within.     At  the  Brookdale  mine,  PhenixviUe,  Pa.,  crystals  of  pyromorphite  capped  with  mimetite, 

Named  from  //(/^rjrr,?,  imitator,  it  closely  resembling  pyromorphite.  Beudant's  word  mimetes'e  13 
inadmissible,  because  wrongly  formed.  Shepard's  modification  of  it,  mimeiene,  he  has  rejected  for 
mim.etiie  in  his  last  edition.  Mimetite  is  the  correct  form  in  view  of  the  derivation.  Mohs  united 
this  species  with  pyromorphite. 

Artif. — Porraed  by  fusing  together  arsenate  and  chlorid  of  lead,  and  dissolving  out  afterwarJ 
the  excess  of  chlorid  (Lechartier,  C.  R.,  Ixv.  172). 

495.  WAGNERITE.    Wagnerit,  Phosphorsaurer  Talk,  Fuchs,  Schw.  J.,  xxxiii.  269,  1821.  . 
Magnesie  phosphatee  Fr.    Pleuroklas  Breith.,  Char.,  50,  193,  1823. 


0 

i 

i-i 

f-3 

l-i 

1-2 

1 

1-^ 

I'i 

|-i 

i-i 

,_ 

i-2 

^•-1 

/ 

-2 

2-i 

-1 

Monoclinic.       0=71°   53^,   /A  7=95°' 
25;  0  A  14=144°  25',  B.&M.',  a:h:c= 
0-78654  :  1  :  1-045. 


0  A  i-l=160 
6^  A  1-^=135 

0  A{-i=108 

14  A  14,  top,: 

i-i  A  14=116 

1  A  1,  front,: 


Observed  Planes. 


-1  A  -1, 
1-2  A  1-2, 

1-^  A  1-^, 
-1-^  A  -1-^," 
i-2  A  i-2,    " 
i-^  A  i-^,  side. 


u 


°19' 

18 

7 

rl08  50 

35 

=  112  6 
=127  32 

=  142  48 

=  138  54 

=106  4 

=  119  0 

=  131  4 
=  122  25 


Most  of  the  prismatic  planes  deeply  striated.     Cleavage  :  /,  and  the  ox  tnir 
diagonal,  imperfect ;   0  in  traces. 
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I    H.  =  5  — 5-5.       G.  =  3*068,    transparent  crystal;    2'9S5,    untransparont, 

Rammelsberg.     Lustre  vitreous.     Streak  white.     Color  yellow,  of  clitter- 

}nt  shades ;  often  grayish.     Translucent.  Fracture  uneven  and  splintery 
icross  the  prism. 

Comp.— Mg4^+MgF,  or  (|  %+iMgF)^  1^= Phosphoric  acid  43-8,  magDcsia  37-1,  fluorine 
11-7,  magnesium  7'-i:=100.  Analyses  :  1,  Fuchs  (1.  c,  revised  by  Rammelsberg) :  2-4,  Rammeis- 
xxg  (Pogg.,  Ixiv.  251,  405,  Min.  Ch.,  349)  : 


ilSiJi-i 


^ 

Mg 

Fe 

Ca 

F 

1. 

41-73 

46-G6 

4-50 

6-17, 

Mn  0-45  =  99-51  Fuchs. 

2. 

40-61 

46-27 

4-59 

2-38 

9-36: 

=  103-21  Raram. 

3. 

41-89 

42-04 

2-72 

1-65 

und., 

Xl  055  Ramm. 

4. 

40-23 

38-49 

3-31 

4-40 

und., 

"    0-96  Ramm. 

Pyr.,  etc. — B.B.  in  the  forceps  fuses  at  4  to  a  greeuish-gray  glass  ;  moistened 'with  sulphuric 
lacid  colors  the  flame  bluish-green.  With  borax  reacts  for  iron.  On  fusion  with  soda  eflervesces, 
jbut  is  not  completely  dissolved ;  gives  a  faint  manganese  reaction.  Fused  with  salt  of  phosphorus 
in  an  open  glass  tube  reacts  for  fluorine.  Soluble  in  nitric  and  muriatic  acids.  With  sulphuric 
acid  evolves  fumes  of  fluohydric  acid. 

Obs. — This  rare  species  occurs  in  the  valley  of  HoUgraben,  near  "Werfen,  in  Salzburg,  Austria, 
in  irregular  veins  of  quartz,  traversing  clay  slate. 

Named  after  the  Oberbergrath  Wagner. 

Alt. — In  a  specimen  of  apparently  altered  wagnerite,  Rammelsberg  found  Si  93*81,  ^  1-87,  Mg 
1-49,  Ca  2-58,  Al,  Pe  1-41. 

496.  MONAZITE.  Monazit  Breiih.,  Schw.  J.,  Iv.  301,  1829.  Monacite  had  orthogr.  Mcngite 
Brooke,  Phil.  Mag.,  II.  x.  139,  1831.  Edwardsite  Shep.,  Am.  J.  Sci.,  xxxii.  162,  1837.  Eremite 
Shep.,  ib.,  341,  1837.  Monazitoid  Herm.,  J.  pr.  Ch.,  xl.  21,  1847.  Urdil'.  Forbes  tfc  Dalill,  Nyt. 
Mag.  f.  Nat.,  xiii.  1855. 

Monoclinic.  ^=76°  14',  I^  7=93°  10^  6>  A  14=138°  8';  a\h\c= 
0*94715  :  1  :  1*0265.  Observed  planes :  0^  rare ;  vertical,  i-i^  i-i,  I,  i-2, 
^-^  ;  clinodomes,  14,  24 ;  hemidomes,  14,  -14 ;  hemioctahedral,  1,  -1,  -J, 
1-2,  2-2,  3-3,  -2-1 
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Norwich,  Ct. 

(9  A  14=130°  6' 
6>  A -14=143  6 
O  Ai-i=103  46 
6>  A -1=133  39 
6>  A  1=121  6 


Waterto-wn,  Ct. 

6)  A -2-2  =  121°  18' 
6>  A  24=119  10 

0  Ai-l=90 

1  A  1,  front,  =  106  36 
-1  A  -1,    "     =119  22 


Watertown,  Ct. 


-2-^  A -2-^,  front, =81°  4 
24  a -14=140  40 
^-^  A  14=126  8 
2*4  A  14=100  13 
24  A  24=98  6 
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1-/ A -H  top, =93°  12' 

1-?  A  1=143  18 

i-2  A  i-^^  front, =55  42 

^--^  A  7=136  40 

^--^  A -1  =  131  53 


OXYGEN   COMPOUNDS. 
W  A  1  =  118°  13' 

^•-^  A -2-2=120  10 
-2-^  A  24=152  56 
-1  A  7=146  17 


1  A  7=138°  58' 

i-l  \  24=150  50 
*4  A  1-1=131  52 
^-^A'^^=152  9 


Crystals  usually  flattened  parallel  to  i-i.     Cleavage :    0  very  perfect,  an(3< 
brilliant.     Twins  :  composition-face  0. 

IL=5-5-5.  G.=4-9-5'26;  5-203,  K  C.,  Gentli;  5-11,  Ural,  Koks-;l 
cliarof;  5*19— 5*26,  urdite,  Forbes.  Lustre  inclining  to  resinous.  Color 
brownish-liyacinth-red,  clove-brown,  or  yellowish-brown.  Subtransparent 
— subtranslucent.     Rather  brittle. 

Oomp. — (Ce,  La,  i)i,  Thi)^  P.  The  later  analysis  of  Hermann  (1864)  gives  the  0.  ratio  for  CJe 
La,  i)i  to  Th  to  P=9  :  6  :  25.  Analyses :  1,  Kersten  (Pogg.,  xlvii.  385) ;  2,  Hermann  (J.  pr.  Ch 
xxsiii.  90);  3,  id.  (ib.,  xciii.  112);  4,  Damour  ^Ann.  Ch.  Phys.,  III.  11.  445): 


1.  Slatoust 

2. 

B.         " 

4.  R.  Chico 


28-50 
28-05 

28-15 
28-6 


Th 

It-OS 

tr. 


Sn 

2-10 
1-75 


Ce 

26-00 
37-36 
35-85a 
45-7 


La 

23-40 
27-41 
32-42 
24-1 


Mn 

1-86 

tr. 

1-55 


Includes  also  DiO. 


6a 

1-68,  K  and  Ti  i!r.=l0l-49  Kersten. 

1-46,  Mg  0-80,  Fe  i;r.=99-59  Hermana 

,  H  1-50=99-47  Hermann. 

,  insol.  1-6 =100  Damour. 


Tin 


Thoria  was  detected  in  monazite  both  by  Berzelius  and  "Wohler,  though  not  by  Hermann, 
was  detected,  with  the  blowpipe,  by  Rose  in  the  American  monazite. 

Shepard..found  in  his  edwardsite  (1.  c.)  7-77  p.  c.  zirconia,  4-44  Si,  3-33  Si,  with  56*53  Oe,  La, 
and  26-06  P ;  but  rejects  his  results  in  the  last  edition  of  his  Mineralogy,  referring  both  edwardsite 
and  eremite  to  monazite. 

Var. — The  crystal  affording  the  author  the  above  angles  (f.  447)  was  a  fine  one  with  polished 
faces,  well  calculated  for  accurate  measurements.*  Hermann  gives  the  angle  /A  /=92°  30' ;  Breit- 
haupt,  94°  35'. 

Descloizeaux  obtained  for  crystals  from  the  auriferous  sands  of  R.  Chico,  in  Antioquia  (Ann. 
Ch.  Phys..  III.  H.  445),  /A/=93°  20',  /A«-i=136°  30',  76°  15',  t-i  A -14=127°,  6>  A -l-i= 
129°  30',  -1  A -1  =  107°  (nearly),  -1  A  1-^=143°  40'.  Kokscharof  has  measured  crystals  fron. 
Mt.  Ilmen  and  the  river  gauarka,  and  found  I^  7=93°  22'.  C=76°  14',  0  A  2-^  =  119°  10',  0  A  1-i 
=  138°  9',  1  A  1  =  119°  28',  -1  A -1  =  106°  44',  Oa  1-*=143°  2',  0  A -l-t=l'29°  59';  the  faces., 
were  not  very  even,  and  his  results,  he  states,  were  therefore  not  very  exact. 

Pyr.,  etc. — B.B.  infusible,  turns  gray,  and  when  moistened  with  sulphuric  acid  colors  the 
flame  bluish-green.  "With  borax  gives  a  bead  yellow  while  hot  and  colorless  on  cooling;  a 
saturated  bead  becomes  enamel-white  on  flaming.     Difficultly  soluble  in  muriatic  acid. 

Obs. — Monazite  was  first  brought  by  Piedler  from  the  Ural.  It  occurs  near  Slatoust  in  the 
Ilmen  Mtn.,  in  granite,  along  with  flesh-red  feldspar ;  also  near  the  river  Sanarka,  in  the  Ural ; 
near  Notero  in  Norway  {urdite),  in  crystals  sometimes  1  in.  across ;  at  Schreiberhau,  with  gado- 
Imite  (G.=4-9).  In  the  United  States  it  is  found  in  small  crystals  from  -fV  to  f  in.  long,  with  the 
sillimanite  of  Norwich,  and  sparingly  with  the  same  mineral  at  Chester,  Ct.  A  few  minute  crystals 
{eremite  of  Shepard)  were  found  in  a  boulder  of  albitic  granite,  containing  also  a  few  minute  zircons 
and  tourmalines,  in  the  northeastern  part  of  Watertown,  Ct.  Good  crystals  are  obtained  with 
the  sillimanite  of  Yorktown.  Westchester  Co.,  N.  Y. ;  near  Crowder's  Mountain,  N.  C. ;  and  in 
gold  washings  on  Todd's  branch,  Mecklenburg  Co.,  N.  C,  with  garnet,  zircon,  and  diamond. 
Found  also  in  the  gold  washings  of  Rio  Chico,  in  Antioquia. 

Named  from  ^oKi^w,  to  be  solitary,  in  aUusiou  to  its  rare  occurrence. 

Monazitoid  Hermann  (J.  pr.  Ch.,  xl.  21).  This  mineral  is  monazite  in  crystallization  and 
external  characters.  H.=5.  G.  =  5-281.  Hermann  states  that  the  brown  color  is  distinct. 
Hermann  obtained  in  his  analysis : 

5^  1 7-94       Ce  49-35       La  21-30       Ca  1-50       il  1-36,  subst.  like  tantalum  6-27,  Mg,  ^e  ir.=9l-l2 

B.B.  infusible.    With  the  fluxes  like  monazite. 

497.  TuRNERiTE  Levy,  Ann.  Phil.,  xviii.  241,  1823.     Turnerite  is  isomorphous  with  monazite, 


*  Ana.  J.  Sci.,  xxxiii,  70.  1838.    Fig.  3  in  that  article  is  zu-con,  and  not  monazite. 
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nd  like  it  in  cleavage  and  color,  and  may  be  the  same  species 
rystals  ;  the  original,  from  Mt  Sorel  in  Dauphiny 
iaeasured  by  Levy,  Marignae,  Phillips,  and  Des- 
lloizeaux);  later,  from  Santa  Brigritta,  near  Ruaras 
\i  the  Tavetsch  valley,  Alps  (measured  by  vom 
jlath).  The  accompanying  profile  figure  is  from 
j-om  Rath  (Pogg.,  cxix.  247),  but  reversed  in  posi- 
ion  so  as  to  make  it  correspond  with  the  above ; 
lioreover,  the  plane  of  perfect  cleavage  is  made 
he  basal,  as  in  monazite,  instead  of  i-i,  that  so 
pade  by  v.  Rath.  Some  of  the  angles  are  as 
bllows:  those  unaccredited,  v.  Rath's  calculated 
©suits,  from  l-i  A  1  =  141°  23',  l-^■  A  1  =  143'  44', 
i  A  1-2  =  131'  58';  those  with  Dx.  affixed,  Des- 
doizeaux's ditto,  from  i-i  A  l-i=100,  i-i  A  l-z=126° 
H',  Ua  l-t  =  96°  20';  those  with  M.,  P.,  L.,  af- 
xed,  measurements  by,  respectively,  Marignae, 
PhilUps,  Levy: 


It  is  known  otuy    n  ran 
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r.i 


I A  1=93°  50' 
OAl-i=V30  3 
Oa-U=U2  15 
OAi-i=l02  42 
0A-1  =  133  0 
OA  1  =  121  15 
i-i  A -1-1=140  27 

"  140  40  Dx. 

i-i  A  1-^—127  15 
*'  126  31  Dx. 

"  126  31  M. 

i-i  A  3-3  =  158  25 
"  153  17  Dx. 

"  153  52  P. 

"  152  55  M. 

i-i  A  2-2  =  142  6 
"  141  15  M. 


i-i  A  J=  136°  55' 

"       136  48  Dx. 

"        137  22  L. 

"  136  43  M. 
2iAi-2  =  154°  58' 
l-i  A  1  =  143  44 

"        143  30  Dx.,  : 
-l-i  A -1  =  149  36 

"  149  44  Dx. 

"  149  38  P. 

i-i  A  1-1=  99  24^ 

"  100  0  Dx. 

"  99  40  L. 

"  100  25  M. 

i-i  A  2-*=  96  8 
i-i  A -1  =  131  41 

"  131  55  Dx. 


i-i  A  1  =  191°  12V 

"        119  8  R. 
i-i  A  1  =  126  16  R. 

"         126  30  Dx. 

"         126  25  M. 
i-i  A  2-1=150  56 

"  150  49  Dx, 

"  150  55  P.,  M. 

"  150  58  R. 

ii  A  l-i=131  58 

"  131  5(1  M. 

"  131  55  P. 

i-i  A  2-^  =  145  4:U 

"  145  57  Dx. 

"  146  10  P. 

"  145  53  M. 

1-t  A  l-i,  top,  =86  4 


Turnerite  is  described  as  having  H.  above  4 ;  lustre  adamantine  ;  color  yellow  or  brown ;  streak 
white  or  grayish ;  transparent  to  translucent.  Children,  after  some  imperfect  trials,  made  out 
that  it  contained  alumina,  lime,  magnesia,  a  little  iron,  with  no  titanic  acid,  and  very  little  silica. 
At  Mt.  Sorel  it  occurs  with  quartz,  albite,  orthoclase,  crichtonite,  and  octahedrite ;  and  in  the 
Tavetsch  valley,  with  quartz  crystal  and  octahedrite  in  talcose  schist. 

498.  TRIPHYLITE.     Triphylin  FucJis,  J.  pr.  Ch.,   iii.  98,  1834,  v.  319,  1835.     Tetraphylin 
Berz.,  Arsb.,  xv.  1835.    Perowskyn  N.  Nordenskiold. 


1 1-211  :  1  :  1 


Ortliorhombic. 
•1504. 


-g-Z. 


7a  7=98°;  0  A  1-1=129^  33^  Tscliermak  ;  a:h:c- 
Observed  planes  :    O  ;    vertical,  i-i,  7,  i-2  ;  domes,  J-I. 


7  A  7,  ov.  ^-^,: 
7a*-z=:131 
7a^-2  =  162 
7a  l-^=135 
1-2  A  ^-2  =  133 


=  82°6^Al-^=133°32' 

0  A  yt= 
30  Oa  1-1= 
8        6^A|-^=130  54 

1-zAl-Lov.  6^,=87  4 
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Faces  of  crystals  usually  uneven. 
Cleavage  :  O  nearly  perfect  in  unal- 
tered crystals.     Massive. 

II.='5.      G.=:3-54  — 3-6;     3-545— 
8*561,   Bodenmais,    Oesten.     Subresin- 


il 


i2 


a 


Norwich. 


Bodenmais. 
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ous.     Color  greenish-gray  ;  also  bluish ;  often  brownish-black  externally 
Streak  grayish-white.     "^ 


Translucent  in  thin  fragments. 


Oomp. — (Fe,  Mn,  Li)'P,  Fuchs.  Oesten's  analysis,  which  was  made  on  the  pure  minera 
wholly  unaltered,  sustains  Fuchs's  formula.     0.  ratio  for  Fe  +  Mn,  Li  +  Na4-Mg=r2  :  1. 

Analyses:  1,  Fuchs  (J.  pr.  Ch.,  iii.  98,  v.  319);  2,  3,  Rammelsberg  (Pogg.,  Ixxxv.  489);  4 
Baer  (Arch.  Pharm.,  II,  Ivii.  374);  5,  G-.  0.  Wittstein  (Viert.  pr.  Pharm.,  i.  506);  6,  Gerlach  (ZS. 
nat.  Ver.  Halle,  Ix  149);  7,  Oesten  (Pogg.,  cvii.  438);  8,  imperfect  anal,  by  Berzelius  and  N' 
Nordenskiold  (Jahresb.,  xv.  211): 


f 

Fe 

An 

% 

Oa 

Li 

Na 

1. 

Bodenmais 

41-47 

48-57 

4-70 



3-40 

2. 

39-35 

41-42 

9-43 

7-08 

1-07 

S. 

40-72 

39-97 

9-80 



7-28 

1-45 

4. 

36-36 

44-52 

5-76 

0-73 

1-00 

5-09 

5-16 

5. 

41-09 

35-61 

11-40 

0-48 

5-47 

0-87 

6. 

40-32 

36-54 

9-05 

1-97 

0-58 

6-84 

2-51 

7. 

44-19 

88-21 

5-63 

2-39 

0-76 

7-69 

0-74 

8. 

Finland 

42-6 

38-6 

12-1 

1-7 

8-2 

Si 

0-53 

0-25 

178 

0-07  3Pe  3-31 

0-35 

0-04       0-40 


0-35 
0-58 
1-19 


0-68  =  99-35  Fuchs. 

1-28=99-98  Ramm. 

=100-05  Ramm. 

=100-59  Baer. 


l-03  =  99-(i3  Wittst. 

=98-16  Gerl. 

=100-05  Oesten.  , 

=  103-2  Berz. 

The  excess  in  the  analysis  of  the  Finland  mineral  (tetraphyline)  is  supposed  to  be  owing  to  an 
incorrect  determination  of  the  lithia. 

Pyr.,  etc. — In  the  closed  tube  sometimes  decrepitates,  turns  to  a  dark  color,  and  gives  off 
traces  of  water.  B.B.  fuses  at  15,  coloring  the  flame  beautiful  lithia-red  m  streaks,  with  a  pale 
bluish-green  on  the  exterior  of  the  cone  of  flame.  The  coloration  of  the  flame  is  best  seen  when 
the  pulverized  mineral  moistened  with  sulphuric  acid  is  treated  on  a  loop  of  platinum  wire.  "With 
borax  gives  an  iron  bead ;  with  soda  a  reaction  for  manganese.     Soluble  in  muriatic  acid. 

Obs. — Triphylite  occurs  at  Rabenstein,  near  Zwiesel,  in  Bavaria ;  and  f  451  is  from  a  large 
somewhat  distorted  Bavarian  crystal  in  the  cabinet  of  R.  P.  Greg.  Jr.,  having  the  appearance  of 
being  altered;  also  at  Keityo,  in  Finland  (perowskine  or  tetraphyline) ;  Norwich,  Mass. 

On  cryst.,  Tschermak,  Ber.  Ak.  Wien,  xlvii.  282  ;  R.  P.  Greg,  this  Min.,  406,  1854;  Dana,  ib. 

Named  from  tiojj,  three-fold,  and  cpvh),  family,  in  allusion  to  its  containing  three  phosphates. 

Alt. — Triphylite  and  triplite,  like  other  minerals  containing  protoxyd  of  manganese,  undergo 
easy  alteration  by  oxydation  and  hj^dration  ;  and  the  former  also  by  losing  its  alkalies.  The  ses- 
quioxyd  of  iron  in  Wittstein's  analysis  (anal.  5)  is  thus  accounted  for.  The  following  have  come 
from  the  alteration  of  one  or  the  other  of  these  minerals. 

A.  Heterosite.  Heteposite  Alluaud,  in  an  Art.  by  Vauquelin,  Ann.  Ch.  Phys.,  xxx.  294,  1825. 
Heterosite,  Heterozite,  Alluaud,  Ann.  Sci.  Nat.,  viii.  346,  1826. 

Cleavable  massive  and  lamellar;  cleavage  stated  to  be  in  three  directions,  unequal,  affording 
an  oblique  prism  of  100°-101°.  H.  =  5-5  — 6  ;  G.=3-52,  or  3-39  after  further  alteration,  Dufrenoy; 
lustre  resinous,  or  like  that  of  apatite ;  color  greenish-  and  bluish-gray,  becoming  violet  and  sub- 
metallic  on  exposure.  Soluble  in  acids,  with  a  slight  residue  of  silica.  B.B.  fuses  to  a  deep  brown 
submetalhc  enamel.  Found  in  pegmatyte  near  Limoges,  Dept.  of  Haute  Vienne,  France,  and  espe- 
cially at  the  quarries  of  Bureaux.  Named  heterosite  from  hepos,  other  or  different,  but  misspelt  by 
Vauquelin. 

B.  PSEUDOTEIPLITE  Blum,  Orykt.,  2  Aufl.,  537,  with  anal,  by  Delffs.  Resembles  triplite ;  but 
occurs  incrusting  triphylite  at  Rabenstein,  Bavaria,  to  the  alteration  of  which  its  formation  is 
owing, 

C.  Alluaudite  Damour,  Ann.  d.  M.,  IV.  xiii.  341,  1848  [not  Alluaudite  Bernhardi].  In 
nodules,  or  massive,  with  three  rectangular  cleavages  as  in  triplite,  two  rather  easy,  the  other 
less  so.  H.=4— 5;  G.  =  3-468,  Damour  Color  brown,  brownish-red  at  the  edges  by  transmitted 
light;  powder  brownish-yellow.  B.B.  fuses  easily  to  a  black  magnetic  globule.  Dissolves  in 
muriatic  acid  with  evolution  of  chlorine.  Supposed  to  be  altered  triplite,  and  comes  from  Chan- 
teloube,  near  Limoges. 

D.  Altered  Triphylite  from  Norwich,  Mass.  The  Norwich  mineral  i?  found  only  in  crystals,  some 
an  inch  long  and  wide,  associated  with  spodumene  in  quartz.  The  crystals  vary  much  in  their 
angles ;  the  faces  are  smooth  but  hardly  polished.  The  following  angles  were  obtained  by  the 
author  from  8  crystals  (the  right-hand  i-2  is  here  accented) : 


I.L 


i-2  A  i-T 
i-2  A  i-l 
i-2  A  i-i 
OA  1-1 
♦-2  Al-I 


L  IL  IIL  IV.       V.       VI.      VII.     VIII. 

128°     131°-132°     127°-130i°     130^     126°     134°     128°     130° 


11^ 
121^-122 

131  129-132 

101^-102 


113 


108 
120 


108 
115 


118-119 
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I.      n. 

III. 

ly. 

V. 

•-2    .A  l-l 

H3r 

110° 

110°-112o 

1-5  (or  1-2')  A  I 

159°     162 

0  A  obtuse  edge  of  / 

j    94-97 
\    86-87 

80 

90 

86" 

IM 

93 

YI.      VII.    VIIL 


93' 


100' 
80 


90' 
90 


Many  of  the  crystals  have  a  monoclinic  form,  while  others  are  orthorhombic ;  but  the  latter  is 
Lhe  normal  form ;  the  obliquity  having  resulted  from  some  movement  in  the  enclosing  rock  after 
the  crystals  were  made.  They  closely  resemble  in  form  the  crystals  from  Bavaria.  Cleavage  not 
distinct.  Color  black;  streak  brownish -red ;  opaque;  brittle;  H.  =  5-5;  G-.  =  2-876,  Craw.  In 
composition,  quite  near  alluaudite,  as  observed  by  Mallet.  Brush  found  the  interior  of  a  crystal 
true  triphylite,  with  color  grayish-green ;  H.  =  5,  and  Gr.=3-534  (Am.  J.  Sci.,  II.  zxxiv.  4()2). 

Analyses:  1,  Dufrenoy  (Ann.  Ch.  Phys.,  xli.  342);  2,  Rammelsberg  (Pogg.,  Ixxxv.  439);  3,  Fucha 
(J.  pr.  Ch.,  iii.  98,  v.  319);  4,  Delflfs  (1.  c);  5,  Damour  (1.  c.);  6,  7,  W.  J.  Craw  (Am.  J.  Sci.,  XL 
xi.  99);  8,  J.  "W.  Mallet  (ib.,  xviii.  33); 


1.  Limoges,  Heterosiie 


Rabenstein,  Pseudotr. 

Alluaudite 
Norwich,  Mass. 


41-77 
32-18 
35-70 
35-71 
41-25 
41-35 


IPe   Mn 


31-46 
48-17 
51  00 
25-62 
27-36 


30-01 
8-94 
8-07 
1-OG 

24-70 


44-64  26-02  23-30 


(^)  43-04  29-50  2-2-59    


Fe      Mn    <!ja     Li      fi      Si 
34-89  17-58 4-40  0-22  =  98-85  Dufrenoy. 

6-35    =100Ramm. 

5-30  1-40  =  99-51  Fuchs. 

4-52 ,  ins.  0-70=100  D. 

2308 2-65  0-60,  Na  5-47  =  99-73  D. 

1-97  2-27  2-07    ,  Mg  tr.,  insol.  0-29 

=  100-01  Craw. 

1-01  2-20  2-07    ,  Mg  tr.,  insol.  0-30 

=  100-14  Craw. 
-0-09  1-79  2  05    ,Mr0-73  =  99-79M. 


Heterosite.  by  Rammelsberg's  analysis,  gives  the  O.  ratio  for  bases,  acid,  and  water  18-67: 
18-13  :  5-64,  and  was  made  on  a  brownish-violet  specimen  having  Gr.  =  3-41  ;  by  Dufrenoy's,  3  : 
6  :  1.  Pseudotrivlite  corresponds  nearly  to  9  :  10  :  2,  Alluaudite  gives  approximately,  suppos- 
ing the  manganese  to  be  protoxyd,  as  stated  in  the  analysis,  for  the  0.  ratio  for  R,  U,  t*,  1*1  = 
5:6:18:2;  and  tlie  Norwich  mineral  1:9:15:1.  It  is  useless  to  write  fornuilas  for  these 
compounds  until  the  state  of  oxydation  of  the  iron  and  manganese  has  been  more  precisely  ascer- 
tained; and  even  then  they  are  of  little  value,  as  the  mineral  in  the  altered  state  is  probably  a 
mere  mixture. 

Melaxchlor  Fuclis  (J.  pr.  Ch.,  xvii.  171)  is  altered  triphylite  according  to  S«mann  (this  Min., 
4th  ed.,  513).  It  is  a  phosphate  of  iron  from  Rabenstein,  contaiLing,  in  lOO  parts,  38-9  sesquioxyd 
and  3-87  protoxyd  of  iron,  besides  protoxyd  of  manganese,  and  9  to  10  p.  c.  of  water;  it  occurs  on 
triphyhte.     The  name  alludes  to  its  blackish-green  color. 

499.  TRIPLITE.  Phosphate  natif  de  fer  melange  de  manganese  (fr.  Limoges)  Vauq.,  J.  de  M., 
xi.  295,  1802,  Ann.  Ch.,  xli.  242,  1802.  Eisenpecherz  pt.  Wem.,  1808.  Manganese  phosphato 
Lucas,  Tabl,  i.  169,  1806.  Phospliorraangan  Karst.,  Tabl.,  72,  1808.  Manganese  phosphate 
ferrifere,  K,  Tabl,  1809.  Triplit  Hausm.,  Ilandb.,  1079,  1813.  Eisenapatit  FucJis,  J.  pr.  Ch., 
xviii.  499,  1839.  Zwiselit  Breith.,  Handb.,  iu  299,  1841.  Phosphate  of  Iron  and  Manganese. 
ZwieseUt  Ghck,  Syn.,  244,  1847. 

Orthorhombic.  Imperfectly  crystalline.  Cleavage:  nneqnal  in  three 
directions  perpendicular  to  each  other,  one  much  the  most  distinct. 

H.=4— 5-5.  G.=3-M— 3-8;  3-617,  fr.  Peilau,  Berg.  Lustre  resinous, 
inclining  to  adamantine.  Color  brown  or  blackisli-brown  to  almost  black. 
Streak  yellowish-gray  or  brown.  Subtranslucent— opaque.  Fracture  small 
conchoidal. 

Comp.— R^y^+RF,  V.  Kobell,  with  R  in  anal.  3  =,^^e  +  |Mn,  and  R=l  Ca  +  2Mg  +  3Fe, 
which  gives  for  the  percentage  composition,  Phosphoric  acid  32-7,  protox.  iron  16-6,  protoi.  man- 
ganese  32-2,  iron  G-4,  magnesium  1-8,  calcium  1*5,  fluorine  8-8=100.  Analyses:  1,  Berzchua 
(Schw.  J.,  xxvii.  70);  2,  Bergemann  (J.  pr.  Ch.,  Ixxix.  414);  3,  v.  KobeU  (J.  pr.  Ch.,  lai.  390);  4, 
Fuchs  (J.  pr.  Ch.,  xviii.  i99);  5,  Rammelsberg  (4th  Suppl.,  247): 
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f         Fe      Jin     Mg 

Oa      :^a          3Pe     Si     F        fi 

1 

2. 
3. 
4. 
6. 

Limoges               32-8      31-9     32-6 

Peilau                   32-76    3172  30-83  0-32 
Schlackenwald    83-85    26'98  30-00  3-05 

Zwieselite            [35-60]  35-44  20-34   

30-33    41-42  23-25    

3-2» =100-5  Berzeliua 

1-19     0-41^       1-55  0-23    1-28=100-29  Bergem. 

2-20Kir.           S'lO   =  1 04- 1 8  KobeU. 

Fe4-76  0-68  3-18 =100  Fuchs. 

6-00 =luO  Ramm. 

*  Phosphate  of  lime. 

^  With  some  Li  0. 

Von  Kobell's  analysis  becomes,  on  combining  the  fluorine  with  Fe,  Ca,  Mg,  ^  33-85,  'Fe  19*86^ 
Mn  30-00,  Fe  5*54,  Mg  1-83,  Ca  1-57,  F  8-10  =  100-75. 

Pyr.,  etc. — B.B.  fuses  easily  at  1  -5  to  a  black  magnetic  globule ;  moistened  with  sulphuric 
acid  colors  the  flame  bluish-green.  With  borax  in  O.F.  gives  an  amethystine  colored  glass  (man- 
ganese) ;  in  R.  F.  a  strong  reaction  for  iron.  With  soda  reacts  for  manganese.  With  sulphuric 
acid  evolves  fluohydric  acid.     Soluble  in  muriatic  acid. 

Obs. — Found  by  Alluaud  at  Limoges  in  France,  in  a  vein  of  quartz  in  granite,  accompanied 
by  apatite ;  occurs  also  at  Peilau  in  Silesia. 

Zwieselite,  a  clove-brown  variety,  was  found  by  Fuchs  near  Rabenstein,  1  league  from  Zwiesel, 
in  Bavaria,  in  quartz  (Gr.  =  3-97  Fuchs).  Fnclis  in  his  Mineralogy  suggests  its  relation  to  triplite. 
It  is  stated  to  have  a  rather  perfect  basal  cleavage ;  a  brachydiagonal  Httle  distinct ;  and  a  pris- 
matic paraUel  to  a  prism  of  129°  very  imperfect. 

Alt. — Often  occurs  coated  with  oxyd  of  manganese  as  a  result  of  its  alteration. 


500.  HOPEITE. 


Brewster,  Trans.  R.  Soc.  Edinb.,  x.  107,  1825. 
Breith.,  Char.,  38,  1832. 


Prismatoidischer  Zinkphyllit 


Orthorhombic.  I A  1=101%  0  A  1-1=133°  19^  Levy  ;  a:h:  c=l-060T  : 
1  :  1*2131.  Observed  planes  as  in  the  annexed  figure,  with  also  2-t,  3-i, 
and  ^-3. 
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Cleavage :  i-z  bigblj  perfect.     Plane  O  striated.     Also  in 
reniform  masses,  and  amorphons. 

H.=2-5— 3.  G.  =  2'76— 2-85.  Lustre  vitreous ;  i-t 
somewhat  pearly.  Color  grayish- white ;  reddish-brown 
when  compact.  Streak  white.  Transparent — translu- 
cent. 

Pyr.,  etc. — Dissolves  -without  effervescence  in  muriatic  or  nitric  acid, 
and  is  slowly  affected  by  sulphuric  acid.     B.B.  gives  out  water,  and  then 
melts  with  diCBculty  to  a  clear  colorless  globule,  tinging  the  flame  green. 
The  globule  obtained  -with  borax  remains  clear  on  cooling.     With  soda  it  affords  a  scoria  which 
is  yellow  when  hot,  and  gives  out  copious  fumes  of  zinc  and  some  of  cadmium.     The  fused  min- 
eral forms  a  fine  blue  glass  with  a  solution  of  cobalt.      Hopeito  is  supposed,  therefore,  to  be  a 
hydrous  compound  of  phosphoric  acid  and  oxyd  of  zinc,  with  a  small  portion  of  cadmium.     N. 
Nordenskiold,  Jahresb.,  v.  198,  1825. 
Obs. — Found  in  the  calamine  mines  of  Altenberg,  near  Aix  la  Chapelle. 
Named  in  honor  of  Prof.  Hope  of  Edinburgh. 
The  angle  of  ^-i  A  ^-i  in  hopeite  is  near  i-2  A  i-^  in  fischerite. 


601.  BIjRZELIITE.  Berzeliit  Kiihn,  Ann.  Ch.  Pharm.,  xxxiv.  211,  1840.  Magnesian  Phar- 
macolite  Dana,  Min.,  239,  1844.  Chaux  arseniatee  anhydre  Dm/t.  Berzelit  Haid.,  Handb.,  495, 
1845.     Kiihnite  B.  &  M.,  Min.,  481,  1852. 

Massive,  with  cleavage  in  one  direction. 

H.  =  5  — 6.     Gr.=2*52.     Lustre  waxy.     Color  dirty-white  or  honey-yel 
low.     Brittle. 


ANHYDROUS   PHOSPHATES   AND   ARSENATES. 
Oomp — (Ca,  Mg,  Mn)^°  Is'.    0.  ratio  for  R,  l8=l  :  If    Analyses  :  Kuhn  (L  c): 
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Is 

Oa 

Mg 

Mn 

ign. 

1. 

58-51 

23-22 

15-68 

2-13 

0-30=99-84  Kiihn. 

2. 

56-46 

20-96 

15-61 

4-26 

2-95,  insoL  023  =  100-47  Kuhn. 

Another  partial  analysis  gave  Ca  21-31,  Mg,  Mn  IT -07. 

Pyr.,  etc — B.B.  infusible,  but  turns  gray.  With  soda  on  charcoal  gives  an  arsenical  odor, 
with  soda  on  platinum  foil  fuses  with  effervescence,  and  gives  a  manganese  reaction.  Soluble  in 
aitric  acid. 

Obs. — Occurs  at  Longban  in  Sweden,  with  iron  ore  and  granular  dolomite. 


502.  CARMINITi:.     Carminspath  Sandberger,  Pogg.,  Ixxx.  391,  1859.     Carmine  Spar.     Car- 

minite  Dana,  Min.,  410,  1854. 

Ortliorhombic.  In  clusters  of  fine  needles.  Also  in  spheroidal  foi-ms 
with  a  columnar  structure.  Cleavage  parallel  to  the  faces  of  a  rliombic 
prism. 

II.=2'5.  G. =4*105.  Lustre  vitreous,  but  cleavage  pearly.  Coloi 
carmine  to  tile-red  ;  powder  reddish-yellow.     Translucent.     Brittle. 

Oomp.— 0.  ratio  for  i»b,  IPe,  jis=lf  :  9  :  17  ;  or  for  bases  and  acid  2  :  3,  or,  Jess  nearly,  3  :  5. 
Sandberger  and  Muller  adopt  the  latter,  and  wi'ite  the  formula  tb^  As  +  5  3Pe  As.  Analysis  by 
E.  MuUer  (Pogg.,  ciii.  345): 

Is  4911  Pe  30-29  i»b  24-55  =  103-95. 

Pyr.,  etc. — B.B.  on  charcoal  fuses  easily  to  a  steel-gray  globule,  giving  out  arsenical  vapors; 
with  soda  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heated  in  a  glass  tube  no  change 
Soluble  in  nitric  acid. 

Obs. — From  Horhausen  in  Prussia,  12-16  m.  KE.  of  the  town  of  Neuwied  on  the  Rhine,  with 
beudantite  and  quartz  in  a  mine  of  limonite. 

503.  AMBLYGONITE.    Amblygonit  Breith.,  Hoffm.  Min.,  iv.  b,  159,  1817,  Handb.,  483. 


Triclinic.     Observed  planes  as  in  the  annexed  figure,  Dana. 


/A  7=73°  20' 

OAi-l=105 

OaI,  back,  =  87  40 

OaT=111  30? 

6>  A  edge  7/7=78  30? 

6^a2-'7=105  20 


lAi-t=lS5°  30' 

lAi-i=165  30 

r  A  ^-2  =  97  50 

I A  2-z=107  30 
i-lA2-i,  ov.  7, =142  30 
i-l  A  l-l,  adj., =131  50 
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Cleavage :  0  perfect ;  i-l  nearly  perfect,  angle  between 
these  cleavages  104|-°  ;  also  7  imperfect.  IJsually  massive, 
cleavable ;  sometimes  columnar. 

H.=6.  G.=3— 3-11 ;  3-046,  Hebron,  Brush.  Lustre 
pearly  on  face  of  perfect  cleavage  (0) ;  vitreous  on  i-l,  less 
perfect  cleavage-face  ;  on  cross-fracture  a  little  greasy. 
Color  pale  mountain  or  sea-green,  white,  grayish,  brownish-  Hebron,  Me. 

white.     Subtransparent — translucent.     Fracture  uneven. 
Optical  axes  very  divergent ;  plane  of  axes  nearly  at  right  angles  to  i-l 
bisectrix  of  the  acute  angle  negative,  and  parallel  to  the   edge   O/i-i 
Descl. 

Oomp.— Perhaps  (J(Li,  Na)='  +  |  Al)'  1f^,  with  one-ninth  of  the  oxygen  replaced  by  fluorine 
lalyse^:  1,  Berzelius  (Gilb.  Ann.,  Lxv.  321);  2,  Rammelsberg  (Pogg.,  Ixiv.  265,  Miu.  Ch.,  859^ 


Aualys' 
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1^        3^1       Li      ]sra      k: 

1.  Chursdorf  5669       35-69       9-11 

2.  Arnsdorfj  G.  =  3-ll  (|)  47-58       36-88       6-68        3-29       0*43 


F 

Berz. 
8'll=102-9'(  Ramm. 


3-$ 


In  three  trials  the  alumina  was  found  to  be  86-26.  86-62,  and  36-89  p.  c.  Rammelsberg  deduce* 
the  formula  (AP^^+]&^^^)  +  (APF^+RF),  R  standing  for  lithium  and  sodium  ;  Rose  writes  (211*^ 
]^  + 2  ^1  iP)  +  (Al^  F=^+ Al^  0'). 

Pyr.,  etc. — In  the  closed  tube  yields  water,  which  at  a  high  heat  is  acid  and  corrodes  thoi 
glass.  B.B.  fuses  easily  (at  2)  with  intumescence,  and  becomes  opaque  white  on  cooling.  Colors  thei 
flame  yellowish-red  with  traces  of  green;  the  Hebron  variety  gives  an  inteuse  lithia-red ;  moiS' 
tened  with  sulphuric  acid  gives  a  bluish-green  to  the  flame.  With  cobalt  solution  assumes  a  deep; 
blue  color  (alumina).  With  borax  and  salt  of  phosphorus  forms  a  transparent  colorless  glass.s 
In  fine  powder  dissolves  easily  in  sulphuric  acid,  more  slowly  in  muriatic. 

Obs. — Occurs  at  Chursdorf  and  Arnsdorf,  near  Penig  in  Saxony,  where  it  is  associated  with;! 
tourmaline  and  garnet  in  granite  ;  also  at  Arendal,  Norway.  In  the  IJ.  States,  in  Maine,  at  Hebron, a' 
imbedded  in  a  coarse  granite  in  masses,  sometimes  well  crystallized,  with  lepidolite,  albite,  quartz,  red,i 
green,  and  black  tourmaline,  apatite,  and  rarely  cassiterite ;  also  at  Mt.  Mica  in  Paris,  8  m.  fromaj' 
Hebron,  with  tourmaline.  The  Hebron  crystals  have  rather  rough  faces,  admitting  only  of  approxi«i| 
mative  measurement,  and  are  occasionally  1  in.  thick  and  2  in.  long  (Am.  J.  Sci.,  IT.  xxxiv,  243).} 
The  angles  above  are  from  measurements  by  the  author  of  Hebron  crystals.  Descloizeaux  ob-)' 
tain ed  from  the  cleavages  of  the  Hebron  mineral  0  (p)  A  i-i  {'m)=zl05°  ]  0  (p)  A  I {t)=SS°  30' f 
J(t)  A  i-l  (m)=135°  (0.  R.,  Ivii.  357,  Pogg.,  cxxiii.  183). 

The  name  is  from  diaSXis,  blunt,  and  yow,  angle. 

504.  HERDERITE.     Herderite  Eaid.,  PLH.  Mag.,  iv.  1,  1828.     AUogonit  Breith.,  Uib.,  23, 

1830,  Char.,  78,  1832. 

Orthorhombic.  I A  7=115°  63\  0  A  l-^=145°  51';  a  :  h  :  c=0-6783  : 
1  :  1*5971.  Observed  planes  as  in  the  annexed  figure, 
witb  also  3,  4,  and  6-i. 
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0  A  1  =  141°  19' 
6>  A  3=112  35 
0  A  |-^=147  30 


1  A  1,  mac.,=141°  17' 
1  A  1,  brach.,=116  3 
0  A  7=90 


Cleavage  :  /interrupted.  Surfaces  Zand  1  very  smooth 
and  delicately  lined  parallel  to  their  edge  of  intersec- 
tion. 

H.  =  5.     G.= 2*985.      Lustre   vitreous,   inclining   to 
subresinous.     Streak  white.     Color  various  shades  of 

yellowish-  and  greenish-white.     Translucent.     Fracture  small  conchoidal. 

Very  brittle.     Index  of  refraction  1*47. 

Comp. — Probably,  according  to  trials  by  Turner  and  Plattner,  an  anhydrous  phosphate  of 
alumina  and  lime  with  fluorine. 

Pyr.,  etc. — B.B.  fuses  with  difficulty  to  a  white  enamel;  becomes  blue  with  cobalt  solution. 
Dissolves  when  finely  powdered  in  muriatic  acid. 

Obs. — Very  rare  at  the  tin  mines  of  Ehrenfriedersdorf  in  Saxony.  Resembles  the  asparagus 
Tariety  of  apatite. 

Named  after  Baron  von  Herder,  director  of  the  Saxon  mines. 


J  5 


505.  MONIMOLITE.    Monimolit  L.  J.  Igelstrom,  (Efv.  Ak.  Stockh.,  1865,  22t. 
Tetragonal.     In  octahedrons.     Also  massive  and  incrusting. 
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fl.~4-5— 5.      G-.=5-94.      Lustre  submetallic,   greasy.     Color  yellow 
owder  citron-yellow.     Fracture  granular. 

Oomp.— (tb,  Fe,  Mn,  Ca,  Mg)*  Sb,  but  mainly  antimonato  of  lead.     Analysis :  Igelstrom  (1.  c.) . 

§b  40-29  i»b  42-40  ^e  Mn  6-20  Oa  7-59  Mg  3  25=99-73. 

iPyr.,  etc. — B.B.  on  charcoal  gives  a  malleable  lead-colored  globule,  which  in  O.F.  gives  a 
^te  coating  of  antimony,  and  nearer  the  assay  the  yellow  of  oxyd  of  lead.     Insoluble  in  strong 
ids,  or  with  carbonated  or  caustic  alkalies,  even  on  fusion.     Reduced  by  hydrogen  gas  at  a  red 
lat ;  becomes  soluble  in  acids. 
iObs. — Occurs  with  tephroite  at  the  manganese  mine  of  Paisborg,  in  Wermland,  Sweden. 

P    506.  ROMEITE.     Romeine  Bamour,  Ann.  d.  M.,  III.  xx.  247,  1841;  V.  liL  179,  1853 

Tetragonal.  In  octahedrons,  near  the  regular  octahedron  in  form  ;  1  A  1, 
al,  110°  50'— 111°  20' ;  over  the  summit,  68°  10'— 69°  10'.  Occurs  in 
cups  of  minute  crystals.     Cleavage  none. 

H.  above  5*5.     G.  in  grains,  4'714;  in  powder,  4*675.     Color  hyacinth 
r  honey-yellow. 

toomp.— It^,  SbO^  SbO^  Damour= Antimony  62-24,  oxygen  16-32,  lime  21-44=100.  Analysis 
JDamour  (1.  c,  1853): 

0  15-82  Sb  62-18     Fe  1-31     Mn  1-21     Ca  16-29  Si  sol.  0-96     insol.  1-90=99-67. 

Sb  0^40-79     Sb  0' 36-82     Fe  1-70  1-21  16-29  0-96  l-90=99-67. 

In  his  earlier  analysis  (1841)  Damour  obtained  Sb  0^  79-31,  Fe  1*20,  Mn  2-16,  Oa  16-67,  Si  sol. 
k=99-98. 

•Pyr.,  etc. — B.B.  fuses  to  a  blackish  slag.  With  borax  affords  a  colorless  glass  in  the  inner 
ime,  a  violet  in  the  outer  (manganese).  With  soda  on  charcoal  gives  white  antimonial  fumea 
id  globules  of  metallic  antimony ;  fused  on  platinum  foil  with  soda  gives  a  bluish-green  mau- 
inate.    Insoluble  in  acids. 

Obs. — Romeite  was  found  by  B.  de  Lorn  at  St.  Marcel  in  Piedmont,  in  small  nests  or  veins  in 
le  gangue  which  accompanies  manganese,  consisting  in  part  of  feldspar,  epidote,  quartz,  limonite, 
id  greenovite. 
Named  by  Damour  {not  by  Dufrenoy)  after  the  crystallographer  Romd  de  I'lsle. 


7.  AMMIOLITE.    Antimonite  de  Mercure  Domeyko,  Ann.  d.  M.,  lY.  vi.  183,  1844     Cina« 
I  flbrio  subido  Domeyko,  Min.,  168,  1845.     Ammiohto  Dana,  Min.,  634,  1850.     Antimoniato   de 
oobre  con  cinabrio  terroso  Domeyko,  Min.,  129,  1860. 

Earthy  powder.     Color  deep  red,  scarlet. 

Oomp. — Results  variable ;  but  regarded  as  antimonate  of  copper  mixed  with  cinnabar  and  with 
;her  impurities.  Analyses  by  Domeyko  (Min.,  129,  1860)  of  the  material  obtained  iu  the  carliesl 
irt  of  a  process  of  levigation : 


§b 

Cu 

Hg 

S 

J?e 

quartz 

fi  and  loss. 

24-1 

16-9 

19-9 

3-3 

2-2 

24-8 

8-8 

29-5 

15-6 

23-6 

3-3 

3-1 

8-1 

16-9 

23-1 

18-1 

19-8 

3-1 

11 

Rivot  has  found  in  a  similar  substance  from  Chili  (Ann.  d.  M.,  V.  vi.  556).  Sb  36-5,  Cu  1--2, 
g  22-2,  Te  14-8,  Fe,  S  tr.,  quartz  2-5,  0  and  loss  12-6,  and  observes  that  his  result  mdicatea 
le  presence  of  tellurid  of  mercury  and  antimonic  acid  along  with  antimonato  of  copper. 
Pyr.,  etc.— Effervesces  with  nitric  acid,  without  loss  of  color;  but  loss  of  color  by  actioa 
'muriatic  acid,  and  an  abundant  deposit  of  white  antimonic  acid.  Heated  in  a  mitrass,  a 
iblimate  of  mercury.  -n    r 

Obs.— Found  in  many  of  the  Chilian  mines,  filling  cavities  in  the  quartzosc  or  argillo-forrug> 
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nous  gangue  of  the  mercurial  tetraliedrite,  and  in  the  pores  of  the  imperfectly  compact  tetrahedriti 
itself,  and  has  proceeded  from  the  decomposition  of  this  mercurial  ore. 

Named  from  anniov^  vermilion. 

P.  Field  has  analyzed  a  red  earthy  substance  from  Tambillos,  near  Coquimho.  Cliili,  and  madflj 
it  a  compound  of  antimonite  of  mercury  and  aulphantimonite  o^*  'nercury ;  but  there  is  mucli: 
uncertainty  over  his  res  '.Ics.     He  obtained  (Q.  J.  Ch.  Soc,  xii.  2T^ 


Sb  S  Hg  3?e  fl  quartz 

14-21  5-43  34-42  2-68  4-46  35-50  =  96-Y0. 

15-26  5-98  3^94  2*94  4-98  29-78=96-88. 


% 


He  takes  the  loss  as  partly  oxygen,  and  thus  makes  Sb  0',  Sb  S',  Hg  0,  Hg  S  as  the  constitu 
ents.    The  material  is  probably  a  mixture  o .  cinnabar,  etc. 


APPENDIX. 

508,  Arsenate  op  Nickel  (Nickelerz,  Ni^  As,  0.  Bergemann,  J.  pr.  Ch.,  Ixxv.  239,  18581 
Crystalline  massive  or  amorphous.  H.=4,  G.=4'838.  Color  dark  grass-green  to  brownish  i: 
spots  where  amorphous ;  streak  lighter. 

Formula  given  by  Bergemann  (1.  c.)  ISTi^  As=Arsenic  acid  38*0,  oxyd  of  nickel  62*0=100' 
His  analysis  afforded ; 

Is  ^Q51        ^  0-14        JSTi  62-Ot        Co  0-54        Cu  0*34        Bi  0-24        3Pe  /r.=99-90. 

Unaltered  in  the  closed  tube.  B.B.  on  charcoal  affords  arsenical  fumes ;  with  borax  in  R.F 
gives  a  gray  bead  (nickel) ;  with  soda  on  charcoal  gives  off  arsenical  fumes  and  yields  a  mag'neti( 
mass.    From  Johanngeorgenstadt,  along  with  the  following,  nickel  oxyd,  and  native  bismuth. 

509.  Arsenate  of  Nickel  (Nickelerz,  Ni^  ^s,  0.  Bergemann,  J.  pr.  Ch.,  Ixxv.  289,  1858)* 
Amorphous.  H.=4.  G-. =4-982.  Color  sulphur-yellow.  Formula  Ni^  As,  Bergemann,  =Arseni< 
acid  505,  Ni  49*5=100.    Analysis  by  Bergemann  (L  c.) : 

Is  50-53  f  ir.  ISTi  48*24  Co  0*21  Cu  0-57  Bi  0-62=100-17. 

Like  the  preceding  in  pyrognostic  characters.  Occurs  at  Johanngeorgenstadt,  with  the  prer 
ceding. 


II.  HYDROUS  PHOSPHATES,  ARSENATES,  ANTIMONATES. 

ARRANGEMENT  OP  THE  SPECIES. 

A.   Phosphates  and  Arsenates  op  Bases  in  the  Pbotoxyd  state. 

I.  STRTJYITE  GROUP.    Contain  ammonia.    0.  ratio  for  bases  and  acid  3  :  5. 

515.  Stercoritb  (iN"a+^NH*0-f-iH)«1^  +  8fi:        Pe|e3l(iNa  +  iAm  +  ^H)3  +  4aq 

616.  Strutite  (f  Mg+iNH*0)'^  +  12fl  (Pe)2ie6l|(iAm2+iMg)3+12aq 

II.  HAIDINGERITE  GROUP.    Contain  lime.    0.  ratio  3  :  5.    Orthorhombic,  witli  a  pearlj 

diagonal  cleavage. 

517    Haidinqebitk  (|Ca+^fi)«ls+3fl  (Ase)2l}06l(|Oa  +  iH2)3  +  3aq 
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traki  IIL  PHARMACOLITE  GROUP.    Contain  lime  or  magnesia.    0.  ratio  3  :  5.    Monodinic,  vntl 
a  pearly  clinodiagonal  cleavage. 

18.  Brushite  (f  0a+^fi)3^+4a  (PO).IieeII(i€a  +  in,).  +  4aq 

19.  Metabrushite  (fCa+^fif  1^+33  (PO).|e<,ia€a  +  in03+3aq 

20.  PHARMACOLITE  (i"  Oa+i  11)^^3  +  5  fl  (A.S  0).ieeIl(J  Oa+i  H3),+5  aq 

21.  Churchite  (Ca,Ce)''1^  +  4£[  (Pe),ieoB(€a,  6e)3+4aq 
;22.  Hcernesite  Mg^  Is  +  8  fl  (As  e),||eclMg3  +  8  aq 
123.  R(ESSLERITe  (fMg  +  ififl8  +  12a  (As 0)2104(1  Mg+in.)3  + 12 aq 

rV.  yiYIANlTE  GROUP.     Contain  iron,  manganese,  nickel,  cobalt,  or  zina    0.  ratio  3    5 
.  Monoclinic,  with  a  pearly  clinodiagonal  cleavage. 

>24.  Vivianite  Fe^  ^  +  8  £[  (P  0).|OeI|Fe3+8  aq 

)25.  Symplesite  Fe^ls+waq  (AsO)2|06iFe3  +  waq 

126.  Erythritb  Co^1s  +  8I1  (AsO)2iO6|e03  +  8aq 

)27.  Annabergite  Ni^^s  +  8fl:  (AsOiaDOelNia+Saq 

529.  Cabreritb  (Ni,0o,Mg)''^s  +  8fl:  (As  0)2||06i(Ni,  €o,  Mg)3  +  8  aq 

530.  KOTTIGITE  (2n,  Co,  Ni)"  ls+8  fi!  (As  0)j|Oc|(Zn,  €o,  Ni)3  +  8  aq 

531.  HuREAULiTE  (Mn,  Fe,  fi)''1?+2  H  (PO)2|I06ll(Mn,  Fe,Ha)34-2aq 

V.  CHONDRARSENITE  GROUP.  Contain  manganese.  0.  ratio  1:1?  No  cleavage  ob- 
served. 

■i    532.  Chondrarsentte      Mn' 1.8+2^3  As2|OioJMn6  +  2^aq 

VI.  OLIVENITE  GROUP.  Contain  Cu,  Za  as  the  protoxyd  bases.  General  formula  R«  (P, 
As)  +  w  aq,  with  sometimes  Cu  fl,  or  Zn  fl,  accessory.  Orthorhombic,  without  pearly 
cleavage;  I A  I  near  90°. 

533.  Trichalcite  Cu'3cs+5fl  (AsO)2||06l€u3+5aq 

634.  ?  Thrombolitb  3^,  Cu,  fl 

635.  Libethexite  Cu»1^  +  Cufl  (PO)2|O6||0u3  +  OuH2O, 

636.  Olivenite  Cu"  (Is,  ^)  +  Cu  fl  ((As,  P)0)2l06|eu3+euHaOa 

637.  ADAinxE  2n='ls+^nfl  (As,0)2|06|Zn3+Znna  O, 

638.  CONICHALCITE  (Cu,Caf  (^,ls)  + Cufl+ifl  ((A3P)0)olO6|(eu,-ea)3  +  0uHaOa  +  i«q 
539.  Batldonite  (Cu,  f»b)'ls  +  Cufl4-fl  (A8  0)2|Oa||(ea,  Pb)3+OuHj03+aq 

640.  EUCHROITE  Cu'ls+Cufl  +  6fl  (A8  0)2l08|€u+€uHaOa  +  6aq 

YII.  LIROCONITE  GROUP.  Contain  Cu.  General  formula  K'  (f>,  ls)  +  n  aq,  with  mostly 
2  Cu  fl  or  3  Cu  fl  accessory.     Monoclinic,  without  a  very  distinct  basal  cleavage. 

641.  Tagilitb  Cu='¥^+Cufl+2fl  (Pe)2|03|6u,  +  €un,0,  +  2aq 

642.  LiROOOxXlTE  Cu»ls+(iCu''+|il)fl'+9fl  (A8  0),IO,|€u3  +  Q  +  9aq 
543.   PSEDDOMALACHITB     Cu"1^+3Cufl  (P  0)a|06|eUj  +  3  Ou  H,  O, 

643a,Ehlitb  Cu''^+2Cufl  +  fl  (PO)2|Oe|€u,  +  20uH,e,+aq 

643b.  Dihtdrite  Cu='i?  +  2Cufl  (PO)2|0,|eu,  +  2  euH.O, 
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B44.  Erinite 

545.   CORNWALLITE 
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(As  0)2106  |Ou3  +  2  Ou  Ha  Oa 

(As  0)2lI06  lOua + 2  Ou  Ha  Oa  +  3  aq 


VIII.  CHALOOPHYLLITE  GROUP.    Contain  CJu.    A  perfect  basal  cleavage. 


546.  Tyrolite  Cu^ls+2Cufl+lfl 

64t.  Clinoclasitb  Ou^  ^s  +  3  Ou  fi; 

548.  OHALCOrHYLLITB    a  Cu^  As  +  5  Cu  fi[  +  7  fi 


(As  0)2l|06  iOus  +  2  Ou  Ha  Oa  +  •?  aq 

(AsO)a|06  iOUa  +  SOuHaOa 

(AsO)2i06  |eu3  +  5-euH2  02-!-7aq 
AsaiOiolOus  +  3  Ou  Ha  Oa  +  9  aq 


B.  Phosphates  and  Arsenates  of  Bases  wholly,  or  in  part,  in  the  Sesquioxyd  state 

(1)  Oxygen  ratio  for  (]&^,  K),  (^,  ^s)=3  :  5,  with  water  and  sometimes  other  accessory  cott--| 
stituents.    Plumhogummite  is  of  uncertain  relations. 


^ll^  +  ifl 

^l^+5fl 

^ll^+Mgfi 

(Xl,3Pe)1^+4fi: 

3Pels+4fl 

^l^+i^lfl3+5fl 

Xil^+i^ifi:' 

556.  Plumbogummite  (?)i»b^1?+6Alfi» 

557.  Calcioferrite         (3?e,  6a=')^  +  iBfi'  +  4S 

558.  Pharmacosiderite  3?eAs+J^3Pe]S[^  +  4fl 


549.  Berlinitb 

550.  Callainitb 

551.  Lazdlite 

552.  Barrandite 

553.  Scorodite 

554.  "Wavellitb 

555.  Trolleite 


(PO)2l|06  l|/?Al3  +  iaq 
(PO)2ll06  ll/?Al3  +  6aq 
(PO)2l|06  I!/?Al3+MgH2  0a 

(P0)a|06  i/?(Al,Fe)3  +  4aq 
(PO)2!|06  i/?Fe3  +  4aq 
(P0)a||06  ll^Al3+Q+5aq 

(PO)2l|06  ||/?Al3+/?AlHaOa 
(P0)2|10a  ||Pb3  +  18/?AlHa02 

(PO)2|Ofl  [l(ea,/?Fe)3  +  f/?RH202  +  4a<^ 
(AsOjafOe  |/?Fe3+/?FeHaOa  +  4aq 


Pn 
Be 

ill 


559.  Cireolitb 


(2)  0.  ratio  for  {^\  S),  ^=4  :  5. 
(iCa^+i^ir^^  +  3E[  PaOiOe  |(iOa  +  i/?Al)3-Faq 


Trolleite  (555),  calcioferrite  (557),  qjA  pharmacosiderite  (558),  have  the  0.  ratio  4  :  5,  and  if  parti[ 
of  the  alumina  or  iron  is  not  present  as  an  accessory  hydrate,  they  should  be  included  in  tiiij;i 
group.     Wavellite  (554)  is  also  near  it. 


560.  Childrenite 
561.?  Attaoolite 


562,  Augelitb 

1)63.  TURQUOIS 

564  Peganite 

565.  Fischerite 

566.  Tavistockite 

567.  Chenevixite 
568    Dufrenitb 
569.  Cacoxenite 


(3)  0.  ratio  for  (£',  S),  (f^,  ls)=l  :  1 ;  but  doubtful 

a(Fe,  Mn)'+f  ^l)^1^»+16fl  PalOioKf  (Fe,Mn)  +  f /JA1)8+  6aq 

^,  ^l,Ca,Mn,Fe,fi: 


Int 
lory, 

1 


(4)  0.  ratio  for  C&^  K),  (^,  ls)=6  :  6. 

itl^'l^  +  Sfl 
^«1^+5fl 
^P^+6fi 

^p1^+8h: 

(^l,Ca^)'1^+8a 
(3Pe,Ou'')''lsf3fl. 
S'e'^+SiS 
(?)5'e''1^  +  12£[ 


/?Al6  0|OioiP2  +  3aq 

^Al6  0|Oio|P2+5aq 

MleOllOiolPa  +  eaq 

/?Al6  0110ioiP2+8aq 

(Oa,/?Al)6  0]lOxol|P3+3aq 

(Ou,  /?Fe)6  0|Oio|IAs2+3  aq 

iffFeeOlOiofPs+taq 

/?Fe6  0|OioiP2  +  12aq 


JH)  STAH 


U^a 
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rO.  ARSENiosroEBiTE      (Pe, Oa^' Is  +  6 fli  (€a,/?re)ee|e,oIAsa+6aq 

ri.  EvANsiTE  ^I'^^+^ia^+isfl  /?Aiee||e,oiP.+3(/?AiH,e3)+i6«j 

12.  TORBERNITE  ^^^  +  0ufl+7fi  /?B^a  Olie.oiPa+^uHjOa  +  7  aq 

73.  AUTUNITE  G'^^+OaS+Vfi:  /SFaO||eioiP2+€aHae2+7aq 


(5)  0.  ratio  for  (It',  R),  (^,  ls)=3  :  2. 

•74.  Amphithalitb  (XljOa^l^'  +  Yfl            (ea,/?Al)i6e5ie.o|P4  +  7aq 

75.  Sph^rite  ^P^^+lSil                             /?3ili5  0cie2oiP4+16aq 

76.  BoRiCKiTB  (3Pe,0a7l?=+15fi:          (ea,/53Pe)i5e6ieooiP4  +  15aq 

0.  Phosphates  or  Arsenates  coMBmED  with  Sulphates. 

80.  DiADOCHITE  l^,S,  3Pe,  fi[ 

81.  PiTTICITB  'As,  *S,  3Pe,  fl 

82.  Beudantitb  ^,  Is,  S,  3Pe,  i»b,  S 

>83.   LiNDACKERITB  ^S,  "S,  Ou,  Ni,  3 

»84.  Svanbergite  ^,  S,  3^1,  Ca,  Na,  S 

)85.  Ficinite  1^,S,Fe,Mn,H 

D.  Antimonates. 

586.  Bindheimite  Sb,  l*b,  fl 


ifpaii 
iiittii 


In  the  preceding  formulas  the  value  of  Q  may  be  learned  from  the  corresponding  formula  in 
the  other  column.  In  many  of  the  phosphates  of  copper  the  member  n  Cu  11  is  made  an  acces- 
sory, as  done  by  Rammelsberg  and  others. 


615.  STERCORITH.    Stercorite  jBeropa/A,  Q.  J.  Ch.  Soc,  1849.   Microcosmic  Salt.    Native  Salt 

of  Phosphorus. 

In  crystalline  masses  and  nodules.  G. =1-6151.  Lustre  vitreous.  Color 
white,  stained  yellowish-brown.  Transparent.  Fragile.  Not  efflorescent. 
Easily  soluble  in  hot  and  cold  water. 

Oomp.— Na]SrH^O^+9fl=Phosphoricacid3405,  ammonia  12-40,  soda  14*92,  water  38*63= 
100.     Analysis  by  T.  J.  Herapath  (1.  c): 

^  34-325  Am.  7-680  N'a  15-752  H  42-243  =  100. 

Mixed  with  about  9  p.  c.  of  impurities,  consisting  of  organic  matters  along  with  chlorid  of 
Bodium,  carbonate  of  lime,  carbonate  of  magnesia,  phosphate  of  hme,  sand,  etc. 

Pyr.,  etc.— B.B.  intumesces,  blackens,  and  gives  off  water  and  ammonia,  colors  the  flame  mo- 
mentarily a  famt  green,  and  fuses  to  a  transparent  colorless  glass,  soluble  in  boiling  water. 

Obs.— Found  in  guano  at  the  island  of  Ichaboe  on  the  west  coast  of  Africa,  and  named  from 
ihe  Latin  stercus,  dung.  ,  • 

This  species  is  identical  with  the  Salt  of  FJwsphorus,  used  as  a  flux  in  blowpipe  analysis. 

516.  STRUVITE.     Struvit  Ulex,  CEfv.  Ak.  Stockh.,  1845,  iii.  32,  Ann.  Ch.  Pharm.,  Ixvi.  41 
Guanite  E.  F.  Ttschemacher,  Phil.  Mag.,  III.  ixviii.  546,  1846. 


552 


OXYGElSr   COMPOUNDS. 


Orthorhombic.     Hemihedral,  two  opposite  sides  having  itnlike  planes  s' 
/A  7=101°  42;  6>Al-^=132°  32';  ^  :  5  :  g=1'0900  :  1  :  1-2283.     Ob: 

served  planes  as  in  the  annexed  figure. 
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0  A  l-^=138°  25' 
6^Ai-z=151  25 
0  A  i-l=dO 


i-2  A  ^-2,  ov.  i-l,=6d°  8' 
l-^  Al-^,  ov.  6>,=:96  50 
|-z  A  |-^,  ov.  ^-2,  =  57  10 


but  slightly  soluble. 


Cleavage  :    0,  perfect.     Twins  :    composition-face  \ 

k=2.  G.=l-65-l-7.  Color  slightly  yellow 
ish  to  brown  ;  white.  Lustre  vitreous.  Translu 
cent;  sometimes  opaque.   Brittle.    Tasteless, being ii 


Comp. — NH^OMg^^4-12II=Pliosphoric  acid  29*0,  magnesia  16*3,  ammonia  10*6,  water  44*1 
=100.     Ulex  obtained  (Jahrb.  Min.  1851,  51): 


1^ 

Mg 

Fe 

Mn 

Am.fi: 

28*56 

13-46 

3-06 

1-12 

53-76 

Pyr.,  etc. — In  the  closed  tube  gives  off  water  and  ammonia  and  becomes  opaque.  B.B.  colora 
the  flame  green,  and  fuses  easily  to  an  enamel,  which,  heated  with  cobalt  solution,  assumes  a 
beautiful  purple  color.     Soluble  in  acids. 

Obs. — Found  in  guano  from  Saldanha  Bay,  coast  of  Africa,  imbedded  in  patches  of  crystals ; 
also  under  an  old  church  in  Hamburg,  where  quantities  of  cattle  dung  existed  in  the  soil  above 
a  bed  of  peat  which  contained  the  crystals.  This  salt  forms  when  a  tribasic  phosphate  and  a 
salt  of  ammonia  are  dissolved  together,  and  a  salt  of  magnesia  is  added  to  the  mixture. 

The  dimensions  of  the  crystals  are  nearly  those  of  barytes  if  l-l  be  taken  as  |-i. 

Named  after  the  Russian  statesman  v.  Struve. 


517.  HAIDINGERITE.     Turner  Edinb.  J.  Sol.,  iil  303,  1825. 

Orthorhombic.      I A  1=100°  (80°  over  i-i),  0  A  l-fcl48°  16';  a  :!>:€'. 

:0"595  :  1  :  1*1918.    Observed  planes ;  vertical,  /,  i-l,  i-i ;  domes,  |-z,  2-^, ,, 
^-z,  14;  octahedral,  4-2,  |-J.     J--^  A  |^-^,  top,  ==146°  53',, 
l-^  A  l-^=126°  58',  I A  i^-fcl40°,  I A  i-i=lZO\    Cleav-  ] 
age  :  i-l  highly  perfect.   Mostly  in  minute  crystals  aggre- 
gated into  botryoidal  forms  and  drusy  crusts. 

H.=l-5-2'5.  0.  =  2-848.  Lustre  vitreous.  Streak- 
white.  Color  white.  Transparent — translucent.  Sec- 
tile  ;   thin  laminae  slightly  flexible. 
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Oomp.— (fCa+^lif  ls  +  3fl=Arsenic  acid  58-1,  lime  28*3,  water 
13-6=:100.     Turner  (1.  c.)  obtained,  arsenate  of  lime  85*681,  and  water 
14*319.     Dissolves  easily  in  nitric  acid. 
P3rr. — B.B.  like  pharmacolite. 

Obs. — Supposed  to  be  from  Baden  or  JoacMmsthal,  according  to  R.  P.  Greg,  Jr.,  whose  cabi- 
net contained  the  only  specimen  that  has  been  observed ;  probably  the  latter  place,  according  to 
Vogl  (Min.  Joach.,  186).     It  is  associated  with  pharmacolite. 
Named  after  W.  Haidinger. 

518.  BRUSHITE.     G.  E.  Moore,  Proc.  Acad.  Cal.,  iil  16T,  1864,  Am.  J.  Sci.,  II.  xxxix.  1865. 

Monoclinic.     C7=62°  45',  I A  7=142°  26';  a\l\  c=0-5396  :  1  :  2'614 


HYDROUS   PHOSPHATES   AND   ARSENATES. 


55?. 
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/  A  iA  =  10S°  4r,  1  A  a=101°  40',  1  A  1  =  156°  4G'  (15G°  20' 
by  approximate  measurement),  ~1  A  -1  (unobserved  planes)  = 
164°  22',  angle  between  edge  ///and  lines  of  cross  cleavage 
d  (=0  on  ortliodiagonal  section  or  plane  ^-^)  117°— 117|° 
and  between  same  edge  ///  and  edge  1/1  {=i-i  on  l-i)  = 
95°— 95i°  ;  whence  0  A  l-^=:about  147°  30',  Dana.  Cleavage  : 
clinodiagonal,  perfect  and  pearly;  0  (parallel  to  d)  perfect, 
crystals  often  breaking  transversely  along  this  plane.  Crys- 
tals small  and  slender.     Also  concretionary  massive,  consisting'- 

pf  lamellar  individuals,  and  having  pearly  cleavages. 

H.=:2-2-5.     G.  =  2-208.     Lustre   of   i-l  pearly,   elsewhere 

[vitreous,  and  in  part  splendent ;  when  massive,  earthy,  or  more 
>r  less  resinous.     Colorless  to  pale  yellowish.     Transparent— 

Itranslucent. 

Comp.— (f  Ca+^fl:f^+4S,  or,  of  the  general  formula,  R'^  +  aq.    Analyses:  1,  2,  Moore 
|(L  c.);  3,  Julien  (ib.,  xl.  379): 


^ 

Ca 

1. 

Aves  I. 

41-50 

32-65 

2. 

u 

41-32 

32-'73 

3. 

Sombrero 

39-95 

32-11 

26-33  ==100-48  Moore. 
26-40  =  100-45  Moore. 
25-95,  Xl,  3Po  0-33,  S  0-78,  hygrosc. 


l-23r=  100-35  Julien. 


Pyr.,  etc. — Heated  in  a  closed  tube  whitens,  and  at  an  incipient  red  heat  gives  off  -water.  B.B. 
in  the  platinum  forceps  fuses  easily  with  intumescence,  tinging  the  flame  green ;  the  button 
crystalline  with  brilliant  facets  on  cooling.  Dissolves  readily  in  dilute  nitric  and  muriatic 
acids. 

Obs. — Occurs  on  the  rock  guano  of  Aves  Island  and  Sombrero  in  the  Caribbean  Sea,  in  groups 
and  crusts  consisting  of  delicate  and  mostly  transparent  crystals.     Named  after  G-.  J.  Brush. 

The  species  may  be  regarded  as  isomorphous  with  vivianite;  2a  :  b  :  ic  of  brushito  equalling 
1-0792  :  1  :  1-307,  which  is  very  near  the  ratio  in  vivianite  given  on  page  657.  The  two  agree  in 
formula,  except  that  one  has  4H  and  the  other  811.  It  is  isomorphous  also  with  pharmacolite 
if  the  prism  7(142"  26')  be  regarded  as  corresponding  to  i-2  of  the  latter,  the  angle  of  which  is 
141°  8'. 

619.  METABRUSHITE.     A.  A.  Julien,  Am.  J.  Sci.,  II.  xl.  371,  1865.    Zeugite  Julien,  ib, 

p.  373.     Ornithite  Julien,  ib.,  p.  377. 
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Monoclinic,  with  pearly  clinodiagonal  cleavage,  as  in  bnishite. 
ring  planes,  the  clinodiagonal  i-l,  with  the 
two  ortliodiagonal  i-i  and  -l-^,  giving  the 
section  in  the  annexed  figure.  Crystals  usu- 
ally having  i-i  broad  and  even,  but  not  shin- 
ing, and  the  other  planes  deeply  furrowed 
and  rounding  into  one  another,  as  in  fig.  462 ; 
sometimes  thin  and  flattened  parallel  to  i-l. 
Angle  i-i  A  -l-^  varying,  38°— 46°,  mostly 
38°— 42°;  and  38°  in  the  best  crystals 
(Dana).     Cleavage :  clinodiagonal  perfect. 

H.  =  2-5-3.  G.  =  2-288,  2-356,  2*362. 
Lustre  feeble,  except  on  the  cleavage-face, 
which  is  pearly,  somewhat  resinous  in  frac- 
ture. Color  pale  yellow,  buff,  to  nearly 
white ;  streak  uncolored.  Translucent  to 
transparent.     Brittle. 


Occur- 


462 
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Comp.— (f  Ca+ifl)^^+3fi=Phogphoricacid  41-90,  lime  35-42,  -water  20-68=100;  or  same 
as  brushite,  excepting  one  less  of  water.    Analyses :  1,  Julien  (1.  c.) : 

^         6a  Mg       ^1,^6     fi         S 

1.  (t)42-'72    32-98        0-52        0-79     21*83     005,  hygrosc.  1-50=100-39  Julien. 

The  water  included  some  organic  matter. 

Pyr.,  etc. — Same  as  for  brushite. 

Obs. — From  Sombrero,  coating  cavities  in  guano  and  the  coral  rock  altered  by  filtrations  from 
the  overlying  guano.     Crystals  sometimes  1  inch  long  and  ^  inch  broad. 

This  compound,  as  Juhen  states,  has  been  recognized  as  an  artificial  salt  by  Raewsky  and  BerzeHus..5 

Alt. — The  crystals  of  metabrushite  from  Sombrero  are  often  hollow  from  the  removal  of  thei 
interior,  and  otherwise  altered.     Julien  describes  the  following  varieties 

1.  H.  =  3-25.  G.  =  2-971.  The  crust  of  the  hollow  crystals  thin,  and  surfaces  within  and  with-h 
out  often  coated  by  minute  rhombs  of  calcite ;  the  zeugite  of  Julien.  2.  Crust  rather  thicker,  i 
without  a  glittering  surface  of  calcite  rhombs.  3.  G-.  =  2-988 — 3-030;  in  narrow  blades  sometimesJ 
an  inch  long ;  the  crust  thick,  the  crystals  being  nearly  or  quite  solid 

4.   Orniihite  of  Julien,  from  Sombrero  (1-  c,  p.  377),  appears  also  to  be  altered  metabrushite,  itat 
crystals  presenting  the  same  forms  and  habit,  but  usually  quite  small  and  very  thin  parallel  to  the i 
orthodiagonal ;  also  sometimes  thin  parallel  to  the  clinodi agonal,  and  acute  rhombic  in  section ; 
angle  i-i  A  -l-z=about  38° ;  H.  =  2-5.     The  analysis  given  was  made  on  only  one-tenth  of  a  gram,  a 
and  the  results  are  hence  unavoidably  doubtful. 

Analyses  of  1,  3,  4,  afforded  Juhen  (the  water  including  some  organic  matter) : 

Yar.  1.  Zeugite  (|)  46-55 
Var.  3.       "  43-24 

Var.  4.   Orniihite     40-14 

In  1,  0.  ratio  for  1^,  Oa  (impurities  excluded) =2-95  :  1*56  ;  ornithite  corresponds  nearly  to  the 
formula  Ca^  1^  +  2  aq. 

There  occur  also  hemispherical  stellated  groups  of  white  crystals,  as  altered  ornithite,  which  j 
Mr.  Julien  has  not  analyzed,  but  supposed  to  be  the  same  compound  minus  the  water.     One  \ 
crystal  of  the  so-called  ornithite  examined  by  the  author  had  on  its  edges  and  surface  microscopic 
tufts  of  acicular  crystals. 

Epiglauhite  and  crystalhzed  Glaubapaiiie  of  Shej)SiTd  (Am.  J.  ScL,  II.  xxii.  96,  1856).  One  or  the  3 
other  of  these  may  be  metabrushite  or  brushite.  Glaubapatite  has  already  been  remarked  upon  i 
on  page  535.  It  may  be  added  that  there  is  further  proof.thai  no  such  guBjUO  compound  exists  3 
(combination  of  sulphate  of  soda  and  phosphate  of  lime)  in  that  A.  A.  Julien  has  found  no  evidence  3 
of  it  in  his  investigations.  His  results  suggest  that  Shepard's  soda  may  have  come  from  common  i 
salt  present,  and  his  sulphuric  acid  from  sulphate  of  hme. 

Epiglauhite  is  described  as  occurring  in  "  small  aggregates  or  interlaced  masses  of  minute  semi-  - 
transparent  crystals  of  a  shining  vitreous  lustre,  which  are  always  implanted  on  druses  of  glaub-'  • 
apatite,  with  H.=about  2-5,"  and  as  being  "  a  largely  hydrate  phosphate,  chiefly  of  lime,  and  may  ' 
also  contain  magnesia  and  soda."  It  is  not  impossible  that  the  mineral  is  metabrushite,  although  i 
Bome  characters  are  inconsistent  with  such  a  conclusion.  If  so,  the  name  epiglauhite  (meaning  ; 
occurring  implanted  on  glaubapatite)  is  inapplicable,  and  should  be  rejected. 

520.  PHARMACOLITE.  Arseniksaurer  Kalk  (von  Wittichen)  Selb,  Scherer's  J.,  iv.  537, 
1800.  Pharmakolit  Karsten,  Tab.,  75,  1800.  Arsenikbliithe  Wern.,  pt.  Arseniate  of  Lime, 
Chaux  arseniatee  Fr.  Picropharmacolit  Stromeyer,  GUb.  Ann.,  Ixi.  185,  1819.  Arsenicite 
JBeud.,  Min.,  IL  593,  1832. 


Ca 

fi 

Mg 

3^e,^l     S 

c 

F 

NaCl 

44-21 

3-02 

3-59 

0-66     0-19 

0-24 

tr. 

1-08  =  99-54  Julien. 

48-87 

3-98 

0-56 

1-02     0-18 

1-74 

tr. 

?    =99-59  Julien. 

45-77 

9-45 

4-62 

=99-98  Julien. 
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Monoclinic.  7a  7=111°  6',  f  2  A  ^-2-=141°  8', 
i-i  A  '^-2=109°  26',  i-i  A  ^'-1=90°,  1  A  1  =  117°  24^ 
^'4  A  1=121°  28',  i^'-i^Al=95°  46',  i-i,  on  edge 
l/lj=83°  14'.  Cleavage:  i-\  eminent.  One  of 
the  faces  1  often  obliterated  by  the  extension  of 
the  other.  Surfaces  i-i  and  ^'-2  usually  striated 
parallel  to  their  mutual  intersection.  Karely  ii? 
crystals ;  commonly  in  delicate  silky  fibres  or  acicu 


Is 

Ca 

1. 

'2. 
3. 

Wittichen 
Andrea  sberg 
Gliicksbrunn 

50-54 
45-68 
51-58 

25-00 
27-28 
23-59 

ori 
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ar  crysta.lizations,  in  stellated  groups.     Also  botrjoidal  and  stalactitic 
.nd  sometimes  massive. 

H.  =  2— 2*5.  G.  =  2-64— 2'T3.  Lustre  vitreous  ;  on  i-i  inclining  to  pearly. 
])olor  white  or  grayish  ;  frequently  tinged  red  by  arsenate  of  cobalt.  IStreak 
vhite.     Translucent — opaque.     Fracture  uneven.     Thin  lamina)  flexible. 

Oomp.— (f  Oa+^  fif  Ss  +  5  H=Arsenic  acid  5M,  lime  24-9,  water  240  =  100.  Analyses:  1, 
Oaproth  (Beitr.,  iil  277);  2,  John  (Ch.  Unters.,  ii.  221);  3,  Rammelsberg  (Fogg.,  Ixii.  150): 

2i-46  =  100  Klaproth. 

23-86=96-82  John. 

23-40,  Co,  Fe  1-43  =  100  Ramm. 

The  cobalt  in  the  last  is  attributed  to  a  mixture  with  cobalt  bloom.  Turner  obtained  for  a 
ipecimen  of  unknown  locality  (Brewst.  J.,  iii.  306)  Arsenate  of  lime  79-01,  water  2O'99=100. 
he  name  arsenicite  is  applied  by  Beudant  to  the  mineral  analyzed  by  John  on  the  ground  of  the 

alysis  alone. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  becomes  opaque.  B.B.  in  O.F.  fuses  with 
Intumescence  to  a  white  enamel,  and  colors  the  flame  light  blue  (arsenic).  On  charcoal  in  R.F. 
Ijives  arsenical  fumes,  and  fuses  to  a  semi-transparent  globule,  sometimes  tinged  blue  from  traces 
)f  cobalt.  The  ignited  mineral  reacts  alkaline  to  test  paper.  Insoluble  in  water,  but  readily 
joluble  in  acids. 

Obs. — Found  with  arsenical  ores  of  cobalt  and  silver.  Has  been  found  at  "Wittichen,  Baden,  in 
aystals ;  at  St.  Marie  aux  Mines  in  the  Vosges,  in  botryoidal  or  globular  groups ;  at  Andreas- 
berg  in  the  Harz,  and  at  Riechelsdorf  and  Bieber  in  Hessia;  at  Gliicksbrunn  in  Thuringia ;  at 
Joachinlsthal  in  Bohemia. 

This  species  was  named,  in  allusion  to  its  containing  arsenic,  from  (pi'ipftuKov,  poison. 

Viewing  the  form  as  above,  it  is  remotely  homceomorphous  with  cobalt  bloom  and  vivianite. 

520A.  PicropharmacolUe  of  Stromeyer,  from  Riechelsdorf  (1-  c.),  contains  Arsenic  acid  46-97, 
lime  24-65.  magnesia  3-22,  oxyd  of  cobalt  I'OO,  water  2;V98=99-82,  affording  the  formula 
(Ca,  Mg)^  ls^-+-12  H,  Ramm  ;  but  it  is  probably  impure  pharmacolite.  The  prelix  picro,  from 
irtifpof,  bitter,  alludes  to  the  magnesia  present. 

521.  CHUROHITE.  A  new  British  mineral  containing  cerium  A.  H.  Church,  Ch.  News,  xii. 
121,  1865.  Churchite  G.  G.Williams,  ib.  183.  Ilydrated  Cerous  Phosphate  Church,  J.  Ch.  See, 
II.  iii.  259,  1865. 

Monoclinic  ?  In  fan-like  aggregations  of  minute  crystals.  Cleavage 
perfect  in  one  direction  (the  clinodiagonal?) ;  also  radiated  columnar. 

H.=3.  G.=:3-14?  Lustre  vitreous;  pearly  on  cleavage  plane;  color 
pale  smoke-gray,  tinged  with  flesh-red.  Streak  white.  Transparent  to 
translucent.     Fracture  conchoidal.     Doubly  refracting. 

Oomp.— 0.  ratio  for  ft,^,fi[=3  :  5  :  4;  (fCe+iCa)'  ^  +  4 fl= Phosphoric  add  27-73,  ceria 
62-73,  lime  5-47,  water  14-07  =  100.   Analysis  •  Church  (J.  Ch.  Soc.,  II.  m.  262): 

j?  Ce  Ca  n 

28-48  51-87  5-42  14-93  =  100-70  Church. 

Pyr.,  etc.— B.B.  in  tube  yields  acid  water,  becoming  opaque.  In  outer  flame  becomes  reddish, 
and  difacultly  soluble.  With  borax  in  outer  flame  gives  a  bead  which  is  orange-yeUow  and  opalmo 
while  hot,  and  colorless  or  slightly  amethystine  when  cold. 

Obs.— Occurs  at  Cornwall,  in  a  copper  lode,  as  a  coating  -^,  of  an  inch  thick  on  quartz  and 
argillaceous  schist.  C.  G.  Williams  (1.  c.)  has  proved  churchite  to  contain  didymuim.  Uiurcn 
obtained  a  trace  of  fluorine.  Cleavage  takes  place  parallel  to  a  rhombic  piano,  which  Maskeiyu*? 
calls  the  basal  plane. 

Kamed  after  Prof.  A.  II  Church,  of  Cirencester,  Eng. 
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522.  HOGRNESITE.    Hornesit  Haid.^  Yerh.  G.  Eeichs.,  41,  1860,  Ber.  Ak.  Wien,  xL  18 

1860. 

Monoclinic.     Cleavage  eminent  in  one  direction,  like  talc.     Also  colum-tj'n 
nar ;  stellar-foliated. 

H,=:0'5— 1.     G.=2'4:t4.     Cleavage  pearly.     Color  snow-white.     Folia 
transparent,  flexible. 

Comp. — S[g^Xs+8  lt=Arsemc  acid  46*6,  magnesia  24-3,  water  29*1=100,  analogous  to  vivian«i  fWl 
ite.    Analysis:  v,  Hauer  (1,  c): 

Is  46-33  Mg  24-54  fi  29-0'7  =  99'94.  jf 

\k 

Pyr.,  etc. — In  a  glass  tube  gives  much  water.     B.B.  fuses  easily,  and  on  charcoal  affords  the 
odor  of  arsenic.     Insoluble  in  water  and  easily  soluble  iu  acids. 

Obs. — First  distinguished  by  Kenngott  in  minerals  from  theBannat  (vicinity  either  of  Cziklowa.  ,' 
or  Orawitza)  in  the  Imperial  Mineral  Cabinet  at  Vienna.     Occurs  in  af  coarsely  granular  cal-i 
cite,  containing  also  some  garnets. 

Named  after  Dr.  Homes.  J- 

523.  RdlSSLERITE.     R.  Blum,  Jahresb.  "Wett  Ges.  Hanau,  32,  1861. 

In  thin  crystalline  plates,  with  columnar  or  fibrous  structure.     Cleav-' 
age  apparent  in  one  direction.     Also  in  vermiform  efflorescences. 

H.=:2— 3.     G.=  ?        Lustre    vitreous   to  dull.      Colorless  or  white. 
Transparent  to  translucent.     Becomes  opaque  and  dull  on  exposure. 

Oomp.— (f  Mg  +  ^fl)3^s+123=:Arsenic  acid  3965,  magnesia  1380,  water  46-55.    Analysis  l 
by  Delffs(Lc.): 

Is  40-16  Mg  14-22  Ce  tr.  £[  45-62 

Pyr.,  etc. — B.B.  fuses  to  a  white  enamel,  and  in  a  closed  tube  gives  water.    On  charcoal  gives 
arsenical  fumes.     Soluble  in  muriatic  acid.  I 

Obs. — Occurs  in  the  Kupferschiefer,  at  Bieber,  with  pharmacolite  and  erythrite.  j 

Named  after  Dr.  C.  Bossier  of  Hanau. 

A  mineral  in  monoclinic  crystals  occurs  at  Joachimsthal  and  Kremnitz,  which,  according  to  i 
T'lchermak  (Anzeig.  Ak.  Wien,  1867,  218),  ha«  the  composition  (f  Mg  +  i  H)^^s+8  H,  and  which  t 
s  probably  roesslerite. 

624.  VrVIANITE.  Bloa  Jamjord,  Naturligit  Berlinerblatt,  Calx  Martis  phlogisto  juncta,  etc.,  | 
Cronst,  182,  1758.  Cseruleum  Berolinense  nati/um  Born.,  Lithoph.,  i.  136, 1772.  Ocre  martiale-e 
bleue.  Bleu  de  Prusse  natif,  de  Lisle  iii.  295,  1783.  Naturliche  Beriinerblau,  Phosphorsaurer  i 
Eisen,  Klapr.,  Crell's  Ann.,  i.  390,  1784.  £isenblau,  Blaueisenerde,  Germ.  Yivianit  (fr.  Corn- 
wall) Wern.,  Leztes  Miu.  Syst,  7  817,  41-  Breith.,  Hoffm.  Min.,  iv.  b,  146,  1817.  Phosphato.3 
of  Iron,  Blue  Iron  Earth.  Per  phosphate.  Per  azure,  Fr.  Eisenghmmer  Mohs,  Min.,  212,  1824,  , 
Eisen-PhylUt  Breith.,  Char.,  26.  1823.  G-laukosiderit  Glocker,  Handb.,  857,  1831.  Mullicite  3] 
Thoms.,  Min.,  l  452,  1 336.     ^jaglarite  Berthier,  Ann.  d.  M.,  III.  xii.  303,  1837. 

Monoclinic.     0=7i°  25',  I A  1=111°  12^  0  A  14=145°  33',  a:h:c=z 
1*002  :  1  :  1*3843.     Observed  planes:   0;   vertical,  i-i,  I,  i-l,  i-S;   clino-  • 
domes,  J4,  14*  hemidomes,  i-%  l-^,  2-i,  -1-i;  hemioctahedral,  -1,1, -J,  -1, 

i:.^  A  l-^^125°  47'        1  A  1,  front,=119°  10'  ^4  A  l-^=90°  0' 

i-i  A  -l-^=144  20         1  A  1-^=149  35  i-S  A  ^-3=154  14 
i-i  A  7=145  36              1  A  il=120  25  i  A  i,  front,=140  52 

i-i  A  ^'-3=167  7  U  A  14,  top,=lll  6  Oa  i-i=10S  35 
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Surface  i-l  smooth,  others  striated.     Cleavage :  i-\,  highly 

^"    :i  renitorm  and  glob- 
or   earthy ;    also   iii- 


464 


i-^ 


traces.     Often 
divergent,  fibrous 


berfect ;  i-i  and 
lilar.  Structure 
Lrusting. 

H.==l-5-2.     G.=2-58-2-68.     Lustre, 
netallic   pearly;    other  faces   vitreous, 
iolorless,  or  nearly   so,  when   unaltered 
yreen, 


^■^ 


pearly 

Color   white 

often    blue 


or 
or 
to 


deepening  on  exposure  ;  usually  green  when  seen 
L)erpendicularly  to  the  cleavage  -  face,  and  blue  trans- 
versely ;  the  two  colors  mingled,  producing  the  ordinary 
iirty  blue  color.  Streak  colorless  to  bluish-white,  soon 
ihanging  to  indigo-blue ;  color  of  the  dry  powder  often 
liver-brown.  Transparent — translucent ;  becoming  opaque 
3n  exposure.  Fracture  not  observable.  Thin  laminae 
flexible.     Sectile. 

Comp. — Fe^jf^+ 8  ft  =r Phosphoric  acid  28*3,  protoxyd  of  iron  43-0.  -water  28-7=:  100,  wheu 
colorless,  being  isomorphous  with  erjthrite;  but  changes  readily,  owing  to  oxydation  of  the 
Iron ;  analysis  afforded  Rammelsberg  6  (Fe'  1?+ 8 II)  +  3Pe=^  ^2+  8  H). 

Analyses:  1,  Vogel  (Gilb.  Ann.,  lix.  174);  2,  Rammelsberg  (Pogg.,  Ixiv.  411);  3,  Stromeyei 
(Unters.,  274);  4,  5,  Rammelsberg  (Pogg.,  Ixiv.  411);  6,  Brandes  (Sehw.  J.,  xxxi.  77);  7,  Thomson 
(Min.,  L  452);  8,  W.  Fisher  (Am.  J.  Sci.,  II.  ix.  84);  9,  Rammelsberg  (J.  pr.  Ch.,  Ixxxvi.  344): 

^  3Pe        Fe         fi 

41-0  31-0=98-4yogel. 

11'60  35*65  und.  Rammelsberg. 

41-23  27-48  =  99-89  Stromeyer. 

12-06  33-91  imd.   }  ■d„       ^i„k  n      o  so 

12-06  33-98  27-49  [^'°'°^^^'^<^"S-     ^^-  =  2-58. 

43-78  2500,  'M  0*7,  Si  0-02=99-82  Brandes. 

46-31  27-14=99-51  Thomson. 

44-10  27-95,  Sihca  0-10  =  99-32  Fisher. 

4-26  38-26  28-67  =  100  Rammelsberg.     G.-2-G8. 

Other  analyses,  probably  of  this  species  more  or  less  impure  or  altered,  have  afforded:  10. 
Berthier  (Ann.  d.  M.,  xii.  303);  11,  Segeth  (J.  pr.  Ch.,  xx.  256);  12,  Klaproth  (Beitr.,  iv.  120):  13, 
Berthier  (1.  c);  14,  15,  Struve  (Bull,  phys.-math.  Ac.  St.  Petersb.,  xiv.  171,  185G);  16,  C.  A.  Kurl- 
baum  (Am.  J.  Sci,  II.  xxiii.  422): 


1. 

2. 
3. 
4. 
5. 
6. 

8. 
9. 

Bodenmais                   26-4 
"                            29-01 
St.  Agnes,  Cornwall     31*18 
N.  Jersey,  Mullicite     28-40 

Hillentrup                    30  32 
Mullicite                        26-06 
Delaware                      27-17 
Allentown,  K  J.          28-81 

Aheyras,  BliLt  Iron  Earth  23-1 
"      24-95 
"      32-0 


10. 

11.  Kertsch,  " 

12.  Eckartsberg,  '* 

13.  Anglar,  Anglarite  27*3 

14.  Kertsch  29-17 

15.  Barguis,  earthy^   blue  19-79 

16.  AUentowQ,  N.  J.,  "  29-65 


j^         3Pe  Fe        5 

43-0  32-4,  ^1  0-6,  Mn  0-3=99-4  Berthier. 

48-79  20-26=100  Segeth. 

47-5  20-0=99-5  Klaproth. 

560  16-5  =  998  Berthier. 

21-34  21-54  27-50  =  99-55  Struve.     G.  =  2-72. 

33-11  13-75  26-10,  Mg  7-37  =  100-12  Struve. 

18-45  27-62  25-GO,  Mg  0-u3=10r35  Kurlbaum. 


The  anglarite  corresponds  to  the  formula  Fe*f*  +  4fl:;  it  is  probably  massive  vivianite. 
A  vivianite  from  New  Zealand  afforded  R.  Pattison  (FhU.  Mag.,  III.  xxv.  495): 

Phos.  iron  62-8,  water  284,  organic  matter  2-8,  silica  5-2=99-2. 

Pyr.,  etc.— In  the  closed  tube  yields  neutral  water,  whitens,  and  exfoliates.  B.B.  fuses  al 
1-6,  coloring  the  flame  bluish-green,  to  a  grayish-black  magnetic  globule.  With  the  tluxes  reacts 
or  iron.     Soluble  in  muriatic  acid. 

Obs.— Occurs  associated  with  pyrrhotite  and  pyrite  in  copper  and  tin  vems ;  sometimes  in 
narrow  veins  wi'.h  gold,  traversing  gray-wacke ;  both  friable  and  crystallized  in  bed.s  of  clay,  and 
sometimes  assocjited  with  limonite,  or  bog  iron  ore;  often  in  cavities  of  fossils  or  buried  bones. 

At  St.  Agnes  in  Cornwall  transparent  indigo  crystals  have  been  found,  1  in.  in  diameter  and  2  long, 
on  pyrrhotite ;  at  Wheal  Fahnouth,  and  near  St.  Just;  in  Devonshire,  near  Tavistock  ;  at  I^oden- 
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mats,  and  the  gold  mines  of  Yorospatak  in  Transylvania,  in  crystals ;  on  the  promontory  of  Kertscl 
in  the  Black  Sea,  in  large  indistinct  crystals  in  the  interior  of  shells.  The  earthy  variety,  some 
times  called  blue  iron  earth  or  native  Prussian  blue  {Fer  azure),  occurs  in  Greenland,  Syria,  Carini 
thia,  Cornwall,  etc.  The  friable  varieties  in  bog  iron  ore  in  several  peat  swamps  in  the  Shetlanc 
Isles,  at  Ballagh  in  the  Isle  of  Man,  accompanying  sometimes  the  horns  of  the  elk  and  deer,  ano  f^' 
near  an  old  slaughter-house  in  Edinburgh.  At  Cransac,  France,  in  crystals  formed  after  the 
burning  of  a  coal  mine. 

In  N.  America,  it  occurs  in  K  York,  at  Harlem,  in  crystals  accompanying  stilbite  and  feldspar  iri 
fissures  in  gneiss.     In  New  Jersey,  at  Imleytown,  in  dark  blue  crystals  ;  at  Allentown,  Monmouttl 
Co.,  in  considerable  abundance,  both  crystallizea,  in  nodules,  and  earthy,  imbedded  in  bog  iron  orei 
and  associated  with  clays;  at  Mullica  Hill,  Gloucester  Co.  (MuUicite),  in  cylindrical  masses,  con-i 
sisting  of  divergent  fibres  or  acicular  crystals;  at  Franklin,  occasionally;  it  often  fills  the  interioi!  V^ 
of  belemnites  and  other  fossils  in  the  Ferruginous  sand  formation.     Also  in  Delaware  (see  anal,  ^j 
above),  4  m.  W.  of  Cantwell's  Bridge,  and  near  Middletown,  in  Green  sand,  m  fine  large  crystaldj  HSl 
which  are  colorless  when  first  obtained,  evidently,  as  Fisher  observed,  containing  only  protoxydij  ^\^ 
of  iron ;  near  Cape  Henlopen,  in  Sussex  Co.     In  Maryland,  in  the  north  part  of  Somerset  and( 
Worcester  Cos.     In  Virginia,  with  bog  ore  in  Stafford  Co.,  and  8  or  10  ra.  from  Falmouth,  with! 
gold  and  galenite.     In  Canada,  with  limonite  at  Vandreuil,  abundant. 

Named  by  Werner  after  J.  G.  Vivian,  an  English  mineralogist  who  discovered  the  specimens  ini 
Cornwall.  Werner  was  not  aware  of  their  identity  with  the  Blaueisenerde  when  he  gave  thet^ 
name.  j  , 

Alt. — Becomes  altered,  as  above  stated,  through  the  oxydation  of  the  iron,  which  the  analysess  »6, 
given  illustrate.   Tschermak  obtained  (Ber.  Ak.  Wien,  xlix.  342)  for  an  altered  viviauite  in  crystalss 
from  a  cabinet  in  Vienna,  P  30*5, 3Fe  55*0,  Na  To,  H  14'0=:101.    G.  =  2-95 ;  lustre metaUic-pearly ; 
color  on  face  of  cleavage  pinchbeck-brown,  elsewhere  blackish-brown ;  streak  ochre-yellow. 

Beraunite  Breithaupt  (Handb.,  15G,  1841,  B.  H.  Ztg.,  1853,  402)  is  of  similar  origin  and  char- 
acter. It  occurs  in  small  foHated  and  columnar  aggregations,  with  one  perfect  metallic-pearly 
cleavage,  having  H.  =  2;  G.  =  2-878;  color  hyacinth-red  to  reddish -brown ;  streak  dirty  yellow, 
l^lattner  found  it  to  be  a  hydrous  phosphate  of  sesquioxyd  of  iron.  From  St.  Benigna,  near 
Beraun,  in  Bohemia;  and  reported  also  from  Wheal  Jane,  near  Truro,  England,  by  Greg,  associ- 
ated with  pure  and  altered  vivianite.  !  ^ 

525.  SYMPLESITE.     Symplesit  Breith.,  J.  pr.  Ch.,  x.  501,  1837. 

Monoclinic.  In  form  resembling  erytlirite.  Cleavage  perfect  parallel ' 
with  the  clinodiagonal  face.  In  minute  prismatic  crystals ;  also  aggre- 
gated. 

H.= 2*5,  nearly.     G.= 2*957.    Lustre  of  cleavage-face  pearly ;  elsewhere  i 
vitreous.      Color    pale    indigo,    inclined   to    celandine-green ;    sometimes 
between  leek-  and  mountain-green.     Streak  bluish-white.     Subtransparent 
to  translucent. 

Comp. — Supposed  to  be  an  arsenate  of  the  protoxyd  of  iron. 

Pyr.,  etc. — In  the  closed  tube  yields  much  water ;  at  a  high  temperature  some  arsenous  acid 
sublimes,  imparting  an  acid  reaction  to  the  water,  and  giving  a  black  magnetic  residue.  B.B.  in 
the  forceps  infusible,  but  colors  the  outer  flame  light  blue  (arsenic),  and  becomes  black  and 
magnetic.  On  charcoal  gives  a  strong  arsenical  odor.  With  the  fluxes  reacts  for  iron,  and  givea 
also  traces  of  manganese  and  sulphuric  acid  (Plattner). 

According  to  Breithaupt,  when  heated  in  a  glass  tube,  it  turns  brown,  and  loses  26^  p.  c.  of 
Water.     Plattner  found  24|-  p.  c. 

Obs. — Occurs  at  Lobenstein  in  Voigtland,  with  spathic  iron. 

526.  ERYTHRITE.  Kobold-Bliithe  BrilcJcmann,  Magnalia,  161,  etc.,  1727.  Kobolt  Blomma 
Flos  Cobalti  [the  cryst.],  Koboltbeslag  [impure  earthy],  Cobalti  minora  colore  rubro,  etc. 
Wall,  Min.,  234,  1747.  Koboltblute,  Koboltbeschlag,  Ochra  Cobalti  rubra,  Cronstedt,  212,  1758. 
Kobaltbliithe  Germ.  Cobalt  Bloom,  Red  Cobalt,  Cobalt  Ochre.  Cobaltum  acido  arserico 
mineralisatum  Bergmann,  Sciagr.,  134,  1782,  Opusc,  ii.  446,  1780  (first  anal.).  Arseniate  of 
Cobalt.  Cobalt  arseniate  Fr.  Erythrine  Baud.,  Min.,  ii.  596,  1832.  Rhodoise  Huoi,  L  313, 
1841. 

Monoclinic.     0=70°  54',  I A  7=111°  16',  0  A  U=Ue°  W;  a:h:c 


HYDROUS    PHOSPHATES   AND    ^JISENATES. 


559 


'|N0-9Y47  :  1  :  1'3818.     Observed  planes  as  in  the  annexed  fio-urc,  toiretliei 


J'p  th  3-^  and  |-^  between  i-i  and  1-i. 


i  A  1*4=90°  0'       i-i  A  ^'-1=155°  5' 
i  A  l-^=124  51     t-i  A  '^'4=137  6 

iparjt  A  1  =  149  12         ^'-1  A  ^-|  =  130  10 


terthe 


rset  an 
til,  ffit 


^A^4=:94°12' 

^'4  A  1  =  120  48 
1  A  1=118  24 


^65 


;rystal3 


irfVices  i-i  and  1-i  vertically  striated.  Cleavage:  i-i 
ghly  perfect,  i-i  and  1-^  indistinct.  Also  in  globular 
id  reniform  shapes,  having  a  drusy  surface  and  a  colum- 
ir  structure ;  sometimes  stellate.  Also  pulverulent  and 
rthv,  incrusting. 

H.=l*5— 2-5;  the  lowest  on  i-i.  G.  =  2'948.  Lustre 
i-i  pearly;  other  faces  adamantine,  inclining  to  vitre- 
is ;  also  dull  and  earthy.  Color  crimson  and  peach-red, 
metimes  pearl  or  greenish-gray;  red  tints  incline  to 
ue,  perpendicular  to  cleavage-face.  Streak  a  little  paler  than  tlie  color , 
.6  dry  powder  deep  lavender-blue.  Transparent — subtransluccnt.  Frac- 
ire  not  observable.     Thin  laminae  flexible  in  one  direction.     Sectile. 


■pearly 


near 


Sclineeberg. 


Var. — 1.  Crystallized  aud  foliated.  2.  Earthy.  The  latter  is  the  earthy  cobalt  bloom  (Kobalt- 
schlag  Gtrm.,  Rhodoise  Huot). 

Comp. — Oo^  ^s +  8  it  =  Arsenic  acid  38'43,  oxyd  of  cobalt  3755,  water  24*02  ;  Co  often  partly 
placed  by  Fe,  Ca,  or  Ni.  Analyses :  1,  Bucholz  (Gehleu's  J.,  II.  ix.  308) ;  2,  Laugier  (Mem.  d. 
us.  d'liist,  ix.  233);  3.  4,  5,  Kerstcu  (Pogg.,  Ix.  251);  6,  Lindaker  (Yogi's  Joack): 


• 

Is 

Co 

1. 

Riechelsdorf 

37 

39 

2. 

Allemont 

40-0 

20-5 

3. 

Schneeberg 

38-43 

36-52 

4. 

K 

38-30 

33-42 

5. 

(( 

38-10 

29-19 

6. 

.Toachimsthal  . 

36-42 

23-75 

Ni      Fe       Ca 


9-2 


5-5 

l-OI 

4-01 


•GO 


II 

22  =  98  Bucholz. 
24-5  =  99-7  Laugier. 
24-10=  100-06  Kersten. 
24-08  =  99-81  Kersten. 
23-90  =  09-19  Kersten. 


11-26     3-51     0-42     23-52,  S  0-80  =  99-74  Lindaker. 


Pyr.,  etc. — In  the  closed  tube  yields  water  at  a  gentle  heat  and  turns  bluish ;  at  a  higher 

i.eat  gives  ofFarsenous  acid,  which  condenses  in  crystals  on  the  cool  glass,  and  the  residue  has  a 

I  ark  gray  or  black  color.     B.B.  in  the  forceps  fuses  at  2  to  a  gray  bead,  and  colors  the  tiaine 

ight  blue  (arsenic).     B.B.  on  charcoal  gives  an  arsenical  odor,  and  fuses  to  a  dark  gray  arscnid, 

„  ( «rhich  with  borax  gives  the  deep  blue  color  characteristic  of  cobalt.     Soluble  in  muriatic  acid, 

in  jiving  a  rose-red  solution. 

The  earthy  cobalt  bloom,  of  a  peach-blossom  color  (kobaltbeschlag),  is  shown  by  Kersten  to  be 
lobalt  bloom,  with  some  free  arsenous  acid.     He  obtained : 


Ss 

Is 

Co 

te 

It 

1.  Schneeberg 

61-00 

19-10 

16-60 

2-10 

11-90  =  100-70. 

2.  Annaberg 

48-10 

20-00 

18-30 

12-13  =  98-53, 

with  a  trace  of  nickel,  lime,  and  sulphuric  acid  (Pogg.,  Ix.  262).  j     •     v  -i 

Obs.— Occurs  at  Schneeberg  in  Saxony,  in  micaceous  scales,  stellularly  aggregated ;  in  bril- 
liant specimens,  consisting  of  minute  aggregated  crystals,  at  Saalfcld  in  Thuringia ;  also  at 
Riechelsdorf  in  Hessia:  Wolfach  and  Wittichen  in  Baden;  Moduin  in  Norway.  The  earthy 
peach-blossom  varieties  have  been  observed  at  Allemont  in  Dauphiny;  m  Cornwall,  at  tJic 
Botallack  mine,  St.  Just,  etc.;  near  Alston  in  Cumberland;  near  Killarncy  in  Ireland.  -A.  per- 
red  ly  green  variety  occurs  at  Flatten  in  Bohemia,  and  sometimes  red  and  green  tmgcs  have  been 
observed  on  the  same  crystals.  .        ,   ^. 

Efythrite,  when  abundant,  is  valuable  for  the  manufacture  of  smalt.     Named  from  rpi^4<. 
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526A.  RoSELiTE.  The  roselite  of  Levy  (Anij.  Phil.,  II.  viii, 
439,  1824,  and  Ed.  J.  Sci.,  ii.  177)  is  probably  a  variety  of  cobal|i 
bloom  ;  and  Kersteu  suggests  that  it  may  be  identical  with  the' 
variety  in  the  third  of  his  analyses  above,  which  contains  lime 
an  element  detected  by  Children  in  roselite.  The  form  heri 
given  is  from  Levy.  Haidinger  makes  it  a  twin  with  composi 
tion  parallel  to  i-i. 

Orthorhombic.     Ja  7=132°  48'.     0  A  ]-?=:158°  2'.    Cleavagi 
distinct  and  brilliant,  parallel  to  i-%.     It  is  deep  rose-red,  withth* 
lustre  vitreous,  and  H.  =  3,  ' 

Its  only  known  locality  is  at  Sehneeberg  in  Saxony,  where  i 
has  been  found  in  small  quantities  on  quartz.     Named  after  G.  Eose,  of  BerUn. 


626B.  Lavendulan  (Breithaupt,  J.  pr.  Ch.,  x.  505,  1837).  Amorphous,  with  a  greasy  lustre 
mclining  to  vitreous.  H.  =  2-5— 3.  G. =3-0 14,  Breithaupt.  Color  lavender-blue.  Streak  pale 
blue.     Translucent.     Fracture  conchoidal. 

Contains,  according  to  Plattner,  arsenic,  and  the  oxyds  of  cobalt,  nickel,  and  copper,  with 
water.     J.  Liudaker  (Jahrb.  G.  Reichs.,  iv.  555)  found  oxyd  of  copper  as  a  prominent  ingredisD:! 
with  the  others  mentioned.     Fuses  easily  before  the  blowpipe,  coloring  the  flame  deep  blue,  and 
yielding  a  globule  which  becomes  crystalline  on  cooling.     On  charcoal  yields  an  arsenical  odor^ 
With  the  fluxes  gives  the  reaction  of  cobalt.     Occurs  at  Annaberg  in  Saxony,  with  cobalt  ancj  m^ 
other  ores,  and  is  a  result  of  their  alteration. 


Is 

Ni 

Oo 

1. 

Allemont 

36-8 

36-2 

2-5 

2. 

Riechelsdorf 

36-97 

37-35 

3. 

Sehneeberg 

88-30 

36-20 

l-5c 

4. 

<( 

38-90 

35-00 

5. 

<( 

37-21 

36-10 

tr. 

527.  ANNABERGITE.  Ochra  Niccoli,  Niccolum  calciforme,  Cronst,  Min.,  218, 1758.  Nickel- 
ocker.  Nickelbliithe.  Nickel  Ochre;  Nickel  Green;  Arseniate  of  Nickel.  Nickel  Arseniat^ 
Annabergite  B  &  K,  503,  1852.  v 

Monoclinic.     In  capillary  crystals  ;  also  massive  and  disseminated. 
Soft.     Color  fine  apple-green.     Streak  greenish- white.    Fracture  uneven, 
or  earthy.  ~  I 

Comp. — Ni^  As 4-8  fi= Arsenic  acid  38*6,  oxyd  of  nickel  37-2,  water  24*2=100.  Analyses :  1 
Berthier  (Ann.  Ch.  Phys.,  xiii.  52) ;  2,  Stromeyer  (Schw.  J.,  xxv.  220) ;  3-5,  Kersten  (Pogg.,  Ixl 
251): 

fl 

25-5=100  Berthier. 

24-82,  Pe  1-13,  S  0-23=100  Strom. ;  some  6o  with  ]?fl 

23-91,  Fe  ^r.  =  99-94  Kersten. 

24-02,   "  2-21  =  100-13  Kersten. 

23-92,  "  1-10,  Is  0-52  =  98-85  Kersten. 

Pyr,,  etc. — In  the  closed  tube  gives  off  water  and  darkens  in  color.    B.B.  fuses  easily,  and  oSi:; 
charcoal  gives  an  arsenical  odor  and  yields  a  metalhc  button,  which  with  borax  glass  gives  Siii 
first  a  cobalt-blue  glass,  and  later  the  violet  to  reddish-brown  color  characteristic  of  nickel ;  ii 
R.P.  it  becomes  gray  from  reduced  nickel.     Soluble  in  acids. 

This  species  is  probably  isomorphous  with  erythrite. 

Obs. — Occurs  on  smaltite  at  Allemont  in  Dauphiny,  and  is  supposed  to  result  from  thci 
decomposition  of  this  ore ;  also  at  Kamsdorf,  near  Saalfeld;  at  Annaberg;  at  Riechelsdorf,  anc  i 
other  mines  of  nickel  ores.  It  has  been  occasionally  observed  associated  with  copper  nickel  iv\ 
the  cobalt  mine  at  Chatham,  Connecticut. 

528.  Hydrous  Bibasic  Arseniate  of  Nickel  and  Cobalt.     Under  this  name  D.  Forbes  describes  (Phili 
Mag.,  IV.  xxv.  103)  a  mineral  occurring  in  the  desert  of  Atacama  in  veins  in  a  decomposed  dioryte,* 
A  few  yards  below  the  surface  it  passes  into  chloanthite,  from  which  mineral  it  appears  lo  have 
been  derived.     H.  =  2-5.     G.  =  3086.     Structure  fibro-crystalline.     Lustre  dull  to  sUky  or  resinous 
Color  grayish-white.     Analysis  afforded  Is  44-05,  Ni  19-71,  Co  9-.24,  H  26-98=99-98  ;  from  whicl 
Forbes  deduces  the  formula  (Ni,  Co)^ls+8  H,  which  requires  Is  43-89,  Co,  Ni  28-63,  H  2748 
=  100,  making  it  allied  to  pharmacolite.     B.B.  in  the  closed  tube  yields  water,  becoming  darker; : 
on  charcoal  fuses  imperfectly,  evolves  arsenic  fumes,  leaving  metallic  globules  of  an  arsenid  of 
nickel  and  cobalt.     With  fluxes  gives  reactions  for  nickel  and  cobalt. 

By  regarding  a  portion  of  the  water  basic,  the  mineral  becomes  a  tribasic  arsenate  and  thoa 
approaches  annabergite.     Kenngott  names  it  Forbesite  (Ueb.,  1862-65,  46,  1868), 


a 
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29.  OABRERITE.    WasserhaJtige  Nickeloxyd-Magnesia  J.  H.  lerber,  B.  U.  Zcg,  xxiL  30fl^ 

1863.     Cabrerite  Dana. 

Monoclinic.  Like  erythrite  in  habit.  Cleavage  :  clinodiagoiuil  perfect. 
Uso  fibrous,  concentric.     Reniform  and  granular. 

11.  =  2.  G-.r=2-96.  Lustre  pearly  on  face  of  cleavage;  silky  when 
ibrous.     Color  apple-green.     Translucent  to  transparent. 

Comp.— 0.  ratio  for  R,  Is,  fl:=3  :  5  :  8.  R'ls  +  StJ,  in  which  K  corresponds  to  Ni,  Co,  Mg 
1  the  ratio  6  :  ]  :  4^.     Analysis  :  Ferber  (1.  c),  having  only  a  small  quantity  at  his  disposal: 

Is  42-37         Ni  20-01         Co  4-06        Mg  9-29        It  25-80  =  101-53. 

Pyr.,  etc.— In  the  closed  tube  yields  water  and  becomes  grayish-yellow.  B.B.  in  R.F.  infus- 
ble :  on  charcoal  gives  arsenical  fumes. 

Obs. — From  the  Sierra  Cabrera,  Spain,  in  a  gangue  of  brown  spar,  which  is  connected  with 
he  mountain  hmestone  and  argillaceous  schist.  Results  from  the  alteration  of  arsenids  of  nickel 
jid  cobalt. 

130.  KOTTIGITE.    Zinkarseniat  OUo  Kottig,  J.  pr.  Ch.,  xlviii.  183,  1849 ;  Kaumann,  ib.,  256. 

Kottigite  Dana,  Min.,  487,  1850. 

Monoclinic,  and  isomorphous  with  erythrite,  Naumann.  Massive,  or  in 
irusts,  with  crystalline  surface  and  fibrous  structure.  Cleavage :  clino- 
liagonal  perfect. 

H.=2'5  — 3.  G.— 3*1.  Lustre  of  surface  of  fracture  silkv.  Color  lic:ht 
iarmine-  and  peach-blossom-red,  of  different  shades.  Streak  reddish-white. 
Translucent  to  subtranslucent. 


Comp, — (2n,  Co,  Ni)' As-f-8  fi,  or  analogous  to  erythrite.    Analysis  by  Kottig  (1.  c.) : 
Is  [37-17]         2n  30-52        Co  6-91        Ni  200        Ca  tr.        It  2340  =  100. 

Pyr.,  etc. — In  the  closed  tube  gives  much  water,  and  at  a  higher  temperature  a  faint  crystal- 
ine  sublimate  of  arsenous  acid.  B.B.  fuses  easily,  coloring  the  flame  blue  ;  on  charcoal  in  R.F. 
jives  copious  fumes  of  arsenic  and  coats  the  coal  \vith  oxyd  of  zinc ;  with  soda  the  coating  is 
nuch  more  marked,  and  is  yellow  while  hot  and  white  on  coohng ;  this  moistened  with  cobalt 
olutiou  and  heated  in  O.F.  assumes  a  green  color.  With  borax  and  salt  of  phosphorus  gives  a 
5obalt-blue  glass. 

Obs.— Occurs  with  smaltite  at  the  cobalt  mine  Daniel,  near  Schneeberg.  The  color  is  owing 
ii'  l)artly  to  the  arsenate  of  cobalt  in  the  mineral. 


►31,  HUREAULITE.  Alluaud,  Vauquelin,  Ann.  Ch.  Phys.,  xxr.  302,  1825;  Alluaud,  Ann.  d. 
Sci.  Nat,  viii.  349,  1826.  Dufrenoy,  Ann.  Ch.  Phys,,  xli.  338,  1829;  Descloizeaux  and  Damour, 
ibid.,  III.  liii.  293. 

Monoclinic-  I A  /(planes  unobs.)=:99°  21';  ^-2  A  ^-2=61°  ;  0  A  7=90*' 
r,  0  A  i-i  (=(7)=90°  33',  0  A  1-^=138°  22^  0  A  3-^=122°  53',  0  A  f  t 
=  174°  2\  In  small  crystals,  isolated  or  grouped,  the  groups  sometimes 
nammillarj,  or  fascicled  as  in  stilbite.  Cleavage  not  observed.  Also  to  a 
united  extent  massive,  compact,  scaly,  or  imperfectly  fibrous. 

H.=:5.  G.==3'185,  yellow,  and  3'198,  reddish,  Damour.  Lustre  vitrc- 
ms,  somewhat  greasy,  bright.  Color  brownish-orange,  rose-violet,  and 
)ale  rose,  nearly  colorless.  Streak  similar.  Transparent— translucent. 
3ptically  biaxial ;  axes  very  divergent,  the  plane  orthodiagonal ;  bisectrix 
Positive. 

Sft 
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38-00 

32-85 
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yellow 

37-96 

41-15 
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38-20 

42-04 
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Var. — The  (a)  browni ih-orange  or  yellowish,  (&)  the  rose-violet,  and(c)  the  pale  rose,  are  Ihrj*  i; 
varieties,  differing  somewhat  in  their  crystalline  planes.  The  orange  is  the  most  common.  The  ]j 
crystals  apT)roach  in  habit  those  of  crocoisite,  though  of  very  different  angles. 

Oomp.— 0.  ratio  for  R,  1P,  H=l  :  2  :  1 ;  whence  (Mn,  Fef  P'-i-5  H,  with  Mn  :  Fe=5  :  1,  or 
better  (Mn,  Fe,  H)^f*+2  i[— Phosphoric  acid  89-1,  protoxyd  of  manganese  40*2,  protoxyd  of  iron 
8-3,  water  12*4=100.     Analyses:  1,  Dufrenoy  (1.  c);  2,  3,  4,  Damour  (1.  c): 

fr 

18-00=99-95  Dufrenoy. 
12-35,  quartz  0-35  =  9991  Damour. 
12-00      "       0-50  =  99-49  Damour. 
11-60      "       0-30  =  100-26  Damour. 

Pyr.,  etc. — In  the  closed  tube  gives  water.     B.B.  fuses  to  a  reddish-yellow  crystalHne  pearl, 
brown  in  the  outer  flame,  then  becomes  black,  and  the  fiame  is  colored  green.     Reactions  of  man-  i 
ganese  and  iron.     Easily  soluble  in  acids. 

Obs. — Found  in  cavities  of  triphyline  or  its  altered  form  heterosite,  in  granite,  at  Limoges,  com*  } 
mune  of  Bureaux,  France. 

The  crystals  were  first  examined  by  Dufrenoy  (1.  c),  and  afterward  more  completely  by  Des«  3 
cloizeaux  (1.  c). 

532.  OHONDRARSENITE.     Kondroarsenit  Igelsirom,  (Efv.  Ak.  Stockh.,  xxii.  3,  1865. 

In  small  grains. 

H.r=3.  Color  yellow  to  reddish-yellow.  Translucent.  Brittle.  Frac- 
ture conclioidal. 

Oomp.— An  arsenate  of  manganese.     0.  ratio  for  R,  Xs,  S=2  :  2  :  1 ;  whence  Mn^  As+2|3 
Analysis  :  Igelstrom  (1.  c.) : 

Mg  Ca  fl 

C  ir.=99'00  Igelstrom. 

Pyr.,  etc. — B.B.  in  tube  decrepitates,  blackens,  and  gives  neutral  water.  On  charcoal  easily 
fusible  to  a  black  bead,  not  magnetic ;  in  the  inner  flame  gives  arsenical  fumes.  With  borax 
gives  manganese  reaction.     Easily  and  completely  soluble  in  dilute  muriatic  and  nitric  acids. 

Obs. — Occurs  in  the  Paisberg  mines,  Wermland,  in  veins  of  barite  intersecting  hausmannite. 

Named  from  its  similarity  in  occurrence,  color,  and  transparency  to  chondrodite,  while  differing  i 
from  it  in  being  an  arsenate. 


Is 

Mn 

Mg 

Ca 

fl 

33-50 

51-59 

2-05 

4-86    • 

7-00, 

533.  TRIOHALOITE.     Trichalcit  Eerm.,  J.  pr.  Ch.,  Ixxiii.  212, 1858. 

In  radiated  groups,  columnar  ;  also  in  dendritic  forms. 
II.=2'5.     Lustre  silky.     Color  verdigris-green. 

Comp. — 6u^  As+5  fl.    Analysis  by  Hermann  (1.  c.) : 

Is  ^  Ou  fi 

38-73  0-67  44-19  1641  =  100. 

Pyr.,  etc. — Heated  decrepitates,  yields  much  water,  and  becomes  dark  brown.  B.B.  on  char* 
coal  fuses  in  the  outer  flame  to  a  pearl,  and  in  the  inner  yields  a  bead  of  copper.  Dissolves 
easily  in  cold  muriatic  acid. 

Obs. — From  the  Turjinsk  copper  mine,  or  Beresovsk,  on  tetrahedrite.     Resembles  tyrolito. 

534.  THROMBOLITB.    Thrombohth  Breiih.,  J.  pr.  Ch.,  xv.  321,  1838. 

Amorphous. 
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S.  — 3— 4.      G.=3*38— 340.     Lustre  vitreous.     Color  emeiald-,  leek-, 
or  dark  green.    Streak  emerald-green.    Opaque.    Fracture  conchoidal. 

Oomp.— According  to  an  imperfect  analysis  by  Plattner  (1.  c.)  it  contains  ; 

r  41-0        Cu  39-2        fl  J  6-8,  besides  a  small  amount  of  silica  and  alumina. 

Pyr.,  etc.— In  the  closed  tube  gives  much  water  and  turns  black.  B.B.  fuses  easily  and  first 
colors  the  flame  blue,  like  chlorid  of  copper,  and  later  gives  a  dark  emerald-green.  On  charcoal 
fuses  to  a  black  globule,  which,  after  long  blowing,  yields  globules  of  copper.  With  the  fluxes 
reacts  for  copper.  ^  With  boric  acid  and  iron  gives  a  fusible  phospliid  (Plattner). 

Obs. — Found  with  malachite  in  a  fine-grained  limestone  at  Retzbanya,  Hungary. 

535.  LIBETHENITE.  Ohveuerz  pt.  Phosphorkupfererz  pt.  Phosphate  of  Copper  pt 
Cuivre  phosphate  pt.  Octaedrisches  Phosphorkupfer  Leonh.,  Leonh.  u.  Selb's  Min.  Stud.,  1812. 
Blattricher  Pseudomalachite  pt.  Hausm.,  Handb.,  1036,  1813.  Libethenit  J^ei//i.,  Char.,  267, 
1823.     Apherese  Beud.,  ii.  569,  1832.     Pseudo-libethenit  Ramm.,  Min.  Ch.,  344,  1860. 


Ortliorhombic. 
ii:h:  c=0-7311 


7a  7=92° 
1  :  1-04:16. 


467 


Cleavage 
Also  globular  or  reni- 


20',  6>Al-fcl43°  50'; 
Observed  planes  as  in 
the  annexed  figure,  with  also  tlie  prismatic  planes  i-2. 
l-l  A  l-^,  top,  =  109°  52',  1  A  1,  ov.  1-2,  =  118°  12',  adj.,= 
120°  56',  ov.  /,=90°  46',  /A  1  =  135°  23'.  ^^ 
diagonal,  i-i^  i-i,  very  indistinct, 
form,  and  compact. 

H.=4.  G.  =  3'6— 3*8.  Lustre  resinous.  Color  olive- 
green,  generally  dark.  Streak  olive-green.  Translucent 
to  subtranslucent.  Fracture  subconclioidal — uneven. 
Brittle. 

Oomp. — Cu*!l^4-fl,  or  Cu'5^+Cu fi  (Ramm.)= Phosphoric  acid  29-7,  oxyd  of  copper  665, 
water  3-8=100.  Analyses;  1,  Kiihn  (Ann.  Ch.  Pharm.,  U.  154);  2,  Bergemann  (Pogg.,  civ.  190); 
3,  Hermann  (J.  pr.  Ch.,  xxxvii.  I'iS);  4,  Chydenius  (Acta  Soc.  Sc.  Fenn.,  v.  340);  5,  F.  Field 
(Chem.  G-az.,  June,  1859);  6,  H.  MiiUer  (Qu.  J.  Ch.  Soc,  xL  202);  7,  Berthier  (Ann.  d.  M.,  viil 
334);  8,  Rhodius  (Ann.  Ch.  Pharm.,  Ixu.  371) : 


Libethen,  crysi. 
N.  Tagilsk 


1. 
2. 
3. 

4. 

5.  Coquimbo 

6.  Congo,  Africa 

7.  Libethen 

8.  Ehl 


^  Ou  fl 

29-44  66-94  405  — 100-43  Kuhn. 

26-46  66-29  4*04,  Is  2-30=9909  Bergemann. 

28-61  65-89  550  =  100  Hermann. 

29-48  64-47  3-68,  Is  tr.,  Fe  177,  C  0-82  =  100-22  Chydenius. 

29-31  66-42  3-74=99-47  Field. 

(I)  28-89  66-98  [4-13]  =  100  Miiller. 

28-7  63-9  7-4=100  Berthier. 

28-9  63-1  7-3  =  99-3  Rhodiua. 


G.  of  anal  3  =  3-6-3-8;  8,  4-27. 

The  analysis  by  Berthier  is  identical  with  Rhodius's  analysis  of  ehlite=Cu^P-f  2  TT,  and  tha 
mineral  is  caWod  Pseudo-libeihenite  by  Rammelsberg,  who  writes  the  formula  Cu'r  +  6u  It-fH. 
Beudant  cites  the  same  analysis  in  connection  with  his  name  Aphert"se. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  turns  black.  B.B.  fuses  at  2  and  colors  tlio 
flame  emerald-green.  On  charcoal  with  soda  gives  metallic  copper,  sometimes  also  an  arsenical 
odor.  Fused  with  metaUic  lead  on  charcoal  is  reduced  to  metallic  copper,  with  the  form.ition  of 
phosphate  of  lead,  which  treated  in  R.F.  gives  a  crystalline  polyhedral  bead  on  cooling.  With 
the  fluxes  reacts  for  copper.     Soluble  in  nitric  acid. 

Obs.— Occurs  in  cavities  in  quartz,  associated  with  chalcopyrite,  at  Libethen,  near  Neusohl,  in 
Hungary ;  at  Rheinbreitenbach  aud  Ehl  on  the  Rhine  ;  at  Nischne  Tagilsk  in  the  Ural ;  in  Bolivi ,^ 
S.  A.,  with  malachite ;  at  the  Mercedes  mine,  near  Coquimbo,  Chili,  with  tagilito  and  limonito  • 
also  in  small  quantities  near  Gunnis  Lake  in  Cornwall,  and  near  Redruth ;  in  the  UraL 
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536.  OLrVENITE.  Arseniksaures  Kupfererz  (fr.  Cornwall)  Klapr.,  Schrft.  Ges.  ^at.  Fr.  Berl., 
vii.  160,  1786;  Olivenerz  (fr.  Cornwall)  Wern.,  Bergm.  J.,  382,  395,  1789.  Olire  Copper  Ora 
Kirwan,  ii.  151,  1796.  Olive-green  Copper  Ore  JRashleigh,  Brit.  Min.,  i.  pi.  11,  f.  2,  1797,  ii.  pi.  6, 
1802.  Cuivre  arseniate  en  octa^dre  aigus  Bourn.,  PhiL  Tr.,  177,  1801.  Pharmakochalzit  pt, 
Bausm.,  iii.  1042,  1813;  Olivenkupfer,  id.,  1045;  Pharmacolzit  id.,  1025,  1847.  Olivenite  pt, 
Jameson,  Sjst.,  ii.  335,  1820;  Leonh.,  Orykt,  283,  1821. 


l-l  A  1-2, 
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u 


HP 


Orthorhombic.     /A  1=92°  30',  0  A  l-i=U4:°  14' ;  a:h 

1*0446.  Observed  planes  as  in  the  figure,  l-l  A  14,  top, 
=  110°  60'  (110°  47',  DescL),  i-i  A  1-2=124°  35',  i-l  A  7= 
136°  15'.  Cleavage ;  I  and  1-2  in  traces.  Sometimes 
acicular.  Also  globular  and  reniform,  indistinctly  fibrous, 
fibres  straight  and  divergent,  rarely  promiscuous ;  also 
curved  lamellar  and  granular. 

H.=3.  G. =4*1— 4*4.  Lustre  adamantine — vitreous; 
of  some  fibrous  varieties  pearly.  Color  various  shades  of 
olive-green,  passing  into  leek-,  siskin-,  pistachio-,  and  black- 
ish-green; also  liver-  and  wood-brown;  sometimes  straw- 
yellow  and  grayish- white.  Streak  olive-green  —  brown. 
Subtransparent — opaque.  Fracture,  when  observable,  con- 
choidal — uneven.     Brittle.     Optically  like  libethenite,  Descl. 

Var. — 1.    Ordinary,     {a)  Crystallized;  Gr.=4*378,  Cornwall,  Damour;  4*135,  ib.,  Hermann.     . 

(6)  Fibrous ;  finely  and  divergently  fibrous,  of  green,  yellow,  brown,  and  gray,  to  white  colors, 
with  the  surface  sometimes  velvety  or  acicular;  G.=:3*913,  Hermann  ;  found  investing  the  com- 
mon variety  or  passing  into  it ;  caUed  wood-copper  or  wood-arseniate  {Holzkupfererz). 

(c)  Earthy  ;  nodular  or  massive  ;  sometimes  soft  enough  to  soil  the  fingers. 

Comp. — Cu'*(^s, i?)4-II,  or  <!/u'^(Xs,  1^)+CuH=,  the  arsenic  being  to  the  phosphoric  acid  as 
6  :  1,  Arsenic  acid  35*7,  phosphoric  acid  3"7,  oxyd  of  copper  57*4,  water  3'2=:100,  and  isomor- 
phous  with  libethenite.  Analyses:  1,  v.  KobeD  (Pogg.,  xviii.  249);  2,  3,  Kichardson (Thom,  Min., 
i.  614);  4,  Hermann  (J.  pr.  Ch.,  xxxiii.  291);  5,  Damour  (Ann.  Ch.  Phys.,  III.  xiii.  404);  6,  Thom- 
son (Min.,  i.  615);  7,  Hermann  (1.  c): 

Is  1^  Ou  H 

3-50  =  100  KobeU. 

3-9  =  100  Richardson. 

3-55  =  100  Richardson. 

4-16=100  Hermann. 

3-72=98-88  Damour. 

4-41  =  100  Thomson. 

8-83,  Fe  3-64=100  Hermann. 

Pyr.,  etc. — In  the  closed  tube  gives  water.  B.B.  fuses  at  2,  coloring  the  flame  bluish-green, 
and  on  cooling  the  fused  mass  appears  crystalline.  B.B.  on  charcoal  fuses  with  deflagration,  gives 
ofif  arsenical  fumes,  and  yields  a  metallic  arsenid,  which  with  soda  yields  a  globule  of  copper. 
With  the  fluxes  reacts  for  copper.     Soluble  in  nitric  acid. 

Obs. — The  crystallized  varieties  occur  disposed  on,  or  coating,  cavities  of  quartz  in  Cornwall, 
at  Wheal  Gorland,  Ting  Tang,  Wheal  Unity,  and  other  mines  near  St.  Day ;  also  near  Redruth ; 
near  Tavistock,  in  Devonshire;  also  in  inferior  specimens  at  Alston  Moor,  in  Cumberland;  at 
Camsdorf  and  Saalfeld  in  Thuringia  ;  the  Tyrol;  the  Bannat;  Siberia;  Chili;  and  other  places. 

The  name  olivenite  alludes  to  the  ohve-green  color. 

None  of  the  mineral  phosphates  or  arsenates  were  distinctively  recognized  in  ancient  miner- 
alogy. The  species  containing  copper,  if  observed,  were  left  to  pass  under  the  general  names  of 
chrysocolla  and  malachites.  In  1747,  Wallerius  has,  besides  Koppar-Lazur  or  azurite,  the  two 
species  Copper  Green  (malachite)  and  Copper  Blue  (chrysocolla  and  azurite  in  part),  but  without 
well-defined  limits.  Cronstedt,  in  1758,  describes  the  Mountain  Blue  as  sometimes  impure  (terra 
calcarea  mixta),  and  hence  effervescing  with  aqua-fortis.  Foutana,  in  1778,  announced  the  green 
carbonate  after  an  analysis;  and  Bergmann  in  his  Sciagraphia,  1782,  recognizes  only  carbonate 
Df  copper,  and  calls  wrongly  the  green  mica  of  Werner  (1780,  and  later  torbernite)  a  chlorid.    In 
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1786  Klaproth  analyzed  an  arsenate,  and  "Werner  soon  after  gave  it  the  name  of  Olivenen;  and  in 
WeneF's  system  of  1189  (Bergm.  J.,  382,  1189),  Azurito,  Malachite,  Copper  green  of  compact  tex- 
ture not  effervescing  with  acids  (chrysocolla),  and  Olivenerz,  together  with  a  so-called  Eisenschiissifj 
Kupfcrgrun  (mostly  earthy  green  carbonate),  were  the  only  species.  Karsten's  Tabellen  of  1800 
contains  no  addition  to  the  list.  But  in  1801  Bournon  announced,  from  an  analysis  by  Chenovix, 
a  second  arsenate,  afterward  called  Lirocoyiite;  Vauquelin  a  tliird,  afterward  named  Chalco' 
phylUie;  Klaproth  a  fourth,  the  SiraUiges  Olivenerz,  or  Clinoclase.  Klaproth  also  published  nt 
the  same  time  an  analysis  of  the  first  phosphate,  now  called  Pseudomalachite\  besides  one  of  the 
cxychlorid  Atacamiie,  which  mineral  had  been  brought  from  Chili  as  copper  sand  between  1780 
and  1790,  and  was  pronounced  an  oxyd  by  Vauquelin,  and  a  chlorid  by  Karsten  in  his  Tabellou 
of  1800. 

537.  ADAMITR    Adamine  G.  Friedel,  C.  R.,  Ixii.  692,  1866. 

Orthorhombic.  7  A  7=91°  33',  0  A  l-^=143°  40';  a:h:  c=0-73547  : 
1  :  1-0271 ;  isomoi-phous  with  olivenite.  7a  f 3=161°  43J',  7a  ^-5=:lGl° 
25',  l-^  A  1-2=107°  20',  7a  1=135°  45',  1  A  1,  over  l-I,  =120°  4'.  Cleav- 
age :  l-l  verj  distinct. 

H.=3*5.  G. =4*338.  Lustre  vitreous,  strong.  Color  honey-yellow, 
violet,  the  latter  often  external  only.  Streak  white.  Transparent.  Plane 
of  optical  axes  parallel  to  the  base,  and  normal  to  i-l ;  angle  in  oil  for  a 
plate  of  violet  variety,  normal  to  the  obtuse  bisectrix,  115°  50'  for  the  red 
rays :  Descl. 

Comp. — 0.  ratio  for  R,  As,  il=4  :  5  :  1 ;  Zn^  As  +  Zn  fi= Arsenic  acid  40-2,  oxyd  of  zinc  56Y, 
water  31  =  100.     But  the  analysis  gives  1|  H  instead  of  1  fl.     Analysis:  Friedel  (L  c): 

Is  39-95        Zn  54*32        Fe  1-48        Mn  tr.        B[  4-55=100-30. 

It  is  a  zinc  olivenite. 

Pyr.,  etc. — Heated  in  a  closed  tube  decrepitates  feebly,  and  yields  a  httle  water,  becommg 
white  and  porcelanous.  On  charcoal  fuses,  producing  a  coating  of  oxyd  of  zinc,  and  a  feeble  odor 
of  arsenic.  In  a  closed  tube  with  soda  and  charcoal  gives  a  ring  of  arsenic.  With  borax  in  0. 
F.  pearl-yellow  while  hot,  colorless  on  cooling.     Easily  soluble  in  diluto  muriatic  acid. 

Obs. — From  Chanarcillo,  Chili,  with  hmonite  and  native  silver.    Named  after  Mr.  Adam  of  Paris. 

538.  CONICHALOITE.     Konichalcit  Breiih.  &  Fritzsche,  Pogg.,  Ixxvii.  139,  1849. 

Reniform  and  massive,  resembling  malachite. 

H.=4-5.  G.=4-123.  Color  pistachio-green,  inclining  to  emerald-green ; 
streak  the  same.     Subtranslucent.     Brittle.     Fracture  splintery. 

Comp.-(Cu,  Ca)'(l8,  ^)-f-Cu  S-f-itt,  with  some  vanadic  acid  replacing  (?)  part  of  the  phos- 
phoric, the  copper  and  Ume  in  equal  proportions,  the  arsenic  to  the  other  acids  as  2  :  I.  Closely 
allied  to  oUvenite  and  volborthite.     Analysis  by  Fritzsche  (L  c.) : 

Is  30-68         ^  8-81         V  1-78         Cu  31*76         Ca  21-36        tl  561. 

Pyr.,  etc.— In  the  closed  tube  decrepitates,  gives  water,  and  turns  black.  In  the  forceps  fuses, 
and  colors  the  flame  at  first  emerald-green,  but  after  a  time  light  blue  adjacent  to  the  assay.  Ou 
charcoal  fuses  with  deflagration  to  a  red  slag-Hke  mass,  which  gives  an  alkaline  reaction  to  test 
paper,  and  with  soda  gives  a  globule  of  copper.  On  charcoal,  with  salt  of  phosphorus  and 
metallic  lead,  yields  a  glass  which  is  dark  yellow  while  hot  and  chrome-green  on  coohng  (vana- 
dium). 

Obs.— From  Hinajosa  de  Cordova,  in  Andalusia,  Spain.     Named  from  kovU^  lime,  and  x«^«<f- 

539.  BAYLDONITE.     A.  H.  Church,  J.  Ch.  Soc,  II.  iiL  265,  186B. 

In  minute  mammillary  concretions,  with  a  drusy  surface.  Strncture 
often  somewhat  reticulated. 
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H.=4*5.  G.=5'35.  Lustre  strong  resinous.  Color  grass-^reen  tc 
blackish-green.  Streak  siskin-  to  apple-green.  Subtranslucent.  Fracture 
subconchoidal,  uneven. 

Oomp.— 0.  ratio. for  R,  Is,  fi=4  :  5  :  2  nearly;  whence  {Ph,  Cu)*ls+2fl:,  with  Ph  :  Cu= 
1:3;  or  (l*b,  Ou)^Xs-f-OuH-f-H,  Church,  =  Arsenic  acid  31-6,  oxjd  of  copper  32-8,  oxyd  of 
lead  30'7,  water  4-y=100.     Analysis:  Church  (1.  c): 

Is  Cu  Ph  fi 

(1)31-76        30-88        30-13        458,  3Pe,  Oa,  and  loss  2-65=100  Church. 

Pyr.,  etc. — B.B.  gives  oflf  water  and  becomes  black,  which  latter  reaction  Church  regards  aa 
indicating  that  part  of  the  copper  exists  in  the  mineral  as  hydrate.  On  charcoal  fuses  to  a  black 
bead,  deflagrates,  giving  off  arsenical  fumes,  and  leaves  a  white  metallic  bead  of  lead  and  copper. 
With  borax  in  outer  flame  gives  a  blue  bead.     Difficultly  soluble  in  nitric  acid. 

Obs. — Occurs  in  CornwalL    Named  after  Dr.  John  Bayldon. 

540.  EUCHROITE.     Euchroit  .Sm^A.,  Char.,  172,  266,  1823. 
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Orthorliombic.  /A /=:=92°  8',  (?  A  1-1=148°  40'; 
a  :  h  :  <?==  0*6088  :  1  :  1*038.  Observed  planes  as  in  the 
annexed  Hgure.  l-^  A  1-^=117°  20',  i-i  A  l-z=121°  20', 
i-t  A  1-2=132''  24',  i-l  A  2-z=140°  36^',  2-^  A  2-1,  ov.  i-i, 
=101°  13'.  Cleavage:  /  and  1-i.  Faces  l-l  vertically 
striated. 

H.=3*5— 4.  G.=3*389.  Lustre  vitreous.  Color 
bright  emerald-  or  leek-green.  Transparent — translu- 
cent. Fracture  small  conclioidal — uneven.  Ratlier 
brittle. 


Comp. — Cu*  As  4- 7  fi^,  or  Cu^  As  +  Cu  il  +  6  ti  (Ramm.)=:  Arsenic  acid  34*1,  oxyd  of  copper 
47-2,  water  18-7  =  100.  Analyses:  1,  Turner  (Edinb.  Phil.  J.,  iv.  301);  2,  3,  Kuhn  (Ann.  Ch. 
Pharm.,  h.  128);  4,  Wohler  (ib.,  285): 

""  Cu  fl 

47-85  18-80=99-67  Turner. 

46-97  19-31  =  100-70  Kiihn. 

46-99  19-31,  Oa  1-12=99-84  Kiihn. 

48-09  18-39=99-70  Wohler. 


Is 

1. 

Libethen 

33-02 

2. 

(( 

34-42 

3. 

11 

32-42 

4. 

u 

33-22 

Pyr.,  etc. — In  the  closed  tube  gives  more  water,  but  has  otherwise  the  same  reactions  aa 
olivenite. 

Obs. — Occurs  in  quartzose  mica  slate  at  Libethen  in  Hungary,  in  crystals  of  considerable  size, 
having  much  resemblance  to  dioptase. 

Named  from  £0')(^poa,  beautiful  color. 

If  the  prism  2-i  were  made  the  fundamental  vertical  prism  in  euchroite,  then  /A  /would  equal 
101°  13',  and  l-i  A  1-z,  top, =87°  52',  nearly  as  in  wolfram  and  hopeite.  The  cleavage  is  not  in 
accordance  with  this  view. 

Alt. — Tschermak  suggests  that  olivenite  may  be  euchroite  altered  by  the  loss  of  water,  he 
finding  crystals  of  olivenite  projecting  from  the  holes  of  cavernous  euchroite  (Ber.  Ak.  Wien,  li, 
129). 

541.  TAGILITE.    Tagihth  (fr.  N.  Tagilsk)  Hermann,  J.  pr.  Ch.,  xxxvii.  184,  1846;  (fr.  Ullers- 

reuth)  Breith.,  B.  H.  Ztg.,  xxiv.  309. 

Monoclinic,  but  like  liroconite  in  habit  of  crystals,  Breith.  Cleavage  : 
brachydiagonal,  distinct.  Also  in  reniform  or  spheroidal  concretions. 
Structure  fibrous  ;  also  earthy. 

II.  =  3— 4.     G.=about  3*5,  Hermann;  4*076,  Breith.     Lustre  vitreous 


actor? 


Jjdof 


cally 
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>lor  verdigris-  to  emerald-green.     Streak  verdigris-green.     Subtranslu- 
!ent.     Brittle. 

Comp.— 0.  ratio  for  E,  f,  fl=4  :  5  :  3  ;  whence  <5u*  ^  +  3  it ;  or,  Cu'  1?  -|-  Ca  tt  -h  2  fl 
Ramm.)= Phosphoric  acid  27-7,  oxyd  of  copper  61-8,  water  10-5=:  100.  Analyses :  1,  2,  Hermann 
L  c);  3,  Field  (Ch.  Gaz.,  June  15,  1859): 

^        Ou        fl: 

I.Ural  26-44        6129        10-77,  Pe  1 '50 =100  Hermann. 

2.  "  26-91         62-58         10-71  =  100  Hermann. 

3.  Ooquimbo  2742         61*70         1025  =  99-37  Field. 

Pyr.,  etc. — No  blowpipe  characters  are  given  by  Hermann. 

Obs. — Occurs  at  Nischne  Tagilsk  on  limonite ;  at  the  Arme  Hilfe  mine,  Ullersreuth,  in  minute 
^■ystals  and  reuiform  groups  or  masses,  on  limonite,  with  quartz;  in  S.  America,  at  the  Mercedes 
nine,  Coquimbo,  fibrous,  on  limonite. 

Hermann's  tagilite  was  in  reniform  concretionfe,  with  H.=3,  G.=3-5,  and  color  emerald-  to 
nountain-green  ;  and  had  the  composition  mentioned.  The  other  characters  in  the  above  descrip- 
;ion  (excepting  the  anal,  by  Field)  are  from  Breithaupt,  in  an  account  of  the  Ullersreuth  ore, 
f^hich  he  refers  to  tagilite,  but  which  has  not  been  analyzed,  and  may  or  may  not  be  that  species. 

542.  LIROCONITE.  Octahedral  Arseniate  of  Copper  (fr.  Cornwall)  Bourn.,  Phil.  Trans.,  1801 
174,  Rashleigh's  Brit.  Min.,  ii.,  pi.  2,  5,  11,  1802.  Linsenerz  Wern.,  1803,  Ludwig's  Min.,  \l 
215,  1804;  Karsten,  Tab.,  64,  1808.  Linsenkupfer  Eausm.,  Handb.,  1051,  1813.  Lirokon 
malachitpt.  MoJis,  Gnindr.,  180,  1822.     Chalcophacit  Glocker,  Handb.,  859,  1831. 

Monoclinic,  Breith.,  Descl.  I A  /=7-i°  21\  Descl. ;  470 

72°  22',  B.  &  M. ;  71°  59^  Breith.  U  A  1-^=^61°  Sl\ 
Descl;  60°  40',  B.  &  M.  (7=88°  33'.  Observed 
planes  as  in  the  annexed  figure.  Cleavage  lateral, 
but  obtained  with  difficulty.     Earely  granular. 

H.^2-2-5.     G.=2-882,  Bournon;  2-92G,  Ilaid. ; 
2-985,  Hermann  ;   2*964,  Damour.     Lustre  vitreous,     |  y  H' 

inclining  to  resinous.  Color  and  streak  sky-blue — 
verdigris-green.  Fracture  imperfectly  conchoidal, 
uneven.     Imperfectly  sectile. 

Oomp.-O.  ratio  fr.  anal.  1,  3,  4,  for  ti,  ^1,  (As,  h  ^=4  :  2  :  5  :  12;  whence  Cu'  (/^8,  ^)-+- 
(i  Ou'+I  ^1)  H'+9  H,  if  the  alumina  and  a  fourth  of  the  copper  may  be  in  the  state  ot  hyUrato. 
It  is  closely  paraUel  with  that  of  pseudomalachite,  the  second  member  corresponduig  in  oxygen 
to  Cu'  H^  or  3  Ou  H.  As  the  0.  ratio  for  bases  and  acid  is  6  :  5,  the  formula  might  be  bitten 
(f  Cu«  +  ^  Al)Mis,  1^)+12H:.  Analyses:  1,  T.  Wacbtmeister  (Ak.  U.  Stockh.,  8o,  183^);  1, 
Hermann  (J.  pr.  Ch.,  xxxUi.  296) ;  3,  4,  Damour  (Ann.  Cb.  Phys.,  III.  xiiu  404): 

IT 
22-24,  Fe  3-41,  Si  404,  gangue  2-95=100-26  W. 
25-01,  Pe  0-98  =  100  Hermann. 
25-49  =  98-06  Damour. 
25-44=98-47  Damour. 

Pyr.,  etc.— In  the  closed  tube  gives  much  water  and  turns  olive-grecn.  B.B.  cracks  open 
but  does  not  decrepitate;  fuses  less  readily  than  olivenite  to  a  dark  gray  slag;  on  charcoal  cracks 
open,  deflagrates,  and  gives  reactions  like  olivcuitc.     Soluble  in  nitnc  acid. 

Obs.-Crystab  occasionallv  an  inch  in  diameter;  usually  quite  small  ,^ 't^lj^''.'^^,  ^'^^'^  ,f. 
copper,  pyrite,  and  quartz,  at  Wheal  Gorland,  Wheal  Muttrell,  and  W  l.eal  Luity,  in  Cornwall , 
also  in  minute  crystals  at  Herrengrund  in  Hungary;  and  in  \oigtland. 

The  prism  i.2  (which  may  be  taken  as  /)  has  the  front  angle  11 117,  »f^^«^°"^f^ff,^7™ /.^.J 
=72°  22',  and  this  is  near  the  angle  /A  /of  pseudomalachite.  Moreover,  the  formulas  of  the  two 
are  similar,  as  shown  above. 

Named  from  AtipoV,  pcUe,  and  Kovia^  powder. 
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Is 

^ 

^1 

Cu 

(joal 

1. 

Cornwall 

20-79 

3-61 

8-03 

35-19 

i'B 

2. 

(( 

23-05 

3-73 

10-85 

36-38 

3., 

(( 

22-22 

3-49 

968 

3718 

r,lJ 

4. 

(( 

23  ^O 

3-24 

10-09 

37-40 

^i 
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543.  PSEUDOMALACHTTE.  Phosphorsaures  Kupfer  pt.  Karst.,  Klapr.,  N.  SchriftJj 
Berl.  Ges.  Nat.,  Fr.  iii.  304, 1801.  Phosphorkupfer  i(^..  Tab,,  64,  97, 1808.  Phosphorkupfererz; 
TFeni.  Cuivre  phosphate  ^.,Tabl.,  92, 1809.  Phosphate  of  Copper.  Pseudomalachit  ^awsw.^ 
Handb.,  1035,  1813.  Phosphorochalcit  Glocher,  Handb.,  847,  1831.  Ypoleime^ewcZ.,  Tr.,: 
ii.  570, 1832.  Ehlit,  Prasin-chalzit,  Breith.  Char., 45, 49, 1832.  liymmtBernhardi.  Kupfer-: 
diasporeZw/iTi,  J.  Ch.  Pharm.,  li.  125, 1844.    Dihydrit Herm.,3.  pr.  Ch.,  xxxvii.  178, 1846.1 

Orthorhombic,  hemiliedral  (monoclinic  ?).     I  /\  7=109°  28',  0  A  1-*=^ 

146°  18i' ;  «  :  5  ;  c=  ^2  :  1 :  0*6667.     Observed  planes  as  in  the  annexedii 

471  figure.  ^-5  A  ^-2=141°  4'  and  38°  56',  1 A 1-117°  49',! 

(?Ai-z=:166°    34',   1-*  A  1-2  =  168°  46'.     Cleavage:}' 

i-i  imperfect.    Also  reniform  or  massive  ;  indistinctly., 

fibrous,  and  having  a  drusy  surface. 

H.=4'5— 5.  G.=4 — 4*4.  Lustre  adamantine,  in 
dining  to  vitreous.  Color  dark  emerald-,  verdigris-,- 
or  blackisli-green,  often  darker  at  the  surface.  Streak] 
green,  a  little  paler  than  the  color.  Translucent — 
subtranslucent.  Fracture  small  conchoidal — uneven.i 
Brittle. 
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Var.,  Comp. — The  analyses  vary  much,  and  have  been  regarded  by  Hermann  and  others  as  in-n 
dicatiug  that  two  or  three  species  are  here  included ;  but  the  differences  may  be  only  a  conso* 
quence  of  mixture.     The  supposed  species  distinguished  are  as  follows : 

A.  Ehlite  (and  Prasin)  of  Breithaupt.     Formula  Ou^^+3  H,  or  Cu'1^+2  Cu  fl+fi  (Ramm),=: 
Phosphoric  acid  23-9,  oxyd  of  copper  67 "0,  water  9'1=:100.     Occurs  crystallized;  also  reniform" 
and  botryoidal,  with  a  radiating  fibrous  structure;  also  massive.     G.=3*8— 4*4.    Includes  anal- 
yses 1 — 7,  and  perhaps  others. 

The  name  Prasin  is  used  by  Breithaupt  for  pseudomalachite  in  general ;  he  cites  Berthier's 
analysis  (No.  8)  of  a  Libethen  ore,  and  one  by  Lunn  (p.  569)  of  a  Rheinbreitenbach  specimen, 
and  mentions  other  localities  in  Bavaria,  Voigtland,  and  Siberia.  For  his  ehlite  he  gives  Berge-i 
mann's  analysis  of  an  Ehl  specimen  (No.  5)  which  does  not  differ  efssentially  from  Berthier'a.s 
According  to  a  recent  analysis  of  the  Ehl  mineral  by  Bergemaun  (No.  6),  it  contains  7  p.  c.  of 
vanadic  acid  replacing  part  of  the  phosphoric.  .. 

B.  Dihydrite.     Formula  Cu^  ^+  2  H,  or  Cu'  ?+ 2  Cu  fi  (Ramm),  =  Phosphoric  acid  24-7,  oxyd  of  4 
copper  69"0,  water  6'3  =  100.     Includes  the  analyses  having  6  to  6*5  p.  c.  of  water. 

C.  Psevdoraalachite.   Formula  Gu®  3^  +  3  H,  or  Cu'  ^  +  3  Cu  H  (Ramm),=  Phosphoric  acid  21'1,I 
oxyd  of  copper  70*9,  water  8-0=100.     Includes  analyses  16-19. 

Nordenskiold  unites  Dihydrite  and  Ehlite. 

Analyses  :   1,  Hermann  (J.  pr.  Ch.,  xxxvii) ;  2,  Kiihn  (Ann.  Ch.  Pharm.,  xxxiv.  218) ;  3,  Berthier! 
(Ann.  d.  M.,  viii.);  4,  Nordenskiold  (1.  c.) ;  5,  Bergemaun  (Schw.  J.,  liv.  305);  6,  Bergemanpi 
(Jahrb.  Min.  1858,  195);  7,  Heddle  (Phil.  Mag.,  IV.  x.  39);  8,  9,  Hermann  (1.  c);   10-13,  Nor- 
denskiold (1.  c);  14,  Arfvedson  (Jahresb.,  iv.  143);  15,  Kiihn  (1.  c,  Iv.  124);  16,  17,  Kuhn  (1.  c.),'^, 
18,  Rhodius  (Pogg.,  Ixii.  369);  19,  Church  (Ch.  News,  x.   217);    20,  Bergemann  (Pogg.,  civ. 
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Cu         fi 


1. 

Libethen 

G.=4-4 

24-55 

67-25 

8-20= 

2. 

"        massive 

23-14 

66-86 

10-00  = 

3. 

it 

24-7 

66-3 

9-0= 

4. 

Ehl 

G.=4'198 

22-51 

66-55 

9-03, 

5. 

u 

24-93 

65-99 

9-06= 

6. 

t( 

17-89 

64-09 

8-90, 

7. 

Cornwall 

G.=4-25 

22-73 

68-13 

8-51, 

8. 

N.  TagUsk 

G.=4'25 

23-75 

68-75 

7-50= 

9. 

u 

Dihydrite 

G.=4-4 

26-30 

68-21 

6-49  = 

10. 

t( 

fibrous 

G.=4131 

23-00 

66-22 

7-50, 

11. 

(( 

mass. 

G.=4-07 

23-15 

64-63 

6-84, 

12. 

i< 

« 

22-72 

64  46 

6-82, 

13. 

M 

G.=4-24 

22-39 

64-72 

6-59, 

-100  Hermann. 

=  100  Kiihn. 

100  Berthier. 

^e  2-11,  C  ^r.=100  Nordensk. 

=  99-98  Bergemann. 

V  7-34=99-22  Bergemann. 

quartz  0-48=99-85  Heddle. 

=  100  Hermann. 

=  100  Hermann. 

malachite  4-34  Nord. 

"        5-24  Nord. 

"        6-76  Nord. 

"        6-62  Nord. 
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^ 

Cu 

14. 

Rheinbreitenbach 

24-70 

68-20 

15. 

Hirschberg,  Kupferdiaspore 

24-13 

69-61 

16. 

Hirschberg 

20-87 

71-73 

17. 

Rheinbreitenbach 

21-52 

68-74 

18. 

Libethen 

20-4 

70-8 

19. 

u 

19-63 

71-16 

20. 

Linz 

19-89 

69-97 

ft 

5 -97 =98 -87  Arfvedaon. 
[6-26]=100Kuhn. 
7-40=100  Kuhn. 
8-64=98-90  Kiihn. 
8-4  =  99-6Rhodius. 
8-82  =  99-61  Church. 
8-21,  Is  1-78 =99-85  Bergemann. 
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Rev.  F.  Lunn  obtained  for  an  ore  from  Rheinbreitenbach  (Ed  Phil  J  v  211  IS'^ll 
N21-687,  Ou  62-847,  H  15-454=99-988,  giving  the  formula  0u''t^^  +  5  I'l.  ButLo  iateranalysl 
[las  found  as  much  water.     Beudant  cites  this  analysis  under  his  ypoleime. 

Pyr.,  etc. — Like  libethenite;  some  varieties  decrepitate  remarkably  and  yield  a  black 
Dowder  in  the  closed  tube. 

Obs.— Occurs  in  veins  traversing  slate  at  Vimeberg,  near  Rheinbreitenbach,  and  at  Ehl, 
lear  Linz,  on  the  Rhine,  along  with  other  copper  ores  ;  at  Hirschberg  in  Voigtland  ;  Libethen 
n  Hungary ;  Nischne  Tagilsk  in  Siberia.  A  single  specimen  has  been  found  in  Cornwall, 
consisting  of  minute  globular  concretions.  Also  met  with  in  the  Perkiomen  mine.  Pa. ;  in 
Uabarras  Co.,  N.  C. 

The  phosphates  of  copper  were  included  in  the  olivenerz  and  malachite  of  the  mineralogistfl 

Iaf  last  century. 
i  Pseudomalachite  of  Hausmaim  is  the  earliest  of  the  names  of  this  species,  and  is  as  short 
(md  as  good  as  the  later  PhospJiorochalcite  of  Glocker.  Luniiitewaa  substituted  by  Bemhardi, 
md  has  been  used  in  some  recent  works.  But  Lunn's  one  analysis  was  not  made  until  1821, 
md  gives  a  different  composition  from  that  since  obtained.  It  will  certainly  be  soon  enough 
bo  use  his  name  in  mineralogy  when  a  mineral  having  the  composition  he  arrived  at,  and  thus 
befitting  it,  has  been  identified. 

544.  ERINITE.     Eaid.,  Ann.  Phil.,  IL  iv.  154,  1828. 

Ln  mammillated  crystalline  groups,  concentric  in  structure  and  fibrous, 
iind  rough  from  the  terminations  of  very  minute  crystals ;  the  concentric 
layers  compact,  and  often  easily  separable.  Traces  of  cleavage  in  one 
iirection. 

H.=4*5— 5.  G.=4-043.  Lustre  almost  dull,  slightly  resinous.  Color 
fine  emerald-green,  slightly  inclining  to  grass-green.  Streak  green,  paler 
than  the  color.     Subtranslncent — nearly  opaque.     Brittle. 


Comp.— Ou^  Xs  +  2  fl,  or  Ou^ Is -1-2  Cult  (Ramm.),=  Arsenic  acid  3-4  7,  oxyd  of  copper  59-9, 
wrater  6'4=100.     Analysis  (approximative)  by  Turner  (1.  c.) : 

Is  33-78         Cu  59-44        fi  501         Al  l-'77  =  10O. 

Pyr.,  etc.— In  the  closed  tube  decrepitates  and  yields  water.  B.B.  on  charcoal  emits  arsenical 
fumes  and  fuses,  giving  an  arsenid,  which  in  O.F.  yields  a  globule  of  copper.  Soluble  in  nitric 
acid. 

Obs.— Stated  by  Haidinger  to  come  from  the  County  of  Limerick,  Ireland ;  but  shown  by 
Church  to  be  a  Cornish  species. 

545.  OORNWALLITE.    CornwaUit  Zippe,  Abh.  d.  B6hm.  Ges.  Prag,  1846. 

Amorphous. 

H.=:4-5.      G.=:4-160.      Color   emerald-green   to   dark  verdigris-green. 
Fracture  conchoidal. 

Comp.— Cu»  Is  +  5  fi,  or  Cu'  Is  +  2  Cu  fl-f3  :&  (Ramm.).  According  to  Lerch,  who  obtained, 
aa  a  mean  of  two  analyses  (1.  c,  Ramm.  Min.  Ch.,  377): 

la  30-22         f'  215        Cu  51-55        H  13-02=99-94. 

Pyr.,  etc.— In  the  matrass  yields  water.  B.B.  on  charcoal  gives  arsenical  fumes,  and  a  bead 
of  copper  enveloped  in  a  brittle  crust. 
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Obs. — From  Cornwall,  occurring  in  small  botryoidal  or  disseminated  individuals  on  olivenitetj 
Resembles  malachite,  but  dififers  from  it  in  not  effervescing  with  acids.  I 

646.  TYROLITE.    Kupferschaum  Wern.,  Hoffm.  Min.,  iii.  180,  1816,  Letzt.  Min.  Syst.,  19,  60/' 
1817.     Kupaphrite  Shep.,  Min.,  I  294,  1835.     Tiroht  Haid.,  Handb.,  509,  1845. 

Orthorliombic.  Observed  planes  :  0,  i-t,  I.  Cleavage  :  0,  perfect.  Usu-[ 
ally  reniform,  massive  ;  structure  radiate  foliaceous,  surface  drusj. 

11.  =  1—2.  G.=:3'02— 3-098.  Lustre:  6^  pearly  ;  other  faces  vitreousjs 
Color  pale  apple-screen  and  verdigris-green,  inclining  to  sky-blue,  Streakl 
a  little  paler.  Translucent — subtranslucent.  Fracture  not  observable^ 
Very  sectile.     Thin  laminae  flexible. 

Comp. — Cu^  1.S  + 9  fi,  or  Cu®i^s+2CuS  +  7  fl  (Ramm.),=  Arsenic  acid  29-2,  oxyd  of  coppeipj 
50*3,  water  20*5  =  100,  with  carbonate  of  lime  as  impurity.  Analysis:  v.  Kobell  (Pogg.,  xviiiii 
253): 

Falkenstein,  Tyrol        Is  25-01     Ou  43-88    H  11-46    CaC  13-65  =  100. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  much  water.  B.B.  in  the  forceps  fuses; 
to  a  steel-gray  globule.  On  charcoal  gives  off  arsenical  fumes,  and  fuses  quietly  without  deflagra-i| 
tion  to  a  slaggy  mass,  which  in  R.F.  yields  globules  of  copper.  Soluble  in  nitric  acid  with  effer-r 
vescence.     Soluble  in  ammonia,  yielding  a  blue  solution  and  a  white  residue  of  carbonate  of  lime 

Obs. — Usually  occurs  in  the  cavities  of  calamine,  calcite,  or  quartz,  accompanied  by  otlier  ores 
of  copper,  appearing  in  small  aggregated  and  diverging  fibrous  groups  of  a  pale  green  color,  and 
possessing  a  dehcate  silky  lustre.  Has  been  observed  in  the  Bannat ;  at  Posing  and  Libetheji  in 
Hungary ;  Nertschinsk  in  Siberia ;  Palkenstein  and  Schwatz  in  the  Tyrol ;  Saalfeld  in  Thuringia ; 
Riechelsdorf  in  Hessia ;  Schneebei-g  in  the  Erzgebirge  ;  in  zechstein-dolomite  near  Bieber. 

547.  CLINOOLASITE.  Strahliges  Olivenerz  Karst,  Klapr.,  N.  Schrift.  Berl.  Ges.  Fr.,  iii.  298,^ 
1801.  Cupreous  Arsenate  of  Iron  Bourn.,  Phil.  Trans.,  1801  (with  anal,  by  Chenevix).  Strab*i 
lenerz  Karsien,  Tab.,  64,  97, 1808.  Cuivre  arseniate  ferrifere  K,  Tabl.,  91, 1809.  Strahlenkupfer  i 
Eausm.,  Handb.,  1050,  1813.  Strahlerz  Wern.  Klinoklas  Breith.,  Uib,  1830.  Siderochalcitii 
Glocker,  Grundr.,  840,  1831.  Aphanese  Beud.,  Tr.,  ii.  602,  1832.  Aphanesite  Sliep.,  Min.,  1835.5 
Abichit  Bernhardt  Glocker's  Grundr.,  579,  1839. 
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Observed: 


Subtranslucent.     IN'ot  very  brittle. 


Monoclinic.  (7==  80° 
front,=:56°,  side,  124°. 
planes  as  in  the  annexed  figures., 
(9  A -1-^=99°  30^  OM-i^nr  48^: 
Cleavage :  basal,  highly  perfect. . 
Also  massive,  hemispherical,  or  reni- 
form  ;  structure  radiated  fibrous. 

H.  =  2-5  -  3.     G.  =  4-19  -  4;36, . 
Lustre  :  0  pearly ;  elsewhere  vitre-  - 
ous   to   resinous.      Color  internally 
dark    verdigris  -  green  ;     externally' 
blackish-blue  green.     Streak  bluish-.- 


Comp.— Cu"  Is  +  3  it,  or  Cu'ls-FSOuH  (Ramm.),=  Arsenic  acid  30-2,  oxyd  of  copper  62-7 
water  7-1  =  100.  Analyses  ;  1,  Rammelsberg  (2d  Suppl.,  78);  2,  Damour  (Ann.  Ch.  Phys.,  UL 
siii.) : 


1.  Cornwall 

2.  " 


G.=4-258-4-359 
G.=4-312 


Is        f^        Ou        fi        3Pe 

29-71     0-64     60-00     7*64     0-39,  Ca  0-50,  Si  1-12: 
27-09     1-50     62-80     7-57     049  =  99-44  Damour. 


:10(?  Ramm 


Ittl 
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,,  etc. — Same  as  for  olivenite. 

'.—Occurs  in  Cornwall,  with  other  ores  of  copper,  at  Ting  Tang  mine,  Wheal  Z  uity  and 

Gorland,  and  at  Bedford  United  Mines,  near  Tavistock.     The  crystals  usually  present  a 
ark  blue  color  and  brilliant  lustre,  but  are  rarely  recognizable,  being  aggregated  in  diverg- 
iups.  or  disposed  in  extremely  minute  individuals,  in  cavites  of  quartz;  whence  the  name 
fiiie,  from  'afapfig,  unmanifest     Also  found  in  the  Erzgebirge. 
[led  Clinoclasite  in  allusion  to  the  basal  cleavage  being  oblique  to  the  sides  of  the  prism. 

3HALOOPHYLLITE.  Cuivre  arseniate  laraelliforme  ZT.,  Tr.,  1801  ;  Vauquelin  J.  d.  M., 
J2,  1801.  Blattriges  Olivenerz,  Kupfergiiinmer,  KarsL,  HofT's  Mag.,  i.  5i3,  1801  ;  Ludwig'a 
■ner,  180,  1803.  Copper  Mica  Jameson,  Min.,  1820.  KupferphyUit  Rreilh.,  Char.,  42,  1832. 
Ikophyllit  ^m^/i.,  Ilandb.,  149,  1847.     Tamarite  B.  &  M.,  Min.,  18o2. 

lomboliedral.     I^  A  I2=6r  48',  6>  A  ^=108°  44';  a=2-5536.     Ob- 
1,^  ,d  planes:  i?,  2,   0,  -^    7.     i  A  ^=88°  46', 

=  124°  9'.    XJsually  in  six-sided  tabular  crys-  ^"^^ 

plane    0   sometimes   triangularly   striated. 

rage  :   0  highly  perfect.     Also  foliated  mas- 

and  in  druses. 

=2.     G.=2-4-2-66;  2-435,  Corawall,  Her- 

1 ;  2*659,  ib.,  Damour.     Lustre  :  of  0  pearly  ;  of  other  faces  vitreous  or 

iamantine.     Color  emerald-  or  grass-green  to  verdigris-green.    Streak 
'»  iwhat  paler   than   the   color.      Transparent — translucent.      Fracture 

ely  observable. 

up. — Cu®  ^s-l-12  fl,  or  Cu'  Xs+6  Cu  lt-|-'7  II,  from  Chenevix's  analysis, = Arsenic  acid  21-3, 
Df  copper  58*7,  water  20-0=:100.  From  Hermann's  analysis,  0u'*Xs4-23  ll= Arsenic  acid 
)xyd  of  copper  49-6,  water  32-4=100.  Analyses:  1,  Chenevix  (PhiL  Ti-ans.,  1801);  2,  ller- 
(J.  pr.  Ch.,  xxxiii.  294) ;  3,  4,  Damour  (Ann.  Ch.,  Phys.,  III.  xiii.  404) : 

Is  Cu        fl 

Cornwall  21  58  21  =  100  Chenevix. 

"        G.=2-435  17-51  44-45  3119,  Fe  292,  ^1  and  ^  3-93=100  Hermann. 

"         G.=2-659  19-85  52-92  23-94,  ^1  1-80,  ?  1  29=99-30  Damour. 

"  "  21-27  62-30  22-58,  ^1  213,  1?  1-56=99-84  Damour. 

^  fir.,  etc. — In  the  closed  tube  decrepitates,  yields  much  water,  and  gives  a  residue  of  ohve- 
'    scales.     In  other  respects  like  olivenite.     Soluble  in  nitric  acid,  and  in  ammonia. 
I. — The  copper  mines  of  Tingtang,  Wheal  Gorland,  and  Wheal  Unity,  near  Redruth,  are  its 
I'fi,  jpal  localities  in  Cornwall.     Occurs  also  crystallized  in  iron  ore  at  Sayda  in  Saxony;  in 
|j  jie  crystals  at  Herrengrund  in  Hungary ;  Moldawa  in  the  Bannat. 
■'  ting  ^i?  as  the  fundamental  rhombohedron,  then  i?  A  /?=88°  46',  and  a=l-7763. 
^'',  |t. — Found  altered  to  chrysocolla. 


b 


')''|.9.  BERLINITE.    Berhnit  C.  W.  Bl&msirand,  Priv.  contrib.,  dated  Lund,  Dec.  9,  1867. 


Irlompact  massive,  without  a  trace  of  cleavage. 

'''*.= 6.     G.=:2-64.     Lustre  vitreous.     Colorless  to  grayish  or  pale  rose- 
Streak  nncolored.     Translucent.     Fracture  uneven. 

C'lnp ^1  ^  +  ^fi',  Blomstrand,  =  Phosphoric  acid  65-9,  alumina  405,  water  8-6  =  100. 

:  l^sis :  C.  W.  Blomstrand  (1.  c.) : 

1f^(i)  54-84  5140-27  ^Pe  026  fl  4-14=99  51. 

9rr.,  etc.— B.B.  whitens  without  fusing.     A  deep  bine  color  with  cobalt.    Hardly  attacked  by 
.    Easily  decomposed  on  fusion  with  alkalies,  and  the  resulting  mass  soluble  in  water  witb 
Ition  of  much  heat. 


XI 

3Pe 

Mn 

Ca 

fl 

Sand 

29-57 

1-82 

ir. 

O'ZO 

23-62 

2-10=100-39. 
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Obs. — Resembles  quarlz.    From  the  iron  mine  of  "Westana  in  Scania,  Sweden,  where  it  i 
sparingly  m  quartz,  from  which  it  is  ordinarily  separated  by  a  thin  layer  of  lazulite. 
Named  after  Prof.  N.  H.  Berlin,  of  the  University  of  Lund. 

550.  CALLAINITE.     ?Callaina  Plin.,  xxsvii.  33.     Turquois  pt.     Callais  Darmur,  0.1 

936,  1864.    Oallainite  Dana. 

Massive.     Texture  wax-like. 
H.=3*5— 4.      G. =2*50— 2-52.      Color   apple-green    to  emerald- g]| 
spotted  or  lined  with  whitish  and  bluish.     Translucent. 

Oomp.— 3cl  ^+5  fl=3Phosphoric  acid  42*39,  alumina  3075,  water  26-86=100.  Analysis 
Damour  (1.  c.) : 

42-58 

Pyr.,  etc. — ^When  heated  yields  water,  and  becomes  opaque,  chocolate-brown,  and  f) 
B.B.  infusible. 

Obs. — From  a  Celtic  grave,  near  Mane-er  H'roek  in  Lockmariaquer,  in  rounded  pieces  fror 
size  of  a  flax-seed  to  that  of  a  pigeon's  egg^  and  found  in  the  collections  of  the  Polymathic  S 
of  Morbihan,  in  western  France. 

Damour  makes  this  mineral  the  callais  of  Pliny,  and  especially  in  view  of  its  green  color,  r 
the  callais  was  blue,  and  the  green  stone  really  related  to  it  was  probably  the  callaina  {i[ 
581).  Yet,  as  this  identity  is  not  established,  the  name  callainite  is  better  than  Pliny's  » 
unmodified. 

551.  LAZULITE.    Himmelblau  Fossil  von  Steiermark  [Styria]   Widenmann^  Bergm.  J. 
Ap.  1791 ;  Smalteblaue  F.  von  Vorau,  Schrift.  Ges.  N.  Berlin,  Is.  352,  1791;  NaturHche  S 
Berlinerblau,  Eisenblau  [ — Vivianite] ;  Bergblau  [=:Ohrysocolla]  ;  Unachter  Lasurstein  [= 
Lapis-Lazuli],  Stiiiz,  Einricht.  Nat.  Wien,  49,  1793;  Lazulit=Kieselerde  +  Thonerde  +  Eiser 
Klapr.,  Schrift.  Ges.  K  Berl.,  x.  90,  1792,  Beitr.,  i.  197,  1795.     Dichter  blauer  Feldspat 
Krieglach,  Styria)  Klapr.,  Beitr.,  i.  14,  1795;  Lazulith  Klapr.,  Beitr.,  iv.  279,  1807.    Blue  ; 
Blue  Feldspar.     "Wahrscheinlich  n.  Foss.  aus  d.  Salzburgischen,  Siderit,  v.  MoU,  Jahrb.  B.  I 
71, 1799  (with  bad  anal  by  Heim);  Mollit  Haherk,  Handb.,  1804;=  Lazulith  Mohs,  Null  K^ 
427,  1804.    Blauspath  Wern.    Yoraulite  Delameth.,  Min.,  1812.     Azurite  Jameson,  Min.,  i. . 
1816.     Phosphorsaure  Thonerde,  etc.,  Fuchs,  Schw.  J.,  xxiv.  373,  1818.    Klaprothite  Beud.() 
464,  1824;  Klaprothine  id.,  ii.  576,  1832. 

Monoclinic.  (7=88°  15',  I A  1=91°  SO',  (9  A  14=139°  45^  Prii'j 
a  :h  :  c= 0-86904:  :  1  ;  1*0260.     Observed  planes  as  in  the  annexed  figi 

0  A  -2=111°  Sr  0  A  1-^=150°  15'  0  A  -|=141°  3' 

0  A  2-1=120  42f  0  A  1=140  20  2  A  2,  front,  =  100  2^- 

1  A  1,  front, =115  30  6>  A  1  =  129  10  -2  A -2,  "     =99  40* 
0  A  2-^=121  15  Oa  7=90  23  2-i  A  |=141  38 

Twins :    composition-face  i-i ;   also  0,  as  in  f.  481.      Cleavage :   late 
indistinct.     Also  massive. 

H.=5-6.  G.=3-05T,  Fuchs;  3-067-3-121,  Priifer;  3*122,  Smitt 
Brush.  Lustre  vitreous.  Color  azure-blue ;  commonly  a  fine  deep  t 
viewed  along  one  axis,  and  a  pale  greenish-blue  along  another.  Str^ 
white.  Subtranslucent — opaque.  Fracture  uneven.  Brittle.  Plane 
optical  axes  clinodiagonal ;  bisectrix  negative  and  inclined  50°  39'  t< 
normal  to  the  edge  -2  /  -2,  and  70°  to  a  normal  to  2-i ;  angle  large, 
the  red  ray  in  oil  77°  16' ;  Descl. 
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i 

»,iv.52,  fr.  (Efv.  Ak.  Stookh.,  1854);  12,  k  W.  BioStrand  ^riv^'clrlb;  D^ettTs^r  "^' 
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-2 


481 


Hi 


P 

$1 

fe 

Mg 

Ca 

fl 

Radelgraben 

41-81 

35-73 

2-64 

9-34 

6-06, 

Krieglach 

43-32 

34-50 

0-80 

13-56 

0-42 

0-50, 

Gratz.     G.=3-ll 

42-41 

29-58 

10-60 

10-67 

1-12 

5-62: 

i(                           u 

43-84 

33-09 

6-69 

9-00 

1-44 

5-94: 

«               It 

46-99 

27-62 

6-47 

11-19 

2-12 

5-61: 

Krieglach.    G.=2-02 

40-95 

36-22 

1-64 

12-85 

1-42 

6-92: 

1                   H                                    k( 

47-36 

30-05 

1-89 

12-20 

1-65 

6-85  = 

K                                 « 

47-73 

27-48 

1-91 

12-16 

4-32 

6-40. 

North  Carolina 

43-38 

31-22 

8-29 

10-06 

5-68, 

(1 

44-15 

3217 

8-05 

10-02 

5-50, 

Wermland 

47-52 

32-86 

10-55 

8-58 

ir. 

6-30, 

"Westana 

43-83 

32-82 

7-82 

9-05 

0-84 

6-92, 

Si  2-1  =  87-68  Fuchs. 

Si  6-5  —  99-6  Brandes. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 

Si  1-07  =  99-70  Smith  &  Br. 

Si  1 -07  =  100-96  Smith  k  Br. 

Ma  ir.  =  99-81  Igelstriim. 

MnO-18,  Cu  0-1=100-36  BL 

immelsberg  found  some  silica,  as  impurity,  in  his  analyses,  which  is  excluded  in  the  results 

given, 

rr.,  etc. — In  the  closed  tube  whitens  and  yields  water.     B.B.  with  cobalt  solution  the  blue 

of  the  mineral  is  restored.     In  the  forceps  whitens,  cracks  open,  swells  up,  and  without 

lion  falls  to  pieces,  coloring  the  flame  bluish-green.     The  green  color  is  made  more  intense  by 

listening  the  assay  with  sulphuric  acid.     With  the  fluxes  gives  an  iron  glass ;  with  soda  on 

(ircoal  an  infusible  mass.     Unacted  upon  by  acids,  retaining  perfectly  its  blue  color. 

>bs. — Occurs  both  massive  and  crystallized  in  narrow  veins,  traversing  clay  slate,  in  the 

rent  beds  of  Schladming  and  Radelgraben,  near  Werfen  in  Salzburg,  with  spathic  iron ;  in 

jatz,  near  Vorau ;  in  Krieglach,  in  Styria ;  at  Ilochthiiligrat,  at  the  Goruer  glacier,  Rympfisch- 

"ig,  Upper  Valais,  in  Switzerland,  H.=about  4;  also  in  veins  or  pockets  in  quartzitc,  iu  llorrs- 
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joberg  "Wermland,  massive  and  granular,  sometimes  in  8-sided  crystals  6  inches  long  and  2  inc 
in  diameter ;  in  the  iron  mine  of  Westana,  in  Scania,  Sweden,  massive,  of  a  dark  azure  coH 
also  at  Tijuco  in  Minas  Geraes.  Brazil.  Abundant  at  Crowder's  Mt.,  Lincoln  Co.,  N.  C. ;  and: 
fine  sky-blue  crystals,  often  1 — l^  inch  long  and  broad,  on  G-raves  Mt.,  Lincoln  Co.,  Ga.,  50! 
above  Augusta,  with  cyanite,  rutile,  pyrophyUite,  etc. 

The  name  lazuhte  is  derived  from  an  Arabic  word,  azul,  meaning  Jieaven,  and  alludes  k)  i 
color  of  the  mineral. 

On  cryst.,  Prlifer,  Nat.  Abhandl.  Wien,  i.  169;  Dana,  Am.  J.  Sci.,  IL  xxvii.  38. 

552.  BARRANDITB.    Barrandit  v.  ZepJiarovich,  Ber.  Ak.  Wien,  Ivi.  18Q1. 

In  spheroidal  concretions,  indistinctly  radiated  fibrous,  with  the  surfgj 
crystalline  angular  ;  concentric  in  structure. 

II.=4'5.  (x.  =  2*576.  Lustre  between  vitreous  and  greasy.  Color  pa;! 
bluish,  reddish,  greenish  or  yellowish-gray.  Streak  yellowish  to  blui; 
white.     Translucent  to  opaque. 

Oomp.— 0.  ratio  for  S,  P,B.=d  :  5  :  4,  with  S--4-  |?e+f  ^1;  wheuce  (fPe+f  ^1)^+4  t 
Phosphoric  acid 40-63,  alumina  12-61,  sesquioxyd  of  iron  26-16,  water  20-60=100.     Analysis: 
Boricky  (he): 

^  *i  ^e  a 

^39-68  12-74  26-58  21-00=100. 

Pyr.,  etc. — Yields  water  with  an  acid  reaction.  B.B.  splits  open  and  becomes  darker 
color ;  moistened  with  sulphuric  acid  colors  the  flame  bluish-green.     Soluble  in  hot  muriatic  ac 

Obs. — Occurs  at  Cerhovic,  N-IST.  W.  of  Przibram,  in  Bohemia,  in  clefts  in  a  Lower  Silurian  sai 
stone,  with  cacoxene  and  stilpnosiderite ;  the  translucent  globules  ^  to  1^  mm.  in  diamet 
and  having  within  some  resemblance  to  opal;  the  opaque  variety  without  lustre;  sometiii; 
a  grain  of  limonite  at  centre,  and  particles  of  tlie  same  as  impurity. 

Alt.— Stated  to  give  origin  by  alteration  to  dufrenite,  similar  globules  and  fibrous  crusts  at  1i 
locality  having  the  composition  of  the  latter  mineral. 


% 


553.  SCORODITE.  Cupreous  Arseniate  of  Iron.  Cupro-martial  Arsenate  Bourn.,  PhU.  TraE 
1801,  191.  Martial  Arseniate  of  Copper.  Cuivre  arseniate  ferrifere  K,  TabL,  91,  1809.  Sko: 
dit  Breith.,  Hofim.  Handb.,  iv.  2,  182,  1817.  Scorodite  and  Neoctese  Beud.,  ii.  605,  607,  182 
Descl.,  Ann.  Ch.  Phys.,  IIL  x.  403.  Arsenik sinter,  Eisen-sinter,  Hermann,  Bull.  Soc.  Imp.  N! 
Moscou,  L  254,  1845.  Kobalt-scorodit  Li'pjpmann,  v.  Hornberg,  Zool.  Min.  Ver.  Regensb.,  \ 
172. 

Orthorhombic.     7  A  7=98°  2',  0  A  1-^=132°  20' ;  a-.h:  c=l-0977  : 
1'1511.     Observed  planes  as  in  the  annexed  figure,  with  also  7,  2-i,  |-,  24' 

^^^  i-l  A  ^-5  =  120°  10'  1  A 1,  bas.,rzrllO°  58' 

t-tA^~2=:150    5  i  Ai,pyr.,  =  134  38,127 

1  A  1,  pyr.,  =  114  34  and  103  5  ^  A  |-,  bas.,=i  72  2 

Cleavage  :  i-^  imperfect,  i-i  and  i-l  in  traces. 

H.=:3*5— 4.  G.=:3*l— 3*3.  Lustre  vitreous— subadama 
tine  and  subresinous.  Color  pale  leek-green  or  liver-brow 
Streak  white.  Subtransparent  —  translucent.  Fractu. 
uneven. 

Comp. — S'e  l.sH-4  !ft=  Arsenic  acid  49*8,  sesquioxyd  of  iron  34*7,  water  15-5  =  100.  Analyse 
1,  Berzehus  (Ak.  H.  Stockh..  350,  1824,  Jahresb.,  v.  205);  2,  Boussingault  (Ann.  Ch.  Phys.,  s 
337);  3-6,  Damour  (Ann.  Ch.  Phys.,  IIL  x.  412): 


1; 
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Is 

Fe 

ii 

1. 

Brazil,  Keoctese 

50-78 

34-85 

15-55 

2. 

Popayau 

49-6 

34-3 

16-9 

3. 

\  aulry,  gn.  cryst. 

50-95 

31-89 

15-64 

4. 

Cornwall,  blue  cryst. 

51-06 

32-74 

15-08 

5. 

Saxony,  bluish 

52-16 

33-110 

15-58 

6. 

Brazil,  Neociese 

50-96 

33-20 

15-70 

I 
is 


0-67,  Ou  <r.  =  101-85  Berzeliua. 

,  f»b  0-4=101-2  Boussingault 

=98-48  Damour.     G.  =  3-ll. 

=99-48  Damoiir. 

=  100-74  Dainour. 

=98-86  Damour.     G.  =  3-18. 

An  Iron-sinter  (Eisensinter,  Arsenik-sinter),  from  Nertschiusk,  analyzed  by  Hermann,  is  an 
norphous  scorodite.  Hermann  obtained  (J.  pr.  Ch.,  xxxiii.  95)  iVs  4805,  Fo  30-41,  H  15-54= 
00. 

Pyr.,  etc.— In  the  closed  tube  yields  neutral  water  and  turns  yellow.     B.B.  fuses  easily,  color- 

g  the  flame  blue.  B.B.  on  charcoal  gives  arsenical  fumes,  and  with  soda  a  black  magnetic 
joria.     With  the  fluxes  reacts  for  iron.     Soluble  iu  muriatic  acid. 

Obs. — Found  of  brown  color  in  the  granitic  mountains  of  Schwarzenberg  iu  Saxony,  associated 
ith  arsenopyrite ;    at  Loling,  near  lluttenberg  in  Carinthia,  with  leucopyrite ;  at  Chanteloube, 

ar  Limoges ;  at  Nertschinsk,  Siberia,  iu  fine  crystals  ;  also  as  an  amorphous  crust  or  iron-sinter 
beryl,  topaz,  and  quartz ;  leek-green,  in  the  Cornish  mines,  coating  cavities  of  ferrugiuoua 
aartz ;  at  the  Minas  Gcraes,  in  Brazil ;  in  Popayan ;  at  the  gold  mines  of  Victoria  iu  Australia,  in 
uartz  with  arsenopyrite  and  gold. 

Occurs  in  minute  crystals  and  druses  of  leek-green  and  greeuish-white  colors,  near  Edcnville, 
Y.,  with  arsenopyrite,  iron-sinter,  etc.,  in  white  limestone ;  in  Cabarras  Co.,  N.  C,  on  G. 
uderick's  farm,  in  aggregations  of  greenish- white,  brownish-  and  leek-green  crystals  ;  coating 
avities  of  quartz  and  hmonite  with  copper  ores  and  pyrite. 

The  cobalt-scorodite  of  Lippmann  (1.  c.)  occurs  iu  bluish  crystals  with  quartz  and  hypochlorite, 
t  Schneeberg ;  it  has  not  been  analyzed. 

Named  from  o-x-i5jo»<5'ji',  garlic,  aUuding  to  the  odor  before  the  blowpipe. 

Alt. — Scorodite  occurs  altered  to  limonite. 

54.  WAVELLITE.  Wavellite  Babbingion,  Davy's  Mem.  in  Phil.  Tr.,  162,  1805.  Hydrargil- 
lite  Davy^  ib.,  155,  162,  Devouite  Thomson.  Strahliger  IlydrargilUt  (=columuar  var.  of  Dias- 
pore)  Hausm.,  Handb.,  443,  1813.  Lasionit  Fuchs,  Schw.  J.,  xviii.  288,  1816,  xxiv.  121,  Strie- 
gisan  Breith.,  Schw.  J,,  Ixii.  379,  1831.  Thonerdephosphat  Germ.  Alumina  phosphatee  Fr. 
Subphosphate  of  Alumina. 


Orthorhombic.     I A  7=126°  25^  0  A  l-fcl43°  23' ;  a  :  h  :  c=0-T431 
L  :  1*494:3.    Observed  planes  as  in  the  annexed  figure,  with 
ilso  1,  2-2,  and  i-^. 


483 


1  A  7=129°  4.7' 

1  A  1,  inac.,=:146  28 

1  Al,  brach.,  =  110  20 

1  A  1,  bas.,=79  34 


2-2  A  2-2,  mac,  =  117°  23' 
2-2  A  2-2,  brach.,=118  33 
2-2  A  2-2,  bas.,  =  93  T 


UAi-i  =  l23  57 


Cleavage:  7  rather  perfect ;  also  brachydiagonal.    Usually 
jll  in  hemispherical  or  globular  concretions,  having  a  radiated 

-tructure. 
H.  =  3-25— 4.    G.  =  2-337,  Barnstaple,  Haidinger;  2-316, 

[rish  variety,  Eichardson.     Lustre  vitreous,  inclining  to  pearly  and  resin 
g  ous.     Color   white,  passing  into  yellow,  green,  gray,  brown,  and   black. 

Streak  white.     Translucent.     Index  of  retraction  1-52. 

'^      Comp.— 0.  ratio  for  Xl,  ^,  fi=9  :  10  :  12 ;  whence  Xl'i>^+  VlXl,  or  perhaps  ^1  i^+i ^1  H'-h 

5ft=Phosphoric  acid  34-4,  alumina  373,  water  28-3  =  100;  or  the  same  with  4UI=Phosphoric 

acid  3.5-1,  alumina  38-1,  water  26-8  =  100. 

,M      Analyses:   1,  2.  Fuchs  (Schw.  J.,  xxiv.  121);  3,  Berzelius  (Schw.  J.,  xxvu.  63;;  4-7,  Erdmann 

.;d|(Schw,  J.,  Ixix.  151);  8,  Hermann  (J,  pr.  Ch.,  xxxiiL  288);  9,  Sonnenschein  (J.  pr.  Ch.,  liii.  344)  j 

10,  Ganth  (Am.  J.  Sci,,  II,  xxiii.  423)- 
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1.  Devonshire 

2. 

3. 

4.  Striegis,  blue 

5.  "        green,  yellow 

6.  "       brown 

7.  "       black 

8.  Zbirow 

9.  Alleudorflf 

10.  Chester  Co.,  Pa. 


35-12 
34-84 
33-40 
3406 
33-28 
31-55 
32-46 
34-29 
32-16 
34-68 


Xl  3Pe  fi         F 

37-20  28-00  =100-32  Fuchs. 

37-16  28-00  =100  Fuchs. 

35-35  l-25»  26-80  2-06,  Oa  0-50=99-39  Berzeliua. 

36-60  1-00  27-40       ^r.  =  99-06  Erdmaun. 

36-39  2-69  27'10  <r-.  =  99-46  Erdmann. 

34-90  2-21  24-01  tr.,  §i  7-30  =  99-97  Erdmann. 

35-39  1-5  24-00  ir.,  Si  6-65  =  100  Erdmann. 

36-39  1-20  26-34  1-69=98-91  Hermann. 

35-76  28-32  ^r.,  Ca  0-86,  Si  2-70=98  80  Sonn. 

36-67  28-29  ir.,  limonite  0-22  =  99-86  Genth. 

With  peroxyd  of  manganese. 


-:i 


[lie??' 


Pyti 


.ji!S.p: 


J„ij 


Hermann  obtained  much  less  fluorine  than  Berzehus,  and  gives  a  different  formula.  But  Bert. 
celius  remarks  that  this  ingredient  may  easily  fall  short.  ! 

The  cement  of  a  conglomerate  near  Loughhill,  Co.  of  Limerick,  Ireland,  consisting  of  emeraldl 
green,  with  some  white,  crystals,  approaches  wavellite  in  composition,  affording  A.  Gages  (J.  G 
Soc.  Dubl.,  vui.  73)  5?  30-88,  ^1  36-16, 3Pe  1*81,  Ni  0-33,  H  23*56,  Ytr.,  Si  3-61,  apatite  1-58,  quart?:, 
1-00=98-94.    A  wavellite  containing  oxyd  of  lead  occurs  at  Rosieres  in  stalactites,  as  detected^ 
by  Berthier.  ! 

Pyr.,  etc. — In  the  closed  tube  gives  off  much  water,  the  last  portions  of  which  react  acid  andf 
color  Brazil-wood  paper  yellow  (fluorine),  and  also  etch  the  tube.  B.B.  in  the  forceps  swells  up. 
and  sphts  frequently  into  fine  acicular  particles,  which  are  infusible,  but  color  the  flame  pale  green ;: 
moistened  with  sulphuric  acid  the  green  becomes  more  intense.  Gives  a  blue  with  cobalt  solu-i 
tion.  Some  varieties  react  for  iron  and  manganese  with  the  fluxes.  Heated  with  sulphuric  acid: 
gives  off  fumes  of  fluohydric  acid,  which  etch  glass.  Soluble  in  muriatic  acid,  and  also  in  caustic 
potash. 

Obs. — Wavellite  was  first  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  Devonshire,  by 
Dr.  Wavel.  It  has  since  been  found  at  Clonmel  and  Cork,  Ireland ;  in  the  Shaint  Isles  of  Scot- 
land; at  Zbirow  in  Bohemia ;  Zajecov  in  Bohemia :  at  Frankenberg  and  Langenstriegis,  Saxony ; 
Diensberg  near  Giessen,  Hesse  Darmstadt ;  on  brown  iron  ore  in  the  Jura  limestone  at  Amberg' 
in  Bavaria  (the  lasionite  of  Fuchs) ;  in  a  manganese  mine  at  Weinbach  near  Weilburg  in  Nassaui 
(Genth) ;  at  Villa  Rica,  Minas  Geraes,  Brazil. 

In  the  United  States  reported  as  found  near  Saxton's  Paver,  Bellows  Falls,  N.  H. ;  also  at  the  i 
slate  quarries  of  York  Co.,  Pa.,  near  the  Susquehanna;  at  Washington  mine,  Davidson  Co.,  K  0., 
with  actinohte,  pyrite,  and  native  silver;  at  Steamboat,  Chester  Co.,  Pa.,  in  a  bed  of  limonite,: 
abundant  in  stalactitic  forms,  part  looking  like  gibbsite,  part  drusy  with  rhombic  crystals,  and.|'0| 
often  coated  with  a  pearly  scaly  mineral  yet  undetermined. 

Named  after  Dr.  Wavel,  the  discoverer.     The  species  was  considered  a  variety  of  diaspore  byj 
D'Aubuisson,  Bournon,  Hausmann,  and  some  other  early  mineralogists,  and  placed  next  to  dias-:^aj 
pore  by  Werner  in  1817 ;  while  Jameson  arranged  it  in  1816  among  the  zeolites. 

Calculating  from  the  angle  /A  7=126°  25',  the  prism  i-^  has  the  angle,  over  ^■-^,=90°  34',  veryi 
near  the  angle  /A  /of  lazulite. 


554A.  Kapnicite  Kenng.,  Ueb.,  1855,  and  1856-57.     Probably  wavellite.     Occurs  in  fibrous 
radiated  rounded  concretions,  the  fibres  rhombic  prisms  pyramidally  terminated,  with  yitreousr 
lustre ;  H.=3-5— 4;  G.  =  2-356  (Stadeler).     Stadeler  obtained  (Ann.  Ch.  Pharm.,  cix.  305)  j^  35-49, 
■kl  39-59,  with  water  24-92  (from  the  loss)=100,  and  remarks  on  the  close  approximation  to^!'^ 
wavellite.     From  Kapnik  in  Hungary. 


Irai 


Cc 


;i,B 


554B.  Planerite.    Under  this  name  Hermann  has  described  (Bull.  Soc.  Nat.  Mosc,  xxxv.  240,  .[ 
1862)  a  mineral  from  the  copper  mines  of  Gumeschefsk,  in  the  Ural.     It  occurs  in  thin,  sub-  ■  |' 
crystalline,  botryoidal  layers  in  the  cavities  of  a  quartz  rock.     H.=5;  G.  =  2-65.     Color  on  fresh  j 
surface  verdigris-green,  passing  to  ohve-green  on  exposure  to  the  air.     Lustre  dull.     Translucent  I 
on  the  edges.     Analysis  afforded ; 

1^33-94        ^137-48        Cu  3-72         Fe  3-52        fi  20-93  =  99  59. 

From  which  Hermann  deduces  the  formula  (2^P^'^-|-9  H)  + 1  (Cu,  Fe)  fl".  He  regards  the  hydrated 
oxyds  of  iron  and  copper  as  unessential,  and  as  occurring  in  many  other  aluminous  phosphates 
as  turquois,  peganite,  and  fisclierite. 

B.B.  in  tube  decrepitates,  yielding  much  neutral  water.  Easily  soluble  in  borax,  giving  coppe* 
reaction.  Only  slightly  attacked  by  acids,  but  easily  decomposed  by  boihng  with  caustic  soda 
Named  after  Planer,  director  of  the  mines      Possibly  impure  wavellite 
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555.  TROLLEITE.    Trolleit  C.  W.  Blomstrand,  Priv.  contrib.,  dated  Dec.  9, 1867. 


Compact,  with  indistinct  cleavage. 

H.  a  little  below  6.     G.=:3*10.     Lustre  more  or  less  vitreous.     Coloi 

lie  green.    Fracture  even,  to  conchoidal. 

Oomp.— i^cl  1^+  ^  -M  fl:^=Phosphoric  acid  dT'S,  alumina  4&*2,  water  6*0=100.  Analysis :  C.  "W 
omstrand(l.  c): 

P  XI  3Pe  Oa  H 

(f)  46-72  43-26  2-75  0-97  6-23=99-93. 

Pyr.,  etc.— B.B.  same  as  for  berlinite.     Scarcely  attacked  by  acids. 

Obs Constitutes  small  detached  masses  and  veins  in  other  phosphates,  at  the  iron  mine  of 

estana,  in  Scania,  Sweden. 

Named  after  the  chemist  H.  Gr.  Trolle  "Wachtmeister. 

»6.  PLUMBOGUMMITE.  Plomb  rouge  en  stalactites — tantot  en  globules,  de  Lisle,  Demeste 
Lettres  Min.,  ii.  399,  1779 ;  Crist,  iii.  S99,  1783,  Sel  acide-phosphorique-martial  G.  de  Lau- 
mont,  J.  de  Phys.,  xxviii.  385,  1786.  Plomb-gomrae  de  Laumont.  Aluminiate  de  Plomb  avcc  eau 
de  combinaisou  Berz.,  in  his  Nouv.  Min.,  283,  1819.  Bleigummi,  Blei-aluminat,  etc.,  Berz.^  Schw. 
J.,  xxvii.  65,  1819  (trl.  fr.  Nouv.  Min).  Native  Aluminiate  of  Lead  Smithson,  Ann.  Phil,,  xiv. 
81,  1819  (citing  Berz.,  and  also  a  letter  by  de  Laumont,  in  which  S.  Tennant  (who  died  in 
1815)  is  said  to  have  first  analyzed  plombgomme  and  made  it  a  combination  of  oxyd  of  lead, 
alumina,  aud  water).  Plomb  hydro-alamineux  //.,  Tr.,  iii.  410,  1822.  Gummispathi??-e2Y/i.,  Char., 
'56,  1832.  Plomgomme  Beud.,  Tr.,  ii.  1832.  Plumbo-gummite  Shep.,  Min,,  ii.  113,  1835. 
Plumbo-resinite  Dana,  Min.,  230,  1837.  Gummibleispath,  Bleihydroaluminat,  (7e77n.  Hitch- 
cockite  Shep.,  Rep.  Canton  Mine,  Ga.,  1856,  Min.,  401,  1857. 

Keniform,  globular,  botijoidal,  with  sometimes  a  concentric  structure , 
1  thin  crusts ;  compact  massive. 

H.=4-5.  G.=4-6-4: ;  6-4-21,  Breith. ;  4*88,  fr.  Kuissi^re,  Dufrenoy  ; 
•014,  hitchcockite,  Grenth.  Lustre  resinous  or  gum-like.  Color  yel- 
Dwish-gray,  reddish-brown,  greenish;  also  yellowish-white;  sometimes 
Tayish-wliite,  bluish.  Streak  uncolored.  Translucent;  subtransparent. 
'Yao^ile. 

Oomp.— Analyses :  1,  Berzclius  (Schw.  J.,  xxvii,  65);  2,  Dufre'noy  (Ann.  Ch.  Phys.,  lix.  440), 
-5,  Damour  (Ann.  d.  M.,  IIL  xvii.  191) ;  6,  Genth  (Am,  J.  Sci.,  II.  xxiU.  424) : 

^        S      itl      l»b       fl      Fe    Ca      Si 

Huelgoet       0-20  37-00  40-14  18-80       1'80*      0-60=98-54  Berzelius. 

Nuissiere 34-23  37-51  16-13 211,  l»b^P  7-79=97-77  Dufrenoy. 

Huelgoet        8-06  0-30  34-32  35-10  18-70  0-20  0-80 ,  Pb  CI  2-27=99-75  Damour. 

12-05  0-25  11-05  6215     6-18 "      8-24  =  99-92  Damour. 

"  15-18  0-40     2-88  70-85     124 "      9-18  =  99-73  Damour. 

mtchcockite  18-74   25-54  2904  20-86  090  1-44    ,  C  1-98,  CI  0-04,  insol.  0-48=99-02  G. 


"  With  some  Mn^  0^ 


Berzelius  made  the  mineral  a  hydrous  aluminate  of  lead,  l»bXl'+61^.  Damour  concluded 
rom  his  results  that  in  Berzelius's  investigation  the  phosphoric  acid  was  precipitated  with  the 
ilumina  and  oxyd  of  lead,  and  so  lost  sight  of  He  observes  that  his  own  analyses,  though  so 
videly  different,  agree  in  affording  1  :  1  for  the  0.  ratio  of  water  and  alumina,  and  regards  the 
ilumina  as  present  in  the  state  of  a  hydrate.  He  writes  for  the  formula  of  anal,  3,  Pb  P-l-6  Al 
1*.     Dufrenoy  inclines  to  adopt  Damour's  view  (Min.,  iii.  294,  1856). 

In  Genth's  analysis  of  hitchcockite,  the  0.  ratio  for  the  water  and  alumina  is  3:2  ;  for  the  whole 
E»b,  ^1,  l^  I'l,  2-1  :  12-2  :  10-5  :  18-5,  which  corresponds  to  2  XlP  +  l»b'P+4Al  H^'+K)  H. 

An  earthy  mineral  from  Rosieres  afforded  Bcrthier  (Ann.  d.  M.,  III.  xix.  669)1  (witk  tr.  of  As) 
i5-6,  ^1  230,  l»b  10-0,  Cu  8-0,  II  and  organic  matters  38  0  =  995. 
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Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water,    B.B.  in  the  forceps  swells  up 
like  a  zeolite,  colors  the  flame  azure-blue,  but  is  imperfectly  fused.     On  charcoal  gives  in  addition  i 
a  faint  white  coating  of  chlorid  of  lead  (Plattner),     With  soda  gives  metallic  lead.     With  cobalt 
solution  gives  a  blue  color.     With  the  sodium  test  yields  a  phosphid.     Soluble  in  nitric  acid. 

Obs.— Occurs  in  clay  slate  at  Iluelgoet  in  Brittany,  associated  with  galeaite,  blende,  pyrite, 
and  pyromorphite ;  also  in  a  lead  mine  at  Nuissiere,  near  Beaujeu  ;  at  Roughten  Gill,  Cumberland; 
at  Mine  La  Motte,  Missouri;  at  Canton  mine,  Ga.,  with  galenite,  etc.  {hitchcocJciie). 

Named  from  the  Latin  plumbum,  lead,  and  gummi,  gum.  The  identity  of  de  Lisle's  mineral 
^which  was  carnelian-like  in  color)  with  plombgorarae,  though  questioned  by  de  Laumont  in  his 
early  paper,  is  admitted  in  his  letter  cited  in  Ann.  Phil,  xiv.  31,  1819. 

The  mineral  looks  usually  like  drops  or  coatings  of  gum,  also  at  times  somewhat  like  chalcedony 
or  allophane.  It  diSers  from  globular  pyromorphite  or  blende  in  not  being  fibrous  within.  The 
hiicJicockite  occurs  in  botryoidal  crusts  and  thin  coatings,  white,  bluish,  yellowish,  or  greenish, 
allophane-like,  sometimes  concentric  in  structure;  Shepard  gives  H.  =  2''?5— 3,  and  says  that  it 
loses  29  p.  c.  on  ignition. 

557.  CALCIOFERRITE.     Calcoferrit  J.  R.  Blum,  Jahrb.  Min.  1858,  287. 

Monoclinic  ?  Foliated  massive.  Cleavage  :  very  perfect,  or  foliated,  in  one  direction ;  traces  in 
another  at  right  angles  to  the  perfect  one ;  also  in  another  oblique  to  the  same.     In  nodules. 

H.=2*5.  G.  =  2-523  — 2*529,  Reissig.  Lustre  of  cleavage-face  pearly.  Color  sulphur-yellow, 
greenish-yellow  to  siskin-green,  yellowish,  white.  Streak  sulphur-yellow.  Thin  laminae  translu- 
cent.    Brittle.  «,  «. 

Analysis  by  Reissig  (1.  c),  giving  nearly  4P,  8  S,  6  ft,  19  fi;  2  Il'P4-2  SP+fitt'+ie  ]& : 

f  34-01     J'e  24-34    3tl  2-90     Mg  2-65     Ca  14-81     fl  20-56=99-27. 

B.B.  fuses  easily  to  a  shining  black  magnetic  globule.    Easily  decomposed  by  muriatic  acid. 
In  nodules  in  a  bed  of  clay  at  Battenberg  in  Rhenish  Bavaria.     The  exterior  of  the  nodules  is  \ 
yellowish-  or  reddish-brown  impure  calcioferrite. 

558.  PHARMACOSIDERITE.    ?  Fer  mineralise  par  I'acide  arsenique  Proust,  Ann.  Chem., 
i.  195,  1790;  Arsenicated  Iron  Ore  Kirwan,  ii.  189,  1796.     Olivenerz,  Arseniksaures  Eisen  in.i 
Wurfeln  kryst.  (fr.  Carharrack)  Klavr.,  Schrift.  Ges.  nat.  Fr.  Berl,  1,  161,  1786,  Beitr.,  iii.  194^ 
1802;  Wiirfelerz,  var  of  Olivenerz,  Lenz,  ii.  18,  151,  1794.     Wiirfelerz  Karsten,  Tab.,  66,  1808. 
Cube  Ore.    Pharmakosiderit  Hausm.,  Handb.,  1065,  1813. 

Isometric ;  tetrahedral.  Observed  planes :  0^  1,  2,  /;  £  1,  29,  etc. 
Crystals  modified  cubes  and  tetrahedrons.  Cleavage :  cubic ;  imperfect. 
0  sometimes  striated  parallel  to  its  edge  of  intersection  with  plane  1  (f.  29); 
planes  often  curved.     Rarely  granular. 

H.=2*5.  G.=2'9— 3.  Lustre  adamantine  to  greasy,  not  very  distinct.. 
Color  olive-green,  passing  into  yellowish-brown,  bordering  sometimes  upon 
iiyacinth-red  and  blackish-brown ;  also  passing  into  grass-green,  emerald- 
green,  and  honey-yellow.  Streak  green — brown,  yellow,  pale.  Subtrans- 
parent — subtranslucent.     Rather  sectile.     Pyroelectric. 

Comp.— 0.  ratio  for  S,  ^s,  fi=4  :  5  :  5  ;  whence  3  ^e^s  +  3Pefi'-|-12  fl,  with  one-eleventh 
of  the  As  replaced  by  P= Arsenic  acid  39-8,  phosphoric  acid  2*5,  sesquioxyd  of  iron  406,  water 
17-1=100.    Analysis :  Berzelius  (Ak.  H.  Stockh.,  354,  1824) : 

la  ?  3Pe  Cu  fi 

40-20        2-53        39-20        065         18-61,  gangue  1-76  =  102-95. 

Pyr.,  etc. — Same  as  for  scorodite. 

Obs. — Formerly  obtained  at  the  mines  of  Wheal  Gorland,  Wheal  Unity,  and  Carharrack,  in 
Cornwall,  coating  cavities  in  quartz,  with  ores  of  copper ;  now  found  in  quartz  at  Burdle  Gill  in 
Cumberland,  in  small  brilliant  crystals ;  in  minute  tetrahedral  crystals  at  Wheal  Jane ;  also  in 
Australia ;  at  St.  Leonard  in  France ;  and  at  Schneeberg  and  Schwarzenberg  in  Saxony. 

Named  from  (papftaKo, ,  poison  (in  allusion  to  the  arsenic  present),  and  dirjpos,  iron.  Wiirfelerz. 
of  the  Germans  means  cube-ore. 
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Proust  first  announced  the  existence  of  an  arsenate  of  iron,  from  greenish-white  concretionary 
gpecimens  found  in  Spain ;  but  from  his  meagre  description  its  identity  with  this  species  cannot 
b«  made  certain. 

Alt. — Has  been  observed  altered  to  psilomelane,  limonite  (Fe'  fl*),  red  iron  ore  {^e). 

559.  CIRROLITE.    Kirrolith  C.  W.  Blomstrand,  Priv.  contrib.,  dated  Dec.  9,  1867. 

Compact,  without  a  trace  of  cleavage. 
H.=5-6.     G.=3-08.     Color  pale  yellow. 

Oomp.— 0.  ratio  for  It,  K,  ^,  fi=2  :  2  :  5  :  1.  Formula^  Xl'  1?  +  2  Ca'  5^  +  3  %  Blomstraud,  a 
Phosphoric  acid  41*7,  alumina  20-1,  lime  32-9,  water  6-3  =  100.     Analysis  :  Blomstrand  (1.  c) : 


(1)41-17 


XI 
20-54 


i^e 
0-91 


Mn 
2-24 


i»b 
Oil 


Mg 
0-21 


Oa 
29-37 


5-06=99-61, 


after  removal  of  4*60  not  dissolved  in  the  acid  solution,  of  which  3'17  was  silica. 

P37T.,  etc. — B.B.  fuses  very  easily  to  a  white  enamel.   With  soda  a  manganese  reaction.   Decom> 
posed  on  digestion  in  fine  powder  in  muriatic  acid. 

Obs, — Occurs  at  the  iron  mine  of  Westana,  in  Scania,  Sweden. 

Named  from  Kipp6i^  pale  yellow. 

560.  OHUiDRENTTE.    Levy,  Brando's  J.,  xvi.  274, 1823. 

Orthorhombic.  7  A  7=111°  54',  0  A  l-i=136°  26' ;  a-.h:  ^=0-9512  : 
1  :  1*4798.  Observed  planes  as  in  the  annexed  figures,  with  also  |-|. 
0  A  2-^=127°  53',  0  A  1  =  131°  4',  0  A  f =142°  35^  0  A  ^=90°,  1  A  1, 
mac,  130°  4',  brach.,  or  over  2-^,  102°  41',  bas.,  97°  52',  2-i  A  2-1,  ov.  (9,= 
75°  46',  B.  &  M.  Plane  0  sometimes  wanting,  and  the  form  a  double  six- 
sided  pyramid,  made  up  of  the  planes  1,  2-^,  with  i-i  small.  Cleavage  :  i-i^ 
imperfect. 


484 


485 


H.=4-5— 5.  G.=3'18— 3-24;  3*184,  Kenngott.  Lustre  vitreous, 
inclining  to  resinous.  Color  yellowish-white  and  pale  yellowish-brown, 
also  brownish-black.  Streak  white,  yellowish.  Translucent.  Fracture 
uneven. 

Oomp.— 0.  ratio  for  S,  %  ^,  fl:=4  :  3  :  7  :  7 ;  or  less  nearly  4 :  3  :  7|  :  7i,  Rammelsberg, 
who  writes  the  formula  2  R*  ^+Xl' 1^4-15  ]ft= Phosphoric  acid  28  9,  alumina  14-0,  protoxyd  of 
iron  29-3,  protoxyd  of  manganese  9-5,  water  18-3  =  100.  Perhaps  (f  lV+^  ^1)*P'-|-16  H.  But 
a  new  analysis  is  needed.     Analysis  :  Rammelsberg  (Pogg.,  Ixxiv.  435) : 

1^28-92     3tll4-44     f^e  30-68     Mn  9  07     Mg  014    !&  1698  =  100-23  Ramm. 

Pyr.,  etc.— In  the  closed  tube  gives  off  neutral  water.  B.B.  swells  up  into  ramifications,  and 
fuses  on  the  edges  to  a  black  mass,  coloring  the  flame  pale  green.  Heated  on  charcoal  turns 
black  and  becomes  magnetic.  With  soda  gives  a  reaction  for  manganese.  With  borax  and  salt 
of  phosphorus  reacts  for  iron  and  manganese.     Soluble  in  muriatic  acid. 

Obs.— Occurs  in  crystals  and  crystalline  coats,  on  spathic  iron,  pyrite,  or  quartz,  and  sometime* 
with  apatite,  near  Tavistock,  and  at  the  George  and  Charlotte  mine,  and  also  at  Wheal  Crebor,  10 
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Devonshire ;  ou  slate  at  Crinnis  mine  in  Cornwall.  Crystals  1  in.  long  have  been  observed.  The;^ 
look  a  little  like  siderite,  but  are  more  lustrous  and  of  greater  hardness. 

In  U.  States,  at  Hebron,  Me.,  in  minute  hair-brown  prismatic  crystals,  with  amblygonite  (f.  485^ 
by  Cooke,  and  an  octahedral  form.  Am.  J.  Sci.,  II.  xxxvi.  258). 

If  the  dome  2-1  be  made  the  fundamental  vertical  prism,  then  /A  7=104°  14',  l-l  A  l-i,  top,= 
V3°,  l-l  A  l-l,  ib.,=87°  14' ;  the  cleavage  macrodiagonal ;  a  :b  :  c=:  1*3514  ;  1  ;  1*2853. 

Named  after  Mr.  Children. 

561.  ATTACOLITB.    Attakohth  G.  W.  Blomsirand,  Priv.  contrib.,  dated  Dec.  9,  1867. 

Massive,  indistinctly  crystalline. 
H.=5.     G.=8-09.     Color  pale  red. 

CoJiP.— 0.  ratio  for  %  Ij,  f,  ft,  after  separating  8-60  Si  as  free  silica=6  :  15  :  20  :  6.  The 
uncertainty  as  to  whether  the  silica  is  free  or  combined  renders  the  composition  and  formula 
doubtful.     Analysis :  C.  W.  Blomstrand  (1.  c.) : 

f  ^1  Pe  Mn         Mg  Ca  N"a  fl 

(I)  3606         29-75         3-98         8-02        033         13-19         0*45         6-90=98  68. 

Pyr.,  etc. — B.B.  fuses  easily,  and,  when  more  heated,  with  intumescence,  to  a  brownish-yeUow 
glass.    With  soda  a  strong  manganese  reaction.     Very  incompletely  decomposed  by  acids. 
Obs. — From  the  iron  mine  of  Westana,  in  Scania,  Sweden. 
Named  from  drraKevs,  salmon,  alluding  to  the  color. 

562.  AUGELITE.    Augehth  C.  W.  Blomstrand,  Priv.  contrib.,  dated  Dec.  9,  1867. 

Massive.  Cleavage :  distinct'  in  three  directions,  and  generally  easily 
obtained. 

G.=2*77.  Lustre  of  cleavage  surface  strongly  pearly.  Colorless,  but 
generally  pale  red. 

Oomp.— ^P  ^+3  fi=Phosphoric  acid  35-3,  alumina  51*3,  water  13-4=100.  Analysis:  0. 
W".  Blomstrand  (1.  c.) : 

f'  'M  ^e  Mn  Oa  ft 

(I)  35-61  48-80  0-75  0-31  109  1304=99-60. 

The  mineral  is  often  intimately  mixed  -with  silica,  and  not  easily  separated  from  it. 
Pyr.,  etc. — Yields  much  water  in  the  glass  tube.     B.B.  infusible.     Scarcely  affected  by  acids. 
Obs. — Occurs  imbedded  in  other  phosphates  at  the  iron  mine  of  Westana,  in  Scania,  Sweden. 
Named  from  aiyn,  lustre, 

663.  TURQUOIS.  ?Callais,  ?CaUama,  Plin.,  xxxvii.  56,  33.  Firuzegi  Pers.  Turques,  Tur- 
quois  pt.,  of  the  16th  century  and  later  (Turques,  Pabyan's  Chronicle).  Tiirkis  pt.  Germ.,  Tur- 
chesa/to?.,  Turquoise  Fr.  Turquoise  J.  B.  Tavernier,Yoj.  en  Turquie,  enPersie,  etc.,  Paris,  1678, 
Turchine  5c»ccom,  Museo  di  Fisica,  etc.,  278,  1697.  Orientalischer  Tiirkis  Demstrius  Agaphi 
K  Nord.  Beytr.,  v.  261,  Pallas,  ib.,  265.  Turquois  orientale,  Calaite,  Agaphite,  Johnite,  G, 
Mscher,  Mem.  Soc.  Imp.  N.  Moscou,  i.  1806 ;  also  his  Onomasticon  Min.  Mus.  Imp.  Moscou, 
1811,  and  Essai  sur  la  Turquoise,  Moscou,  1816,  of  which  Abstr.  in  Ann.  Phil.,  xiv.  406,  1819; 
John,  Mem.  Soc.  Imp.  N.  Moscou,  i.  1806,  Schw.  J.,  iii.  93,  1807  (with  analyses  and  assertion 
that  it  is  no  Odontoliie).  Hydrargillite  pt.  Hausm.,  Handb.,  444,  1813.  Turquoise  de  vieille 
roche  (in  distinction  from  OdontoUte,  or  T.  de  nouvelle  roche,  called  also  Occidental  Turquoia), 
Elallait,  Kalait,  Germ. 

Keniform,  stalactitic  or  in  crusting.     Cleavage  none. 

H.  =  6.      Gr.=2-6— 2*83 ;    2*621,   Hermann.      Lustre   somewhat   waxy^ 
feeble.    Color  sky-blue,  bluisb-green  to  apple-green.    Streak  white  or  green 
ish.     Feebly  subtrarslucent — opaque.     Fracture  small  conchoidal. 
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Oomp.— 0.  ratio  fr.  anal  1  and  3,  for  Xl,  1^,  Tl=6  :  5  :  5  ;  whence  2^1'?^+ 5  lt=Pho8plioric  acid 
32-6,  alumina  46*9,  water  20*5  =  100.  Analyses:  1,  John  (Ann.  d.  M.,  II.  iii.  231) ;  2,  Zellner  (Isis, 
1834,  637);  3,  Hermann  (J.  pr.  Ch.,  xxxiii.  282);  4,  Church  (Ch.  News,  x.  290): 

1?         ^1        fl       Cu 

1.  Silesia  30-90    44-50     19-00     S-TS      Fe  1-80  =  99-95  John. 

2.  "  38-90     54-50       1*00     1-50      3Po  2-8  =  98-70  Zellner. 

3.  Blue  Oriental  27-34     47-45     18-18     2-02       "     MO.Mn  0*50,  CVt^  3*41=100  EL 

4.  Nichabour,  Persia  32-86    40-19     19-34     5-27      Fe  2-21,  MuO-3G=100-23»a;  G.=2-75. 


'  After  subtracting  0-74  Si  o"  and  0-49  hygroscopic  water. 


The  green  oriental  turquois  afforded  Hermann  only  5-64  p.  c.  of  phosphoric  acid,  and  is  evidently 
a  mechanical  mixture,  containing  but  Uttlo  turquois.  Specific  gravity  of  the  last  2-621.  John  in 
bis  early  analysis  did  not  detect  the  phosphoric  acid ;  he  obtained  jicl  730,  Ou  4-5,  Ji'e  4-0,  fi  (of 
loss)  18  =  99-5. 

Pyr.j  etc. — In  the  closed  tube  decrepitates,  yields  water,  and  turns  brown  or  black.  B.B.  in 
the  forceps  becomes  brown  and  assumes  a  glassy  appearance,  but  does  not  fuse ;  colors  the  flame 
green  ;  moistened  with  muriatic  acid  the  color  is  at  first  blue  (chlorid  of  copper).  With  the  sodi- 
)  um  test  gives  phosphuretted  hydrogen.  With  borax  and  salt  of  phosphorus  gives  beads  in  O.F. 
which  are  yellowish-green  while  hot  and  pure  green  on  cooling.  With  salt  of  phosphorus  and 
tin  on  charcoal  gives  an  opaque  red  bead  (copper).     Soluble  in  muriatic  acid. 

Obs. — Occurs  in  clay  slate,  in  a  mountainous  district  in  Persia,  not  far  from  Nichabour.  Ac 
cording  to  Agaphi,  the  only  naturalist  who  has  visited  the  locality,  turquois  occurs  only  in  veins, 
which  traverse  the  mountain  in  all  directions.  Fischer,  in  1S16,  named  the  different  varieties 
Calaite,  Agaphite  (or  conchoidal  T.),  and  Johnite  (or  quartzy  T.).  Pieces  of  the  size  of  a  hazel- 
nut are  considered  very  large.  An  impure  variety  is  found  in  Silesia,  and  at  Oelsnitz  in  Saxony ; 
near  the  well  of  Nasaiph  between  Suez  and  Sinai.  W.  P.  Blake  refers  here  a  hard,  yellowish- 
to  bluish-green  stone  (which  he  identifies  with  the  chalchihuiU  of  the  Mexicans)  from  the  mountain .s 
Los  Cerillas,  20  m.  S.E.  of  Santa  Pe ;  H.-6;  G.  =  2-426-2-G51  (Am.  J.  Sci.,  II.  xxv.  227).  A 
pale  green  turquois  occurs  in  the  Columbus  district,  Nevada. 

Turquois  receives  a  good  polish,  and  is  highly  esteemed  as  a  gem.  The  Persian  king  is  said  to 
retain  for  his  own  use  all  the  larger  and  finely  tinted  specimens. 

The  Callais  of  Pliny  is  generally  regarded  as  turquois,  and  probably  rightly  so.  But  all  ho  says 
of  it  is,  "Callais  sapphirum  imitatur,  candidior  et  litoroso  mari  similis,"  resembUng  sapphire  (that 
is,  lapis-lazuli)  in  color,  but  paler,  and  like  the  sea  toward  the  shore ;  indicating  a  greenish-bluo 
tint  and  degree  of  opacity  corresponding  well  enough  with  much  turquois. 

The  Callaina  also  of  Pliny  (to  which  he  devotes  a  long  chapter)  is  referred  to  this  species,  and 
with  even  better  reason.  It  was  a  stone  of  a  pale  green  color,  and  was  obtained,  according  to 
him,  amid  inaccessible  rocks  in  the  countries  that  lie  at  the  back  of  India,  near  Mt.  Caucasus,  etc 
He  also  states  that  it  was  remarkable  for  its  size,  and  was  full  of  holes  and  foreign  substances, 
which  it  is  difficult  to  reconcile  with  the  true  turquois.  But  he  speaks  in  the  next  sentence  of  a 
kind  from  Carmania  (a  district  of  Persia)  as  of  better  quality  and  clearer,  and  this  may  have  been 
real  turquois.  He  says  that  no  stones  were  more  easily  imitated,  which  is  very  true  of  turquois. 
He  also  remarks  that  the  beauty  of  the  Callaina  is  greatly  heightened  by  a  setting  of  gold,  the 
contrast  peculiarly  befitting  it. 

Phny  also  speaks  of  another  stone  called  Callaica  (xxxviL  56),  and  says  of  it:  "  Callaieam  vocant 
e  turbido  callaiuo;  ferunt  pluris  coujunctis  semper  inveniri;  "  it  is  so  called  because  it  is  a  turbid 
callaina,  and  they  are  fouud  together.  He  also  remarks  that  the  stone  called  "  Augetis  (xixvii.  54) 
multis  non  alia  videtur  quam  callama,"  by  many  is  thought  to  be  nothing  but  callaina.  (Seo 
further  Callainite,  p.  572). 

The  Persian  smaragdus,  or  emerald,  alluded  to  by  Pliny  (xxxvii.  18,  citing  from  Democritus),  as 
"  without  transparency,  agreeable  and  uniform  in  color,  satisfying  the  vision  without  allowing  it 
to  penetrate  it,"  may  have  been  turquois ;  yet,  as  with  most  of  Pliny's  descriptions  (ov\nng  to  ins 
mixing  different  things  of  similar  aspect),  when  all  the  other  characters  given  are  weighed  Uicy 
leave  doubt. 

It  is  probable  that  the  turquois— oriental  and  occidental — was  as  commonly  used  in  Persia  ns 
a  gem  in  an:iient  times  as  now.  The  name  turqmis  is  French  in  form,  and  means  Turkish,  a 
Turkish  gem,  the  gem  having  come  into  Europe  through  Turkey. 

Most  of  the  turquois  (not  artificial)  used  in  jewelry  in  former  centuries,  as  well  as  the  present, 
and  that  described  in  the  early  works  on  minerals,  was  hone-turquois  (called  also  odontoUie,  from 
oJov?,  tooth),  which  is  fossil-bone,  or  tooth,  colored  by  a  phosphate  of  iron.  Its  organic  origia 
becomes  manifest  under  a  microscope.  Moreover,  true  turquois,  when  decomposed  by  muriatic 
acid,  gives  a  flue  blue  color  witb  anunoniu.  whicli  is  not  true  of  tlie  odoutohte. 
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564.  PEGANITE.    Peganit  Brdfh.,  Schw.  J.,  Ix.  808,  1830. 

Orthorliombic.  In  rhombic  prisms,  with  the  acute  lateral  edge  truncated ; 
angle  of  the  prism  about  127°  and  53°.  Cleavage :  basal,  and  brachydi- 
agonal,  imperfect. 

H.=3— 3*5.  G.=2*492— 2*501.  Lustre  greasy  to  vitreous.  Color  deep 
green,  greenish-gray,  greenish-white.     Streak  white. 

Oomp. — ^P  1^4-6  fl,  Hermann,  =  Phosphoric  acid  sri,  alumina  45-2,  water  23*7  =  100.  Analysis  i' 
by  Hermann  (J.  pr.  Ch.,  xxxiii.  28V): 

^  30-49        Xl  44-49        fl  22*82        Cu,  3Pe,  gangue  2-20=100  Hermann. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  and  assumes  a  violet  or  rose  color.  B.B.  cracka 
open,  becomes  violet,  but  does  not  fuse.  Gives  but  a  faint  copper  reaction,  but  in  other  respectfl 
like  turquois.     The  powdered  mineral  gives  a  fine  blue  with  cobalt  solution. 

Obs. — Occurs  in  crusts,  consisting  of  small  prismatic  crystals,  at  Striegis,  near  Freiberg, 
Saxony. 

Erdmann  analyzed  a  Striegis  mineral  [Striegisan  of  Breithaupt)  with  a  very  different  result,  as 
seen  from  the  analyses  under  Wavellite,  to  which  species  the  specimens  evidently  pertain. 
Feganite  has  till  recently  been  placed  under  wavellite. 

Named  from  TrOyai/or,  an  herb,  in  allusion  to  the  color. 

565.  FISOHERITE.     SchischurovsM,  Hermann,  J.  pr.  Ch.,  xxxiii.  285,  1844. 

Orthorhombic,  Kokscharof.  I A  7=118°  32';  a:h:  c=x  :  1  :  1-189. 
I A  i-^,  bevelling  plane,  =  160°  48',  i-^  A  i-^=99°  52^-'  and  80°  7^',  ^'-2  A  i-i 
=139°  56'.     Mostly  in  small  six-sided  prisms.     Also  crystalline,  massive. 

H.=5.  G.=2*4:6.  Lustre  vitreous.  Color  grass-green  to  olive-green, 
and  verdigris-green.     Translucent. 

Comp.—^P  j^+ 8  fl= Alumina  41-8,  phosphoric  acid  28*9,  water  29-3=100.  Analysis: 
Hermann  (1.  c.) : 

^  29-03        3tl  38-4'7        -Pe  and  Mn  1-20        Ou  0-80        "^  2'7-5O=10O. 

Pyr.,  etc. — B.B.  becomes  white,  and  clouded;  yields  much  water,  but  no  fluorine.  Soluble 
in  sulphuric  acid. 

Obs. — From  Nischne  TagUsk,  where  it  occurs  in  veins  in  a  ferruginous  sandstone  and  day 
slate. 

565A.  Yariscite  Breith.  (J.  pr.  Ch.,  x.  506,  1837),  Contains  the  same  ingredients  as  the  above, 
but  is  not  yet  accurately  analyzed.  Reniforra;  apple-green;  with  white  shining  streak,  weak 
greasy  lustre,  and  translucent.  Yields  water  in  a  matrass.  B.B.  in  the  forceps  infusible,  but 
becomes  white ;  in  the  outer  flame,  colors  the  flame  deep  bluish-green ;  with  borax  and  salt  of 
phosphorus  forms  a  pale  yellowish-green  glass ;  with  soda  fuses  with  effervescence,  but  imper- 
fectly ;  with  cobalt  solution  becomes  blue.  Occurs  in  quartz  and  siliceous  slate  at  Messbach  in 
Saxon  Voigtland.    Named  fi  om  Variscia  (Voigtland). 

566.  TAVISTOOKITE.    Hydrated  Calcium-aluminic  Phosphate  (?)  A.  K  Church,  J.  Ch.  Soc, 

11.  iii.  263,  1865.     Tavistockite  Dana. 

In  microscopic  acicular  crystals,  sometimes  aggregated  in  irregular  stel- 
late groups,  constituting  a  white  pearly  powder. 

Lustre  pearly.     Color  white.     Transparent  to  translucent.     Fragile. 

Oomp.— 0.  ratio  for  R  +  E  ^,  fl=6  :  5  :  8;  whence  (^Ca'+i3cl)'1^  +  3fl=Phosphoric  acii 
30-41,  alumina  22-06,  lime  35-97,  water  11-66=100.    Analyses:  Church  (L  c): 
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30-36 


3^1  Ca  fl 

22-40        36-27         12-00=:  101-03  Church. 


Is 

^ 

3Pe 

Cu 

1.  Cornwall 
2. 

33-5 

32-20 

2-30 

27-5 
25-10 

22-5 
31-70 

Pyr.,  etc. — B.B.  "  incandesces ''  and  becomes  opaque.  With  nitrate  of  cobalt  gives  a  blue  color. 
C5olorles8  bead  with  borax.     DiflBcultly  soluble  in  acids. 

Obs.— Occurs  at  Tavistock,  Devonshire,  in  cavities  in  quartz  crystals,  with  pyrite,  chaloopy^ 
rite,  and  childreuite, 

567.  OHENEVIXITE.     Chenevixite  Adam,  F.  Pisani,  C.  R.,  liii.  690,  1866. 

Massive — compact. 

H.— 4-5.  G.=3-93?  Lustre  vitreous.  Color  dark  green  Streak  vel- 
lowish-green. 

Comp.— 0.  ratio  for  R+S,  ^s,  fl=6  :  5  :  3  nearly,  with  0.  ratio  of  -Pe,  Cu=7|  :  6^.  Formula 
(li'e,  Cu^)^  As  +  3 fi ;  or  perhaps  3Pels+3Cufi;  Is  :  ^=9  :  1.  ADalyses;  1,  Chenovix  (L  c); 
2,  Pisani  (1.  c.) : 

Ca  ^ 

12,  sand  3=98-5  Chenevix. 

0-34  8-66  z=l  00-30  PisanL 

Pisaui  refers  here  the  analysis  by  Chenevix.     10-3  p.  c.  of  sand  are  removed  from  anal.  2. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water ;  becomes  browTi  after  calcina- 
tion, B.B  on  charcoal  fuses  easily,  giving  out  arsenical  fumes,  and  leaving  a  black  magnetic 
scoria  with  grains  of  copper.     Easily  soluble  in  the  acids. 

Obs. — From  Cornwall,  involved  in  a  quartz  rock  in  small  compact  masses,  from  which  gangue 
it  is  dijBficult  10  separate  it  entirely. 

568.  DUFRENITE.  Strahlstein  (var.)  Jordan,  Min.,  etc.,  Reisebem.,  243,  1803.  Gruneisen- 
stein  (strahlichter)  Ullmann,  Syst.  Tab.  Uebers.,  152,  319,  1814.  Chalkosiderit  Ullmann,  ib., 
323.  Fasriche  Grun-Eisenerde  W.  Dufrenite  Brongn.,  Tabl,  20,  1833.  Green  Iron  Ore. 
Kraurit  Breith.,  Handb.,  152,  1841. 

Delvauxene  Dumont,  L'Institut,  121,  1839,  Delvaux,  Bull.  Ac.  Brux.,  147,  1838.    Delvauxit 
Eaid.,  Handb.,  512,  1845. 

Ortliorliombic.  /A  /  about  123°.  Cleavage:  brachjdiagonal.  Also 
massive,  in  nodules ;  radiated  fibrous,  with  a  drusy  surface. 

H.=3-5— 4.  G.=:3'2— 3-4;  3*227,  Dufr.  Lustre  silky,  weak.  Color 
dull  leek-green,  olive,  or  blackisli-green ;  altei-s  on  exposure  to  yellow  and 
brown.     Streak  siskin-green.     Subtranslucent. 

Comp.,  Var.— Pe'l^-l-Sfl^Phosphoric  acid  27-5,  sesquioxyd  of  iron  62-0,  water  10-5=100. 
3Pe,  2^1)'^  1^  +  3|fl;,  Pisani.     Schnabel's  analysis  makes  part  of  the  iron  protoiyd. 

Analyses:  1,  Vauquelin  (Ann.  Ch.  Pharm.,  xxx.  202);  2,  Karsten  (Arch.  f.  Bergb.  u.  Iliitt,  xv. 
243);  3,  Schnabel  (Ramm.  Min.  Ch.,  329);  4,  Pisani  (C.  R.,  liii.  1020);  5,  Kurlbaum  (Am.  J.  Sci., 
U.  xxiii.  423);  6,  7,  Dumont  (L'Institut,  No.  276);  8,  Delvaux  (Bull  Acad.  Brux.,  1838,  117);  9, 
10,  Diesterweg  (B.  H.  Ztg.,  xxii.  257): 


1.  Haute  Yienne  27-85 

2.  Siegen,  dark  green    27-72 

3.  "                       "  28-39 

4.  Morbehan,            "  28*63 

5.  Allentown,  N.  J.  "  82-61 

6.  Ddvauxiie  16-04 

7.  "  16-57 

8.  "  18-20 

9.  Siegen,  dark  green  27-71 
10.        "     red  25-20 


*1       Fe      U 


4-50 


56-20 
63-45 
53-66 
54-4C 
53-74 
34-20 
36-62 
40-44 
6-2-02 
59-14 


n 
6-76 


Fe         It 

9-29  =  100  Vauquelin. 

8-56  =  99  73  Karsten. 

9-97  8-97  =  100-99  SchnabeL 

12-40  =  99-83  Pisani. 

3-77  10-49,  Si  0-72  =  100-95  Kurlh 

.  49-76=100  Dumont. 

48-81  =  100  Diimout. 

4113  =  99-77  Delvaux. 

0-25  10  90=  loo-8*<  Diesterweg. 

2-33     13-98=100-65  Diesterweg:. 
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Church  (Ch.  News,  x.  15V)  shows  that  dufrenite  contains  10-55  p.  c.  of  water,  correspoDoing  U 
the  above  formula;  it  loses  no  water  at  100°  C.  He  observes  also  that  the  mineralis  usually 
so  mixed  with  hematite  that  it  is  difficult  to  separate  it  for  analysis. 

Church  also  demonstrates  (1.  c,  145)  that  the  delvauxite  of  Liege  is  only  a  wet  dufrenite.  It  lost 
in  his  trial  20-33  p.  c.  over  sulphuric  acid,  and  nearly  6  p.  c.  more  on  heating  to  100°  C. ;  the  total 
percentage  of  water  having  been  found  to  be  37*23,  whence  the  essential  water  is  only  10-11 
p.  c,  aB  in  dufrenite.  He  detected  a  trace  of  Hme.  The  color  of  delvauxite  given  is  yellowish- 
brown  to  brownish-black  or  reddish,  or  that  of  altered  dufrenite;  and  G.  =  1'85.  An  altered 
dufrenite  gave  Diesterweg  (1.  c.)  ^  G-25,  3Pe  80-03,  H  14-03  =  100-34. 

Pyr.,  etc. — Same  as  for  vivianite,  but  less  water  is  given  out  in  the  closed  tube.  B.B.  fuses 
easily  to  a  slag. 

Obs. — Occurs  near  Anglar,  Dept.  of  Haute  Vienne,  and  at  Hirschberg  in  Westphaha  (the  locali- 
ties of  the  specimens,  according  to  Dufrenoy,  originally  named  dufrenite) ;  at  Rocheforten-Terre, 
Morbihau,  France ;  Eisenfeld  near  Siegen.   "^Also  at  AUentown,  N.  J.,  as  a  fibrous  leek-green  \ 
coating,  sometimes  half  an  inch  thick,  in  the  Green  Sand  formation ;  it  changes  to  brown  in  alter- 
ing to  Umonite. 

The  delvauxene  is  from  Besnau,  near  Vise,  in  Belgium. 

Named  after  the  French  mineralogist  Dufrenoy. 

Globosite.  This  name  is  given  by  Breithaupt  (B.  H.  Ztg.,  xxiv.  321,  1865)  to  a  mineral  occur- 
ring at  the  Arme  Hilfe  mine  near  Hirschberg,  in  small  globular  concretions.  H.  =  o  — 5-5.  G-.=: 
2-825  —  2-827.  Lustre  greasy  to  adamantine.  Color  wax-yellow  to  yellowish-gray.  Streak  white. 
Brittle.  Analysis  on  a  small  quantity  of  the  mineral  afforded  Fritzsche  (1.  c.)  iP  28-89,  As  tr.,  Si  i 
0-24,  3Pe  40-86,  On  0-48,  Mg  2'40,  Oa  2-40,  H  and  F  23-94=100-05.  B.B.  in  tube  yields  water; 
by  stronger  heat  gives  the  fluorine  reaction,  depositing  a  ring  of  silica,  and  leaving  a  red  residue 
not  magnetic,  but  giving  with  fluxes  the  reaction  for  iron.  Slowly  soluble  in  muriatic  acid.  It 
occurs  as  above  with  massive  and  pulverulent  limonite ;  also  in  the  cobalt  mine  of  Schneeberg 
in  Saxony,  with  quartz  and  hypochlorite. 

569.  CACOXENITE.    Kakoxen  J,  Steinmann,  Vortr.  Bohm.  Ges.,  Prag,  1825.     Cacoxene 

Occurs  in  radiated  tufts  of  a  yellow  or  brownish-yellow  color. 
H.=3— 4.     G.  =  3'38.     Becomes  brown  on  exposure. 

Oomp.— Supposed  to  be  an  iron-wavellite.  0.  ratio,  fr.  anal.  3,  4,  for  IJ,  P,  _fi=6  :  5  :  12, 
whence  J^e'^J^+^iH,  from  Richardson's  analysis.  Analysis  5  corresponds  to  3Pe^P^  +  20fl.. 
Analyses:  1,  Steiumann  (Leonh.  Orykt,  750);  2,  Holger  (Baumg.  ZS.,  viii.  129);  3,  Richardson 
(Thomson's  Min.,  i.  476);  4,  5,  v.  Hauer  (Jahrb.  G.  Reichs.  1854,  67); 


Zbirow 


fibrous  yw. 
globular 


17-86 
9-20 
20-5 
19-63 
25-71 


3?e 

36-32 

36-83 

43-1 

47-64 

41-46 


^1       Oa       Si 

10-01 
11-29 


015 


1-1 


8-90 
3-30 
2-1 


25-95=99-19  Steinmann. 

18-98,  Mg  7-58,  Zn  1-23,  S  11-29  H. 

30-2,  Mg  0-9=97  9  Richardson. 

32-73  =  100  Hauer. 

32-83  =  100  Hauer. 


The  alumina  of  the  earlier  analyses  was  from  impurities. 

Pyr.,  etc. — Yields  water,  -with  trace  of  fluorine.  Fuses  on  the  edges  to  a  black  shining  slag, 
and  colors  the  outer  flame  bluish-green.     Reactions  for  iron.     Soluble  in  muriatic  acid. 

Obs. — Occurs  at  the  Hrbeck  mine,  near  Zbirow  in  Bohemia,  along  -with  earthy  limonite- 
Stated  by  Zepharovich  to  be  sometimes  derived  from  the  alteration  of  barrandiie. 


570.  ARSENIOSIDERITE.    Arseniosiderite  Dufr.,  Ann.  d.  M.,  lY.  ii.  343,  1842. 
krokit,  Arsenocrocites,  Glocker,  Syn.,  226,  1847. 


Arseni» 


In  fibrous  concretions  of  a  yellowish-brown  and  somewhat  golden  color, 
resembling  cacoxenite ;  the  fibres  large  and  easily  separable  between  the 
fin2;er8. 

JB[.=1— 2.  G.  — 3-520,  Dufr. ;  3*88,  Eamm.  Lustre  silky.  Powdei 
yellowish-brown,  rather  deeper  in  color  than  that  of  yellow  ochre.  WheE 
rubbed  in  a  mortar  the  powder  adheres  to  the  pestle. 


Is 

3Pe 

^n 

Oa 

K 

1. 

34-26 

41-31 

1-29 

8-43 

0-76 

2. 

■39-lH' 

40-00 

ir. 

12-18 

3. 

■37-36' 

38-31 

ir. 

12-08 

HYDROUS   PnoSPHATES   AND   ARSENATES.  5S5 

Comp.— Is*,  ^e\  Ca«,  fl»  or  Ca"  ls  +  4  Pe^  As-|-15  "rr^Arsonic  acid  37-9,  sesquioxyd  of  iroa 
42-1,  lime  11-1,  water  8-9=100.  Analyses:  1,  Dufreuoy  (Ann.  d.  M.,  IV.  ii.  343  18J)-  2  3 
Rammelsberg  (2d  Suppl,  20,  Fogg.,  Ixviii.  508) :  -' »     i    f 

tL 

8-75,  Si  404  =  98-84  Dufrdnoy. 
8-66=100  RammcLsbcrg. 
8-68,  ^i  3-57  =  100  Raram. 

According  to  Fournot,  arseniosiderite  is  essentially  cacoxene  with  the  phosphoric  acid  replaced 
by  arsenic  acid,  and  having  the  corresponding  formula  ^e^  ^ts'+lS  U;  but  this  exceeds  tho 
proportion  of  water  by  nearly  one-half,  and  does  not  take  iuto  account  the  lime. 

Pyr.,  etc. — Like  scorodite. 

Obs. — Occurs  in  a  manganese  bed  at  Romaneche,  Department  of  Saone-et-Loire,  Franco. 

Named  from  arsenic  and  aiSno'K,  iron.  Changed  to  arsenocrocite  (fr.  Kpotn,  fibre)  by  Glocker, 
because  of  a  previous  use  of  arsenosiderite  (see  p.  76). 

571.  EVANSITE.     D.  Forbes,  Fhil.  Mag.,  IV.  xxviiL  341,  1864. 

Massive  ;  reniform  or  botiyoidal. 

H.  =  3'5— 4.  G-.  =  1'939.  Lustre  vitreous  or  resinous  ;  internally  waxy. 
Colorless,  or  milk-white ;  sometimes  tinged  with  yellow  or  blue.  Streak 
white.     Translucent,  subtranslucent.     Fracture  subconchoidal. 

Comp.— 0.  ratio  for  IJ,  1^,  H=9  :  5  :  18,  whence  ^P  ^+^lll='+15  fl,  Dana,  =  Phosphoric 
acid  18*4,  alumina  39-7,  water  41-9= 10').    Analysis:  Forbes  (L  c): 

t>  '^\  II 

(I)  19-05  39-31  39-95,  insol.  1-41=99-72  Forbes. 

Pyr.,  etc. — B.B  in  tube  yields  neutral  water,  decrepitates,  leaving  milk-white  powder.  In- 
fusible. Moistened  with  sulphuric  acid  colors  the  flame  green.  On  cliarcoal  with  cobalt  solutiou 
gives  intense  blue.  With  fluxes  trace  of  iron.  Soluble  in  sulpliurio,  nitric,  and  muriatic  acids. 
Fluorine  not  detected. 

Obs. — Occurs  at  Zsetcznik,  Hungary,  as  reniform  or  globular  concretions  on  brown  hematite. 
'    Brought  iu  1855  from  Hungary,  by  I3rooke  Evans,  of  Birmingham,  England,  after  whom  it  was 
named.     It  was  labelled  allophane. 

572.  TORBERNITE.  Mica  viridis  cryst  (fr.  Joh.)  v.  Born,  Lithoph.,  i.  42,  1772.  Gruner 
Glimmer  (fr.  Saxony)  Wern.,  Ueb.  Cronst.,  217,  1780;  Torberit  Wern.  (earliest  name);  Karst, 
Ueb.  Worn.  Verbess.,  43,  1793  [later  spelt  Torbernit,  as  in  Ludwig's  Wern.,  i.  308,  lSi)3) ;  Chalko- 
lith  [put  near  Chlorite]  Wern.,  Bergm.  J.,  376,  1789 ;  Urankalk  durch  Kupfer  gefarbt,  Uranitea 
spathosus  pt.,  Klapr.,  Schrift.  Ges.  N.  Berl.,  ix.  273,  1789;  Beitr.,  ii.  217,  1797.  Uranglimmer 
Wern.,  1800,  Ludwig,  i.  55,  1803.  Urane  oxyde  K,  Tr.,  1801.  Uranito  Aikin,  Min.,  1814. 
Uran-Mica  Jameson,  Syst.,  1820.  Uranphyllit  Breith.,  Char.,  1820.  Phosphate  of  Uranium 
containing  Phos.  Copper  B.  PhiUips,  Ann.  Phil.,  II.  v.  57,  1823.  Phosphate  of  Uranium  and 
Copper  ^erz.,  Jahresb.,  1823.  Kupfer-Uranit  Germ.  Copper-Uranite.  Torberite  B.  d:  J/.,  517, 
1852.     Cuprouranit  Breith.,  B.  H.  Ztg.,  xxiv.  302,  1865. 

Tetragonal.  (9  A  1-^=134°  8';  a=l-03069.  Observed  planes:  0\ 
prism,  i-i;  octahedral,  |,  f,  12,  2-i.  Forms  square  tables,  with  often  re- 
placed edges ;  rarely  suboctahedral.  486 

0  A  2=108°  56'  1  A  1,  basal,=lll°  6' 

0  A  1  =  124  27  2  A  2,  basal,=142  8 

0  A  1=135  49  2  A  2,  pyr., =90  3 

0  A  1=138  50  f  Af,  basal,=88  21i 

0  A  2-z=115  53  2-i  A  2-z',  basal,=128  15  Cornwall 

Cleavage  :  basal  highly  perfect,  micaceous.     Unknown  massive  or  earthy 
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II.=:2— 2*5.  G.=34— 3*6.  Lustre  of  0  pearly,  of  other  faces  subadal 
mantine.  Color  emerald-  and  grass-green,  and  sometimes  leek-,  apple-,  ano 
siskin-green.  Streak  somewhat  paler  than  the  color.  Transparent — sub 
translucent.  Fracture  not  observable.  Sectile.  Laminae  brittle  and  noi 
flexible.     Optically  uniaxial ;  double  refraction  negative. 

Oomp.— 0.  ratio  for  R,  ^,  IP,  H=l  :  6  :  5  :  8 ;  whence  ©^  ^+Cu  li+7  fi,  Dana.    Analyses : 
R.  Phillips  (1.  c);  2,  Berzelius  (L  c);  3,  Werther(J.  pr.  Ch.,  xliii.  334);  4,  Pisani  (C.  R.,  lii.  817)' 
5,  Church  (Ch.  News,  xii.  183) : 

1^  ^  Cu  fl 


1. 

Cornwall 

160 

60-0 

9-0 

2. 

u 

15-57 

61-29 

8-44 

3. 

(( 

14-34 

69-03 

8-27 

4. 

(( 

140 

59-67 

8-50 

5. 

(( 

13-94 

61-00 

8-56 

14-5  =  99 -5  Phillips. 

15-05  =100-45  Berzelius. 

15-39,  Si  0-49,  earthy  substance  0-41  Werthen 

15-00,  sand  0-40  =  97'57  Pisani. 

14-16,  Is  1-96,  Ca  0-62=100-24  Church. 

Pyr.,  etc. — ^In  the  closed  tube  yields  water.  In  the  forceps  fuses  at  2-5  to  a  blackish  mass,  am 
colors  the  flame  green.  With  salt  of  phosphorus  gives  a  green  bead,  which  with  tin  on  charcoaij 
becomes  on  cooling  opaque  red  (copper).  With  soda  on  charcoal  gives  a  globule  of  coppon 
Affords  a  phosphid  with  the  sodium  test.     Soluble  in  nitric  acid. 

Obs. — Gunnis  Lake  formerly  afforded  splendid  crystallizations  of  this  species,  and  also  Tincrof^ 
and  Wheal  Buller,  near  Redruth,  and  elsewhere  in  Cornwall.  Found  also  at  JohanngeorgenstadJ 
and  Eibenstock  and  Schneeberg,  in  Saxony;  in  Bohemia,  at  Joachimsthal  and  Zinnwald;  in  Bel 
gium,  at  Vielsalm.  A  variety  from  Providence  in  Cornwall  is  in  8-sided  tables  with  a  low  pyra 
mid,  and  has  a  leek-green  color,  with  G.  =  3-329— 3-372  (Breith.,  B,  H.  Ztg.,  xxiv.  303). 

The  angle  0  A  2  is  given  by  Mohs,  Haidinger,  and  Nauraaun  =108°  29' ;  by  Hessenberg  (Min 
Not.,  vi.  41)  108°  38';  Kokscharof  (Min.  Russl.,  v.  35)  108°  56';  the  mean  of  his  measurement' 
of  Cornwall  and  Schlackenwald  crystals  being  108°  53'  23"  and  71°  5'  21".  Similar  figures  ari 
given  by  Greg  &  Lettsom,  Mia.,  384.  The  angles  of  B,  &  M.  do  not  agree  with  any  of  the  meaa 
urements. 

First  named  torherite  {torhernite)  by  Werner,  after  the  chemist  Torber  Bergmann  [Lai.  Torbernus 
as  written  by  Bergmann  himself  J.  Then,  this  naming  after  persons  having  been  denounced  as  ai 
innovation  (see  Karsten's  Werner's  Verbess.,  43,  1793),  Werner  substituted  Chalcolite  (fr.  ■xaXKOi 
copper,  signifying,  as  he  says,  "ein  Kupfer  haltender  Stein")  in  allusion  to  Bergmann's  detex 
mination  in  1780  that  the  mineral  was  muriate  of  copper.  When,  finally,  it  was  shown  by  Klap 
roth  to  be  an  ore  of  uranium  instead  of  copper,  Werner,  with  Karsten  and  others,  threw  asidi( 
chalcolite,  because  false  in  signification,  and  used  Uranglimmer  (uran-mica).  Chalcolite  has  sinci 
crept  back  again,  but  is  no  more  appropriate  now  than  it  was  sixty  years  ago.  The  name  toro 
herite  was  written  as  it  should  be,  torhernite,  by  some  mineralogists  of  last  century. 

Both  this  species  and  the  autunite  have  gone  under  the  common  name  of  ur anile;  the  forme 
also  as  Copper-uranite,  the  latter  Lime-uraniie. 


i 


las 


iii 


573.  AUTUNITE.    Var.  of  Uranglimmer,  Urankalk,  or  Chalcolite,  of  authors  prior  to  181?  j^"'^ 
Sel  i  base  de  chaux,  6u  I'oxide  d'urane  joue  le  role  d'acide,  Berz.,  N.  Syst.  Min.,  295,  18K 
Uranit  Berz.,  Jahresb,,  iv.  46,  1823.     Kalk-Uranit  Germ.    Lime-Urauite.    Autunite  B.  &  M, 
519,  1852.     Calcouranit  Breith.,  B.  H.  Ztg.,  xxiv.  302,  1865. 

Orthorhombic ;  but  form  very  nearly  square,  and  crystals  resembling; 
closely  those  of  torbernite.  Cleavage ;  basal  eminent,  as  in  torbernite 
6^  A  2-^r=rl09°  6',  6>  A  2-^=109°  IT,  2-2  A  2-2=95°  52',  2-2  A  1  (plane  oi 
edge  2-2/ 2-2) =188°  30',  Descl.    Planes  2-i',  2-2  correspond  to  2  of  torbernite 

B[.=2— 2*5.  G.=3*05— 3'19.  Lustre  of  0  pearly;  elsewhere  subada 
mantine.  Color  citron-  to  sulphur-yellow.  Streak  yellowish.  Translu 
tent.     Optically  biaxial,  Descl. 

Comp.— 0.  ratio  for  fi,  ^,  3^,  fl=l  :  6  :  5  :  8  ;  whence  ^'*^  +  Cafi  +  7  fi,  Dana,=Phosphoru 
tcid  157,  oxyd  of  uranium  62*7,  lime  6*1,  water  15-5=100.  Analyses:  1,  Berzelius  (1.  c);  2 
pisani  (0.  R.,  lii.  817) : 

^  ^  Oa      Mg,  Mn      ]6a  Sn  fi 

1.  Autun   15-20         61*73         5-88         0*20         l-o7         0*06         15-48  =  10012  Berzelius. 

2.  "        13-40        66-47        5*60         20-00=98-67  Pisani. 
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Pjrr.,  etc. — Same  as  for  torbernite,  but  no  reaction  for  copper. 

Obs.— Autunite  is  found  usually  with  other  ores  of  uranium,  associated  with  silver,  tin,  anj 
on  ores.  Occurs  in  the  Siebeugebirge,  in  the  hornstone  of  a  trachy  tic  range  ;  at  Johanngeorgcn- 
adt  and  Eibenstock ;  at  Lake  Onega,  Wolf  Island,  Russia  ;  near  Limoges,  and  at  St.  Symphorieu 
aar  Autun ;  formerly  at  South  Basset,  Wheal  Edwards,  and  near  St.  Day,  England.  Occurs 
paringly  at  the  Middletown  (Ct.)  feldspar  quarry,  associated  with  columbite  and  albite,  in 
linute  tabular  crystals  and  thin  scales,  of  light  green  and  lemon-yellow  colors ;  also  in  minute 
ystals  at  Chesterfield,  Mass.,  on  the  quartz  or  albite,  and  sometimes  in  the  red  centres  of  tour- 
lalines,  and  at  Acworth,  N.  H.,  straw-yellow  and  light  green ;  also  in  a  gneiss  quarry  on  the 
chuylkill,  near  Philadelphia,  about  i  m.  above  the  suspension  bridge. 

Descloizeaux  makes  autunite  to  differ  from  torbernite  (Ann.  d.  M.,  V.  xiv.  1857)  in  being  optically 
iaxial,  and  therefore  orthorhombic ;  and  the  planes  2  of  the  latter  thus  become  2-t  and  2-7,  as 
ley  incline  unequally  to  the  base.  The  angles  are  still  very  closely  the  same,  the  pyramidal 
J5°  52',  being  in  torbernite  96°  6',  Kokscharofj  95°  52',  Hessenberg;  95°  46',  Haidinger.  The 
tpecies  are  at  least  closely  isomorphous. 

BerzeHus  calls  the  uranite  of  Cornwall  and  that  of  Autun,  respectively,  chalcolite  and  uranite,  in 
is  article  announcing  the  composition,  in  Jahresb.,  iv.  146,  147,  1823  ;  and  the  special  application 
I  uranite  to  this  species  dates  from  that  time.  Yet,  in  order  to  avoid  confusion  from  the  double 
ise  of  the  name,  it  is  better  to  adopt  for  the  species  the  name  of  autunite,  from  one  of  its  noted 
icallties. 

Fritzscheite  Breith.,  B.  H.  Ztg.,  xxiv.  302,  1865.  A  mineral  much  resembUng  uranite  in  its 
mr-sided  quadratic  (or  nearly  so)  tables,  with  a  perfect  basal  cleavage  ;  with  lL  =  'l  —  2b  ;  G.= 
"504  ? ;  vitreous  to  pearly  in  lustre  ;  reddish-brown  to  hyacinth-red  in  color  and  streak  ;  trans- 
ttcent ;  affording  Fritzsche  (1.  c.)  reactions  for  oxyd  of  uranium,  protoxyd  of  manganese,  vanadic 

^rJiCid,  phosphoric  acid,  and  water.     The  red  color  is  attributed  to  the  manganese,  and  it  is  consid- 

red  a  mangan-uranito  containing  some  vanadic  acid.     It  occurs  with  crystals  of  autunite  and 

)rbernite  at  Neuhammer,  near  Neudeck  in  Bohemia,  in  a  hematite  mine ;   at  Johanngeorgen- 

ureiiilitadt,  of  fine  red  color,  with  torbernite.     Red  crystals  in  groups,  supposed  to  bo  this  mineral, 

n'  ave  been  observed  on  specimens  of  uranite  from  Autun,  and  from  Steinig,  near  Elsterberg,  in 
^on  Yoigtland.     May  it  be  an  altered  uranite  ? 

74.  AMPHITHALITE,     Amfithalit  Igelsirom,  (Efv.  Ak.  Stockh.,  1866,  93,  B.  H.  Ztg.,  ixv.  309, 

1866. 

's^^'"  Massive.     H.=6.     Color  milk-white.     Subtranslucent. 

0.  ratio  for  ]&,  fi,  P,  fi=l  :  10-25  :  7*5  :  o.    Analysis :  Igelstrom  (L  c) : 

f  *1  Mg        Ca  fi: 

30-06        48-50         1-55         5'76        12-47  =  93-34  Igelstrom. 

B.B.  infusible.  Insoluble  in  acids.  Occurs  in  the  quartzite  of  Ilorrsjoberg,  Wermland,  with 
azulite,  rutile,  and  cyanite.  Named  from  aixcpiSnXfn,  becrowned,  since  it  usually  occurs  surrounded 
'y  other  beautiful  minerals,  though  unattractive  itself. 

574 A.  Hydrous  Phosphate  of  Alumina  and  Lime  Damour  (L'Institut,  1853,  78).     Compact,  of  a 

'ale  or  dark  brick-red  color.     Scratches  glass  feebly.     G.  =3-1 94.     Supposed  by  Damour  to  be  a 

lydrophosphato  of  alumina  and  hme.     B.B.  in  a  tube  gives  considerable  water ;  and  in  a  platinum 

rucible  at  a  red  heat  loses  1270  p.  c.  of  water.     Found  in  rolled  pebbles  with  the  diamond  sand 

mgjf  Bahia. 

574B.   Cupreous  Phosphate  of  Alumina.     Domeyko  (Min.,  2d  ed.  425)  describes  a  mineral  from 
Ian  Lorenzo  de  la  Ligna,  Chili,  occurring  in  a  decomposed  feldspathic  rock,  givmg  on  analysis  P 
7*7,  Si  7-6,  ^1  46-3,  Cu  6-3,  Fe  33,  11  188=100.     Its  color  is  a  pale  turquois-blue ;  structure 
ujj.  ompact,  homogeneous,  and  so  soft  as  to  be  scratched  by  the  nail 

^''''  675.  SPHiERITE.    Spharit  v.  ZepharovicJi,  Ber.  Ak.  Wien,  IvL  1867. 

In  globular  concretions  with  a  drusy  faceted  surface,  without  a  distinct 
ibrous  or  concentric  structure.     Cleavage  distinct  in  one  direction. 

H.=4.  G.  =  2-536.  Lustre  greasy-vitreous,  glimmering.  Color  light 
^ray,  more  or  less  reddish  or  bluish,  the  red  color  from  mixture  with  henia- 
;ite.     Translucent. 


Mg 

Ca 

ft 

Si 

2-60 

1-41 

24-03 

0-87  =99-85. 

26-49 

=100. 
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Comp.— 0.  ratio  for  ^1,  ^,  fi=3  :  2  ;  3^;  ^P^^+IG  fl=Phosp]tioric  add  26-1,  alumina. 47'4 
vs^ater  26'5=100.  Analyses:  A,  Borlcky  (1.  c);  B,  same,  with  Si,  Oa,  Mg,  and  some  P  (fo 
these  bases)  excluded :  j 

A.  (I)  28-58  42-36 

B.  26-80  46-71 

Pyr.,  etc. — Yields  water.  B.B.  is  infusible,  and  colors  the  flame  bluish-green.  "With  cobal, 
solution  a  fine  blue. 

Obs. — Occurs  lining  cavities  or  seams  in  hematite,  at  Zajecov,  Bohemia,  in  Lower  SUuriaii 
schists,  along  with  wavellite. 

Alt. — Becomes  opaque  white,  dull,  and  earthy  by  alteration 

576.  BORICmTE.     Delvauxene  (fr.  Leoben)  v.  Hauer,  Jahrb.  G.  Reichs.  1854,  68 ;  (fr.  Nenai 
covic)  Boricky,  Nat.  ZS.  Lotos,  March,  1867.    Borickite  Dana. 


11 


Reniform  massive.     Compact,  without  cleavage. 

H.=3'5.     G.=2'696— 2*707.    Lustre  weak  waxy.    Color  reddisli-browui 
Streak  the  same  as  color.     Opaque. 

Comp.— 0.  ratio  for  fi+S,  f,  5=3  :  2  :  3,  with  R  :  Jl=l :  7 ;  It=Ca,  S=Pe ;  (3Pe,  Oa^  1^1 
+  15  H. 
Analyses:  1,  v.  Hauer  (1.  «.);  2,  Boricky  (L  c): 


in 

'SB 
iff 


^ 

3?e 

% 

Ca 

fl 

1.  Leoben 

(1)  20  49 

52-29 

— 

8-16 

19-06=100  Hauer. 

2.  Nenacovic 

19-35 

52-99 

0-41 

7-29 

19-96=100  Boricky. 

Pyr.,  etc. — Yields  water.     B.B.  fuses  easily  to  a  black  mass.     Soluble  in  muriatic  acid. 
Obs. — Prom  Leoben  in  Styria,  and  in  a  Lower  SUurian  schist  at  Nenacovic  in  Bohemia. 
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PHOSPHATES  OR  ARSENATES,  COMBINED  WITH  SULPHATES. 

580.  DIADOCHITE.    Diadochit  Breith.,  J.  pr.  Ch.,  x.  503, 1837.    Ph^phoreisensinter  Eamm> 

Reniform  or  stalactitic ;  structure  curved  lamellar. 

H.=3.  G.= 2*035.  Lustre  resinous,  inclining  to  vitreous.  Colo: 
yellow  or  jellowish-brown.  Streak  uncolored.  Fragile ;  fracture  con 
choidal. 

Oomp.— 5'e''^'+2  3Pe  S'+32fi:=Phosphoric  acid  143,  sulphuric  acid  16-2,  sesquioxyd  oi 
Iron  40-4,  water  29-1  =  100.     Analysis  by  Plattner  (Ramm.  1st  SuppL,  45) : 

^14-811  S  15-145  Pe  39-690  fi:  30-344=100. 

Near  iron  sinter  (pitticite),  with  phosphoric  acid  in  place  of  arsenic  acid. 

Pyr.,  etc. — Yields  much  water  in  the  closed  tube,  and  swells  up,  becoming  lustreless  and 
opaque  yellow;  when  ignited  gives  off  sulphuric  acid.  B.B.  in  the  forceps  swells  up  and  falls  to 
powder,  but  carefully  ignited  fuses  easily  to  a  grayish-black  slag,  and  colors  the  flame  bluish- 
green.  On  charcoal  affords  a  steel-gray  magnetic  globule.  With  soda  affords  metallic  particles, 
and  gives  a  sulphid  which  blackens  silver.  With  borax  and  salt  of  phosphorus  reacts  for  iron* 
Soluble  in  muriatic  acid. 

Obs. — From  alum-slate  near  Grafenthal  and  Saalfeld  in  Thuringia. 

Named  from  6td6o-x^oi,  a  successor,  on  the  supposition  that  it  is  an  iron  sinter,  in  which  phosphoric 
acid  has  replaced  the  arsenic  acid. 
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HYDROUS   PHOSPHATES   AND   ARSENATES.  53§ 

51.  PITTIOITE.     Eisenpecherz  Karsten  [not  Wern.l  Tab.,  66,  98,  1808.     Fer  oxydu  resiaite 

maiiy,  Tab!.,  98,  1809.     Pittizit  Hamm.,  Handb.,  285,  1813.     Eisensintor  Wern.,  Iloffro.  Min.^ 

uL  b,  302,  1816;  iv.  b,  141,  1817;  fr.  Freieslebea  G.  Arb.,  v.  74,  261.     Arseneisensinter'i^erw, 

bitchy  Iron  Ore.     Diarsenate  of  Iron.    Sideretine  Beud.,  Tr.,  ii.  609,  1832  [not  Pittizite  Beud. 

).  484].    Pitticit  Eausm.,  Handb.,  1022^  1847.  ' 

iReniform  and  massive. 

«ff.=2— 3.     G.=2-2— 2-5.      Lustre  vitreous,  sometimes  greasy.      Color 
lowish  and  reddish-brown,  blood-red  and  white.     Streak  yellow— white, 
•anslucent — opaque. 

3omp.— Analyses  afford  varying  results.  0.  ratio  for  JJ,  S,  Is,  fl,  from  Stromeyer's  analysis, 
)roximately  6  :  3  :  5  :  15,  whence  J^els+J?e  S  + 15  H= Arsenic  acid  •25-6,  sulphuric  acid  8-9, 
rd  of  iron  .35-6,  water  29-9 r=  100;  from  the  Schwarzenberg  ore  (No.  6)  12  :  9  :  10  :  24-  whence 
mmelsberg  deduces  Pe^  Is'^+^e  S'+24H;  perhaps  2  J?e  Is +  3  (#e,  IP)  S+21  H;'  or  2  Fe 
H-Fe  S'+21  HH-¥e  H';=  Arsenic  acid  26-0,  sulphuric  acid  13-6,  oxyd  of  iron  3H-1,  water  24-3 
.00.  1,  Stromeyer  (Gilb.  Ann.,  Ixi.  181);  2,  Laugier  (Ann.  Ch.,  xxx.  325);  3,  Kersten  (Schw. 
liii.  176);  4,  5,  Rammelsberg  (Pogg.,  Ixii.  139);  6,  id.  (5th  Suppl.,  102): 

Is             S             3Pe  Mn          fl 

I.Freiberg               2606  1«'14  33-10  064  2  9 -26 =99 -09  Stromeyer. 

2.  "                      20  14  35  ir.  30=99  Laugier. 

3.  "  30-25  40-45  28-50=99-20  Kersten. 

4.  Seightzstollen       24-67  5-20        54-66         15-47  =  100  Rammelsberg. 

5.  "  28-45  4-36         5800  12-59  =  100  Rammelsberg. 

6.  Schwarzenberg     26-70         13-91         34-85         24o4=  100  Rammelsberg. 

'"yr.,  etc. — In  the  closed  tube  yields  water,  and  at  a  high  heat  gives  off  sulpliurous  acid.    In 
forceps  and  on  charcoal  like  scorodite.     With  soda  on  charcoal  gives  arsenical  fumes  and  a 
phid  which  blackens  silver. 

Dbs. — Occurs  in  old  mines  near  Freiberg  and  Schneeberg  in  Saxony,  and  elsewhere.    An  ore 
Hopkins's  farm  near  Edenville,  N.  Y.,  is  referred  by  Beck  to  this  species. 
i'or  an  iron-sinter  without  the  sulphate,  see  under  Scorodite. 

582.  BEUDANTITE.    Levy,  Ann.  PhU.,  II.  xi.  194,  1826. 

Hhombohedral.  B  A  B=91°  18'  (mean),  Dauber.  Occurring  planes  : 
5,  10,  jS,  -1,  -2,  -f,  -4,  -5 ;  crystals  modified  acute  rhombohedrons. 
eavage  :  basal,  easy.  Basal  plane  {0)  flat,  dull ;  i?  bright,  curved. 
II.=3*5— 4*5.  G.=4— 4*3.  Lustre  vitreous.  Subadaniantine,  resinous. 
)lor  dark  to  clear  olive-green,  yellowish-green,  black,  brown.  Streak 
eenish-gray  to  yellow.     Usually  opaque,  rarely  transparent. 

STar. — 1.  A  mineral  containing  phosphoric  acid,  with  Uttle  or  no  arsenic;  the  mineral  from 
rk  and  Dernbach.  2.  Containing  arsenic  acid,  with  little  phosphoric  acid ;  mineral  from  Hor- 
isen. 

c?  A  i?,  in  crystals  from  Cork,  91°  18',  Dauber;  from  Dernbach,  91°  9',  Dauber;  from  Horhausen, 
'  30',  Levy;  91°  48',  Dauber.  The  Cork  crystals  are  black,  brown,  or  green  and  opaque;  G. 
l:-295,  green,  Ramm. ;  those  of  Dernbach,  olive-green  to  yellowish-green,  sometimes  trans- 
•ent,  with  H.=3-5,  G.=4-0018,  Sandberger.  The  Horhausen  mineral  was  the  original 
idantite. 

omp. — Results  varying  much.     Analyses:  1,  Sandberger  (Pogg.,  c.  611);  2,  Eammelsbrrg 
.,  581);  3,  4,  Percy  (Phil.  Mag.,  II.  xxxvii.  161);  5,  Sandberger  (L  c): 


liiisli 
iroi 


A.   Phosphatic  variety. 

^          Is         S         3Pe        l»b       Cu  fi 

1.  Dernbach     (J)  13-22        1/r.        4*61     44-11     26-92       tr.  1144  Sandberger. 

2.  Cork,  ^reen  (f)    8-97       0-24     13-76     4069     24-05     2-45  977  Rammelsberg. 
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f 

Is 

S 

3Pe 

Ph 

fi 

3.  Horhausen 

4. 

6. 

1-46 
und, 
2-79 

9-68 
13-60 
12-51 

12-31 

12-35 

1-70 

42-46 
37-65 

47-28 

24-47 
29-52 
23-43 

8-49=98-87  Percy. 
8-49  =  101 -61  Percy. 
[12-29] =100  Sandbei^er. 

P3^.,  etc. — Heated  yields  water.  B.B.,  alone,  the  Cork  crystals  are  infusible,  but  yield  o 
charcoal  fumes  of  sulphurous  acid  and  afford  a  yellow  slag,  and  with  soda  a  kernel  of  lead ;  th 
Dernbach  fuse  easily  on  charcoal  with  intumescence  to  a  globule  of  lead,  mixed  with  a  blac 
hepatic  slag;  the  Horhausen  also  fuse  easily,  affording  a  gray  slaggy  globule,  and  after  Ion 
blowing  the  odor  of  arsenic. 

Obs. — Occurs  at  the  Glendone  iron  mine,  near  Cork,  with  quartz  and  limonite ;  at  Dernbacb 
near  Montabaur,  in  Nassau ;  at  Horhausen,  in  Nassau,  on  limonite.  | 

583.  LINDAOKBRITE.    Lindackerit  J.  F.  Vogl,  Jahrb.  G.  Reichs.,  iv.  552,  1853. 

Orthorhombic.     In  oblong  rhombohedral  tables,  grouped  in    rosettes*  n; 
and  in  reniform  masses. 

H. =2—2*5.  Lustre  vitreous.  Color  verdigris-  to  apple-green.  Streali 
paler  to  white.  ^  ' 

Comp. — 2Cu'^s  +  ]?fi^S4-7  fl,  Lindacker,  who  obtained  (1.  c.)  : 

Is  28-58         S  6-44        Cu  36-34        Ni  16*15         Fe  2-90        fi  9-32=99-73.  ' 

Pyr.,  etc. — B.B.  on  charcoal  gives  alliaceous  fumes,  and  fuses  to  a  black  bead.  "With  borax  am 
salt  of  phosphorus  a  copper  reaction.  Soluble  after  long  heating  in  muriatic  acid,  the  solutioi 
giving  a  yellowish-brown  precipitate  with  sulphuretted  hydrogen. 

Obs. — From  Joachimsthah 

584.  SVANBERGITE.     Svanbergit  Igelstrom,  (Efv.  Ak.  Stockh.,  1854,  156. 

Ehombohedral.  B  A  ^=90°  35' ;  i?  A  4  ^  (occurring  planes)=154:°  30', 
Dauber;  ^ A^=8Ti°  to  88°,  Breitli.,  with  other  rhombohedrons  of  95' 
16'  and  82°  26'. 

H.=5.  G.=3-30 ;  2*571,  Breith. ;  3-29,  Blomstrand.  Lustre  vitreous  t< 
adamantine.  Color  honey-yellow  to  yellowish-brown,  reddish-brown,  an(| 
rose-red.     Streak  reddish  or  colorless.     Subtransparent. 

Comp. — Analyses:  1,  Igelstrom  (L  c,  and  J.  pr.  Ch.,  Ixiv.  252);  2,  C.  W.  Blomstrand  (pri^ 
contrib.,  Dec.  8,  1867): 

"Min.      f»b     Mg 


f 

S 

^1 

Fe 

1.  "Wermland 

17-80 

17-32 

37-84 

1-40 

2.  Westana 

15-70 

15-97 

34-95 

0-73 

Oa 

Na 

^ 

CI 

6-00 
16-59 

12-84 

6-80 
12-21 

ir. 

Igelstr. 
=  100-21 B* 

ir.       3-82    0-24 

Blomstrand's  analysis  gives  the  0.  ratio  for  i5,  fi,  S,  ^,  fi=3  :  9  :  5^  :  5  :  6;  taking  it  e 
3:9:6:5:6,  it  affords  the  formula  (i  Ca'  +  i  ^l)''  1^+2  ^1  S+ 6  fi= Phosphoric  acid  16-fc 
sulphuric  acid  18-0,  alumina  34*9,  lime  18-9,  water  12-2  =  100.  Taking  the  ratio  at  3  :  9  :  6  :  5  :  6 
it  corresponds  to  the  formula  3  (i  Ca''  +  i  ^1)^  1^ + 5  ^1  S  +  Xl  H''  + 1 5  H. 

Igelstrom's  analysis  affords  approximately  3:9:5:5:3,  and  the  same  formula  as  the  lasl 
excepting  6  fl  in  place  of  15  fi.  But  it  differs  widely  in  the  protoxyds,  it  containing  much  sod) 
(determined  by  the  loss  ?),  and  comparatively  little  Ume. 

Pyr.,  etc. — In  a  tube  acid  water.  B.B.  on  coal  fuses  only  on  the  thinnest  edges  ;  with  sodt 
in  reducing  flame  a  red  hepatic  mass,  which  becomes  green  with  water  and  yields  sulphurette( 
hydrogen  with  dilute  acid.  With  borax,  an  iron-colored  glass.  With  cobalt  solution  a  tine  blue 
But  Uttle  acted  upon  by  acids. 

Obs. — From  Horrsjoberg  in  Wermland,  occurring  with  lazulite,  cyanite,  pyrophyUite,  damour 
ite,  hematite,  etc.    It  is  near  beudantite  in  crystallization. 

585.  FiciNiTE  Bernhardi,  Worteib.  d.  Nat.  gesch.,  iv.  574,  Weimar,  1827,  Glocker's  Min.,  656 
1831;  Kenngott,  Min.  Not.,  No.  xi.,  and  Ueb.  1854,  441,  1859,  32. 
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Monoclinic,  with  one  perfect  cleavage,  and  a  second  inclined  129°  to  the  other,  both  parsdlel  U 
the  orthodiagonal. 

H.  =  5  — 6-5.     Gr.=:3-4— 3-53.     Lustrejtvaxy  or  pearly,  weak.     Color  black.     Subtranslucenl. 

Analysis  by  Ficinus  (1.  c.) :  P  12-82,  S  4-07,  Fe  58-85,  Mu  6-82,  Oa  017,  Si  0-17,  fl  16-87.  B.B, 
fuses  to  a  semimetallic  slag,  which  is  magnetic.     In  acids  hardly  attacked. 

Found  at  Bodenmais,  with  garnet,  iolite,  etc.  Also  reported  as  occurring  at  the  Gottesgab  mine 
near  Bodenmais,  in  crystals. 


HYDROUS  ANTIMONATES. 


586.  BINDHEIMITE.  Blei-Niere  (fr.  Nertschinsk)  Karst^  Tab.,  50,  77,  78, 1800  (citing  anaL 
by  Bindheim,  Schrift.  Ges.  Nat.  Fr.  Berlin,  x.  374,  1792).  Antimonate  of  Lead.  Antimonblei* 
spath,  Antimonsaures  Bleioxyd,  Germ.  Stibiogaleuit  Glock.^  Syn.,  257,  1847.  Bleinerite  Nicol, 
Min.,  383,  1849. 

Amorphous,  reniform,  or  spheroidal ;  also  earthy  or  incrusting.     Struc- 
ture sometimes  curved  lamellar. 

:  H.=4.  G.=:4:-60— 4*76,  Siberia,  Hermann  ;  5*05,  white,  Cornwall, 
Eeddle ;  4*707,  brown,  ib.,  Heddle.  Lustre  resinous,  dull,  or  earthy. 
Dolor  white,  gray,  brownish,  yellowish.  Streak  white  to  grayish  or  yel- 
[owish.     Opaque  to  translucent. 

.. 
^  Oomp. — I>b' Sb+ 4 fl,  Siberian  mineral,  Hermann;  l»b'Sb  +  2^fl',  Tlorhausen,  Ramm.;   l*b 
3b^+10B[,  Cornwall,  Heddle,  anal.  4,  6;  the  true  nature  not  fully  understood. 

Analyses:    1,  Hermann  (J.  pr.  Ch.,  xxxiv.  179);  2,  C.  Stamm  (Pogg.,  c.  618);  3-5,  Heddle 
Phil.  Mag.,  lY.  xii.  126,  Greg  &  Letts.  Min.,  373);  6,  Percy  (ib.): 


7.7 

Sb 

i»b 

fl 

Ve 

Ca 

Is 

1. 

Nertschinsk 

31-71 

61-38 

6-46 

=100  Hermann. 

2. 

Horhausen 

4113 

48-84 

5-43 

3-35 

tr. 

tr.,  Cu  0-84=99-59  Stamm. 

8. 

Cornwall,  white 

42-22 

47-04 

11-50 

=1(10-76  Heddle. 

4. 

((                        u 

42-44 

46-68 

11-98 



=101-10  Heddle. 

5. 

"         brown 

46-70 

43-94 

6-46 

1-44 

1-34 

<r.  =  99-88  Heddle. 

6. 

11 

47-36 

40-73 

11-91 

— =100  Percy. 

Pfafif  early  found  in  the  Nertschinsk  mineral  (Schw.  J.,  xxvii.  1)  Sb  43-96,  As  1642,  Ph  33-10, 
?e  0-24,  Cu  3-24,  Si  2-34,  S  062,  Fe,  Mu,  etc.,  3  32  =  103-:i8.     Bindheim  (L  c.)  made  it  to  contain 
^s  25,  l»b  35,  Pe  14,  fi  10,  Si,  Xl  9,  Ag  ri5  =  95-15. 

Pyr.,  etc. — In  the  closed  tube  gives  off  water.  B.B.  on  charcoal  reduced  to  a  metallic  globule 
f  antimony  and  lead,  coating  the  charcoal  white  at  some  distance  from  the  assay,  and  yellow 
learer  to  it, 

Obs. — A  result  of  the  decomposition  of  other  antimonial  ores. 

From  Nertschinsk  in  Siberia;  Horhausen;  near  Endellion  in  Cornwall,  with  jamesonite,  from 
vhich  it  is  derived. 
jl     Bleinieriie  is  German  for  Lead-kidney-ite !  and  Stibiogalenite  implies  the  presence  of  galeca  or 
tulphid  of  lead ;  hence  the  substitute  above  after  the  earUest  analyst  of  the  species. 
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B.  NITKATES. 


690. 

NiTBB 

t.^ 

691. 

Soda  Nitre 

m^ 

592. 

NiTROCALCITE 

Ca^+fl 

693.   NiTROMAGNESITE         Mg^K^+fjfi 


NOaie  |K 

Ne,|e  JNa 

(Ne2)3|e,|ea+«q 

(Ne,)aie,|lMg-}-niq 


592  OXYGEN   COMPOUNDS. 


590.  NTTRS.    Nitrate  of  Potash.    Saltjjetre.    Salpeter  Germ.    Kalisalpeter  Eausm^  Handb, 

849,  1813.    Potasse  nitratee. 

Orthorliombic.  /A  7=118°  50^,  6^  A  l-^=130°  8';  a  :  h  :  c=:l'lS61  : 
1  :  1-692.  14  A  14,  top,=109°  67\  %\  A  24,  ib.,=Yl°  at  19°  C,  and  71° 
44'  at  100°  C,  B.  and  M.  Generally  in  thin  crusts,  silky  tufts,  and  deli- 
cate acicular  crystallizations. 

H.=2.  G.=1'93T.  Lustre  vitreous.  Streak  and  color  white.  Sub- 
transparent.     Brittle.     Taste  saline  and  cooling. 

Oomp. — K  W  =:Nitric  acid  53*4,  potash  46*6=100.  Klaproth  obtained  for  an  African  specimen  i 
(Beitr.,  i.  817)  Nitrate  of  potash  42*55,  sulphate  of  hme  25*54^  chlorid  of  calcium  0*20,  carbonates 
of  lime  30'40=98-60. 

Pyr.,  etc. — Deflagrates  vividly  on  burning  coals,  and  detonates  with  combustible  substances. . 
Colors  the  flame  violet  (potash).     Dissolves  easily  in  water ;  not  altered  by  exposure. 

Obs. — Found  generally  in  minute  needle-form  crystals,  and  crusts  on  the  surface  of  the  earth, , 
on  walls,  rock  s,  etc.  It  forms  abundantly  in  certain  soils  in  Spain,  Egypt,  and  Persia,  especially 
during  hot  weather  succeeding  rains.  Also  manufactured  from  soils  where  other  nitrates  (nitrate  i 
of  lime  or  soda)  form  in  a  similar  manner,  and  beds  called  nitriaries  are  arranged  for  this  purpose  in 
France,  Germany,  Sweden,  Hungary,  and  other  countries.  Refuse  animal  matter,  also,  putrified 
in  calcareous  soils,  gives  rise  to  the  nitrate  of  hme.  Old  plaster,  lixiviated,  affords  about  5  p.  c. 
of  nitre.     In  India  it  is  obtained  in  large  quantities  for  the  arts. 

Nitre  requires  for  its  formation  dry  air  and  long  periods  without  rain ;  the  potash  comes  mainly 
from  the  debris  of  feldspathic  rocks  in  the  soil.  The  oxydation  of  the  nitrogen  of  the  air  is  pro- 
moted by  organic  matters;  hence  the  nitre  is  generally  associated  with  azotized  decqpapo^ed 
organic  substances.  A  nitre  crust  from  the  vicinity  of  Constantino,  Algeria,  afforded  K  'B  86*00, 
Cai^J"  and  Mg^  S'OO,  NaCl  6-00,  Tl  3*50,  insoL,  etc.,  1-50  =  100,  Boussingault. 

In  Madison  Co.,  Kentucky,  it  is  found  scattered  through  the  loose  earth  covering  the  "■  ottom 
of  a  large  cave.  Also  in  other  caverns  in  the  Mississippi  valley.  Those  of  Tennessee,  aiong  the 
limestone  slopes  and  in  the  gorges  of  the  Cumberland  table-land,  afford  it  abundantly. 

Nitre,  according  to  Frankenheim,  is  dimorphous,  like  carbonate  of  lime ;  one  form  prismaiu. 
(aragonite-like),  the  other  rhombohedral  (calcite-like).  The  prismatic  is  the  normal  one  between 
-10°  C.  and  300"  C. ;  and  between  these  temperatures  the  rhombohedral  is  easily  transformed 
into  the  prismatic  through  the  presence  of  some  foreign  substance.  Above  300°  the  rhombo- 
hedral is  the  normal  one,  the  prismatic  here  changing  to  it,  and  retaking  again  its  form  on  a 
diminution  of  temperature  (Pogg.,  xcii.  354). 

591.  SODA  NITRE,  Sonde  nitratee  native  M.  de  Rivero,  Ann.  d.  M.,  vi.  596,  1821.  Nitrate 
of  Soda.  Soda  Nitre.  Nitre  cubique.  Natron-Salpeter  Leonh.,  Handb.,  246,  1826.  Nitratin 
Eaid.,  Handb.,  1835. 

Ehombohedral.  ^  A  ^=106°  33' ;  ^=0*8276.  Cleavage:  rhombohe- 
dral, perfect.     In  efflorescences  ;  also  massive,  granular. 

H.=:l-5— 2.  G.=2-09— 2-29;  2-290,  Tarapaca,  Hayes.  Lustre  vitreous. 
Color  white ;  also  reddish-brown,  gray,  and  lemon-yellow.  Transparent. 
Eather  sectile.  Fracture  indistinctly  conchoidal.  Taste  cooling.  Crystals 
strongly  doubly  refracting. 

Comp.— Naf"=Nitric  acid  63-5,  soda  36-5  =  100.  Hochstetter  obtained  from  the  Chilian 
mineral  (v.  Leonh.,  1846,  235)  Na  :K"  94-291,  Na  CI  1-990,  KS  0-239,  K:^  0'426,  MgfT  0-858 
msol.  0-203,  H  1-993. 

Pyr.,  etc. — Deflagrates  on  eharcoal  with  less  violence  than  nitre,  causing  a  yellow  light,  and 
also  dehquesces.  ^  Colors  the  flame  intensely  yellow.     Dissolves  in  three  parts  of  water  at  60°  F 

Obs. — In  the  district  of  Tarapaca,  northern  Chili,  the  dry  pampa  for  40  leagues,  at  a  height  of 
8,300  feet  above  the  sea,  is  covered  with  )  eds  of  this  salt  several  feet  in  tMckness,  along  with 
gypsum,  common  salt,  glauber  salt,  and  remains  of  recent  shells,  the  last  indicating  the  formei 
presence  of  the  sea.    De  Rivero,  L  c  ;  J.  H.  Blake,  Am.  J.  Sci.,  xxxix.  315,  1840. 
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BORATES.  593 

A.  A.  Hayes  obtained  from  masses  collected  by  Mr.  Blake,  Nitrate  of  soda  64-98,  Bu7pbate  of 
da  3-00,  common  salt  28-69,  iodids  0  G3,  shells  and  marl  2-60=99-90. 

In  1837,  150,900  quintals  of  this  salt  refined  were  shipped  from  Yquique;  in  1866,  7,000,000 
lintals.     It  is  used  for  the  manufacture  of  nitric  acid  and  nitre. 
0  A  f-2  in  soda  nitre  equals  nearly  0  A  f  in  apatite. 

)2.  NITROOALCITE.     Kalksalpetcr  Haus.,  Handb.,  1813.     Nitrate  of  lime.     Chaax  nitr* 
t^e.    Nitrocalcite  Shep.^  Min.,  ii.  84,  1835.    Calcinitre  Euot,  Min.,  ii.  430,  1841. 

In  efflorescent  silken  tufts  and  masses.     Color  white  or  gray      Taste 
iarp  and  bitter. 

Comp.— Oa:^+fl=Nitric  acid  59*4,  lime  30  7,  water  9*9=100. 

Pyr.,  etc. — On  burning  coals  it  slowly  fuses  with  a  slight  detonation,  and  dri-bs.    Yery  deli- 

lescent  before,  but  not  after,  being  desiccated  by  heat. 

Obs. — It  occurs  in  silky  efflorescences,  in  many  limestone  caverns,  as  those  of  Kentucky. 

16  salt  forms  in  covered  spots  of  earth,  where  the  soil  is  calcareous,  and  is  eitcnsively  asdd  in 

e  manufacture  of  saltpetre.     According  to  Hausmann,  a  large  part  of  tae  so-callea  nitro  in 

ture  is  this  salt. 

)3.  NITROMAGNESITE.  Nitrate  of  Magnesia  Beud.,  Tr.,  ii.  384,  1832.  Nitromagnesite 
Shep.,  Min.,  ii.  85,  1835.  Magnesinitre  Huot,  Min.,  ii.  431,  1841.  Magnesie  nitratee.  Mag- 
nesiasalpeter. 

In  efflorescences.     White.     Taste  bitter. 

Comp. — The  salt  contains,  when  pure  and  anhydrous,  nitric  acid  72-3^  magnesia  27*7. 

Obs. — From  Umestone  caves,  along  with  nitrocalcite. 

The  existence  of  this  species  as  a  natural  product  has  not  yet  been  clearly  made  out. 


4.  BORATES. 


i!rate ,' 


Boric  acid  occurs  in  but  few  minerals  ;  viz.,  Datolite,  Danburite,  Axi- 
ite,  and  Tourmaline,  with  the  following.  It  is  a  remarkable  fact  that  in 
.1  of  them,  as  far  as  known,  the  crystallization  is  either  heniihedral  or 
"JDlique.  Boracite  and  Khodizite  are  hemihedral  isometric;  Tourmaline 
ipmihedral  rhombohedral ;  Datolite  is  monoclinic ;  while  Danburite  and 
jixinite  are  triclinic.  In  Tourmaline  and  Axinite  boric  acid  acts  the  part 
'  ^  a  base. 


stals 
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ARRANGEMENT    OF    THE    SPECIES. 

1.  0.  ratio  for  bases  and  acid  1  :  1. 

14.  Sassolitb  fl'B  BJOsin, 

15.  SzAiBELTiTB  (f  Mg  +  i  ti)*B +  ^3^  BatOalKi  H^-f  f  Mg), +  i  aq 

6.  Hydrobobacitb  (i  (Ca,  Mg)'+i  it")  B  M^Ail  H^+i  (^a.  ^))« 

2.  0.  ratio  for  bases  and  acid  1  :  4. 

7.  Boracite  Mg'B«  +  iMga  BeO«|ee|Mg3  +  iMgCa, 

8.  Rhodizitb 
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3.  0.  ratio  for  bases  and  acid  1:6  or   1  :  12 ;  part  or  all  of  the  water  prolaoly  basic,  anci 
thus,  rationally,  1  :  3. 


599.  Borax 

600.  Bechelite 

601.  ijowlite 

602.  Ulexite 

603.  Cryptomorphitk 

604.  Larderellitb 

605.  Lagonite 


(iNa+ifi)iB  +  4ia 
aOa+ifi)B+lifl 
(iCa  +  iii)iB+f£[ 

(i]Sra+tCa+|fi)B+2ifi 
(iNa+fOa+|fl)B+fi 

(i]srH*o+|]a)B+iit 


BeiOi(iH  +  iNa)  +  2iaq 

(BO)2||e2l|aH2  +  iea)+li  aq 
(BO)2i02liaH2+i€a)+iaq 

+Q 

(B  0)2D02i(|  Hs+iNa^+t  €a)+2i  a< 
(B  e)2||02ia  Hs  +  i  Na2  +  f  ea)  +  aq 

BOjO  lfH+iAm)  +  iaq 
(BO)2||02l/?Fe  +  aq 


iiiai' 


IPp, 


App&ndix. — 606.  Warwickitb 


B,  Ti,  Mg,  Fe 


594.  SASSOLITE.  Sale  sedative  naturale  U.  F.  Hoefer,  Memoria,  Firenze,  1778;  Mascagny 
Mem.  See.  Ital.,  viii.  487.  Native  Sedative  Salt.  Acidum  boracis,  vulgo  Sal  sedativum,  Bergm., 
Sciagr,,  1782.  Native  Boracic  Acid  Kirw.,  1796.  Sassolin  Karst,  Tab.,  40,  75,  1800.  Acid*- 
boracique  Fr.    Boric  Acid. 

Triclinic.  I A  T^11S°  30',  0  A  7=95°  3',  0  A  7=80°  33;  B.  &  M; 
Twins :  composition-face  0.  Cleavage :  basal  very  perfect.  Usually,  in 
Bmall  scales,  apparently  six-sided  tables,  and  also  in  stalactitic  forms,  com- 
posed of  small  scales. 

H.=l.     G.=:1'48.     Lustre  pearly.     Color  white,  except  when  tinged|?oi?. 
yellow  by  sulphur ;  sometimes  gray.     Feel  smooth  and  unctuous.     Taste 
acidulous,  and  slightly  saline  and  bitter. 


Oomp. — fi^B=Boric  acid  56'4,  water  43*6=100.  The  native  stalactitic  salt,  according  to* 
Klaproth  (Beitr.,  iii.  97),  contains,  mechanically  mixed,  sulphate  of  magnesia  and  iron,  sulphate  of 
lime,  silica,  carbonate  of  lime,  and  alumina. 

Pyr.,  etc. — In  the  closed  tube  gives  water.  B.B.  on  platinum  wire  fuses  to  a  clear  glass  anda 
tinges  the  flame  yellowish-green.  Some  specimens  react  for  sulphur  or  ammonia  in  the  closed 
tube.  Soluble  in  water  and  alcohol.  Dissolves  in  2-97  parts  of  water  at  100°  C,  and  10-7  parts^ 
at  50°  C. 

Obs. — This  long  known  compound,  the  Sal  sedativum  Eombergii,  was  first  detected  in  natureri 
by  Hoefer  in  the  waters  of  the  Tuscan  lagoons  of  Monte  Kotondo  and  Castelnuovo,  and  afterwarc'-'  "'''• 
in  the  solid  state  at  Sasso  by  Mascagni.  The  hot  vapors  of  the  lagoons  consist  largely  of  bori' 
acid.  To  collect  it  the  vapors  are  made  to  pass  through  v/ater,  wliich  absorbs  the  boric  acid ;  tb 
waters  are  then  evaporated  by  means  of  the  steam  from  the  springs.  They  yield  seven  to  eigh* 
thousand  pounds  troy  per  day.  These  lagoons  spread  over  a  surface  of  about  30  miles  ;  and  ic 
the  distance,  clouds  of  vapor  are  seen  rising  in  large  volumes  among  the  mountains.  The  crud* 
borax  contains  20  p.  c.  or  more  of  impurities,  among  which  Wittstein  and  Payen  found  13*7 
p.  c.  of  sulphates  (the  most  abundant,  sulph.  ammonia  8*5  p.  c,  sulph.  magnesia  2'6  p.  c). 

Exists  also  in  other  natural  waters,  as  at  Wiesbaden ;  Aachen  ;  Krankenheil  near  Folz ;  Cleaj 
Lake,  in  Lake  Co.,  California ;  and  it  has  been  detected  in  the  waters  of  the  ocean. 

Occurs  also  abundantly  in  the  crater  of  Vulcano,  one  of  the  Lipari  isles,  forming  a  layer  OE 
sulphur,  and  about  the  fumaroles,  where  it  was  discovered  by  Dr.  Holland  in  1813. 

Kenngott  states  that  artificial  crystals  are  monocUnic ;  with /A /=  11 8°  4',  /Ai-i=120°  50'; 
Bnd  twinned  parallel  to  i-i  (Ber.  Ak.  Wien,  xii.  26). 


595.     SZAIBELYITE.     Szaibelyit  K  F  Peters,  Ber.  Ak.  Wien,  xliv.  143,  June,  1861. 


In  small  nodules  bristled  with  acicular  crystals. 
H.  =  3— 4.     G.=3.     Color  white  outside,  yellow  within. 
Translucent.     Optically  biaxial. 


Streak  white, 
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Oomp.— 0.  ratio  for  Mg,  B,fi=15  :  18  :  4;  formula  3  Ag*B'+4lt,  Stromeyer:  or,  if  part  ot 
is  water  be  basic,  (tMg  +  ifi)''B  +  ^fl.  ^     »     .      i 

Analyses:  1,  2,  Stromeyer  (Ber.  Ak.  Wien,  xlvii.  347);  3,  Sommaruga  (ib.,  xlviiL  548): 

3Pe         Si 

1-66       0-20=98-49  Strom. 

3-20 =99-81  Strom. 

1-78*      0-31  =  100  Sommaruga. 
''2Fe'0^8HO. 

Anal.  1  and  3  afford,  alter  separating  impurities,  the  iron  as  3Pe'  S' : 


B 

Mg 

fl 

CI 

1. 

Needles 

36-66 

52-49 

6-99 

0-49 

2. 

Kernels 

34-60 

49-44 

12-37 

0-20 

3. 

Needles 

37-38 

53-26 

6-77 

0-51 

B  38-35 
38-38 


Mg  54-65 
54-67 


fl  7-00 
6-95 


Pyr.,  etc. — Yields  water.    B.B.  splits  open,  glows,  and  fuses  to  a  pale,  hornlike,  brown\sh-graj 
ass,  coloring  the  flame  yellowish-red. 
^,Obs.— Occurs  in  kernels  imbedded  in  a  gray  granular  limestone  at  TVerksthal  in  southeasterc 
"ungary. 
Named  after  Szajbelyi,  who  collected  the  limestone  containing  it. 

96.  HYDROBORACITE.     G.  Hess,  Pogg.,  xxxl  49,  1834.    Hydrous  Borate  of  Lime  and 

Magnesia. 

Resembles  fibrous  and  foliated  gypsum. 

H.=2.  G.=l*9— 2.  Color  white,  with  spots  of  red  from  iron.  Thin 
lates  translucent. 

Comp.— Ca''B*+Mg^B^+18fl:=(i0a  +  iMg)''B*+9fl;  or,  making  the  water  basic,  (f  fl+i 
;;!a,  Mg))^  B ;  =Boric  acid  47 '8,  lime  14*3,  magnesia  10-2,  water  27-7  =  100.  Analyses  by  Hess 
?ogg.,  xxxi.  49) : 

B  Ca  Mg  fl 

1.  49-92  13-30  10-43  26-33  =  100. 

2.  49-22  13-74  1071  2633=100. 

Pyr.,  etc. — B.B.  fuses  to  a  clear  glass,  tinging  the  flame  slightly  green,  and  not  becoming 
paque.  In  a  matrass  affords-  water.  Somewhat  soluble  in  water,  and  yielding  a  slightly  alka- 
ne  reaction.     Dissolves  easily  in  muriatic  and  nitric  acids. 

Obs. — Hydroboracite  was  first  observed  by  Hess,  in  a  collection  of  Caucasian  minerals.  The 
pecimen  was  full  of  holes  filled  with  clay,  containing  different  salts.  It  may  be  mistaken  for 
ypsum,  but  is  readily  distinguished  by  its  fusibility. 

97.  BORACITE.  Kubische  Quarz-Ejystalle  (fr.  Luneburg)  Lasius,  Crell's  Ann.,  ii.  333,  1787 
Liineburger  Sedativ-Spath  Westrumb,  Kl.  phys.-ch.  Abh.,  iii.  167,  1789.  Borazit  Wern.,  Bergm. 
J.,  1789,  393,  1790,  234.  Borate  of  Magnesia.  Magnesie  boratee  Fr.  Parasit  0.  Volger,  Pogg., 
xcii.  77,  1854.     Massive  Boracite  of  Stassfurt=Stasfurtit  G.  Rose,  Pogg.,  xcvii.  632,  1856. 

Isometric  ;  tetrahedral.  Figs.  1,  29, 30,  and  the  annexed.  Observed  planes 
sin  the  figures,  with  also  ^^^ 

-2,  5-|,  on  alternate  angles 
nly.  Cleavage :  octahedral, 
Q  traces.  Cubic  faces  some- 
imes  striated  parallel  to  al- 
ernate  pairs  of  edges,  as  in 
yrite. 

H.=7,  in   crystals;  4*5, 
Qassive.    G. =2-974,  Haid- 

ger ;  2'9134,  massive,  Kar- 
ten.     Lustre  vitreous,  in- 
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Color  white,  inclining  to  gray,  yellow,  and  green 
Subtranspareiit — translucent.    Fracture  conchoidal,  uneven 
Pyroelectric,  and  polar  along  the  four  octahedral  axes. 


dining  to  adamantine. 
Streak  white. 


Var. — 1.  Ordinary.  In  crystals.  2.  i/a5S?:fe,  with  sometimes  a  subcolumnar  structure ;  Siass'. 
furtiie  of  Rose.  It  resembles  a  fine-grained  white  marble  or  granular  limestone.  Parasite  o<( 
Volger  is  the  plumose  interior  of  some  crystals  of  boracite. 

Comp. — Mg^B*  +  ^Mg  CI = Boric  acid  62-6,  mag-nesia  26'8,  chlorid  of  magnesium  10'6=100i 
Analyses:  A.  of  crystals:  1,  Stromeyer  (Gilbert's  Ann.,  xlviii.  215);  2,  Arfvedson  (Ak.  Ht 
Stockh.,  1822,  92):  3,  Rammelsberg  (Pogg.,xlix.  445);  4,  Weber  (Pogg.,  Ixxx.  282);  5,  6,  Potykas 
(Pogg.,  cvii.  433);  '7,  8,  Siewert  and  Geist  (J.  pr.  Ch.,  Ixxvii.  338). 

B.  Of  Massive  Boracite  or  Stassfurtite :  1,  Karsten  (Pogg.,  Ixx.  557,  1847);  2,  C.  F.  Chandlen 
(Inaug.  Diss.) ;  3,  Siewert  &  Drenkham  (ZS.  Nat.  Ver.  Halle,  xi.  365);  4,  H.  Ludwig  (Arch; 
Pharm.,II.  xcvi.  129);  5,  Heintz  (J.  pr.  Ch.,  Ixxvi.  243);  6,  Potyka  (Pogg.,  cvii.  433);  7,  Kromayen 
(Arch.  Pharm.,  11.  xcviii.  139): 
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58-45' 
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30-3 
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31-39 

25-24 

26-19 

25-43 

25-44 

29-48 
29-9  S 
30-83 
23-80 
26-74 
26-15 
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Fe  1-59 

"    1-66 

"    1-33 

"    1-44 
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FeO-89 

0-32 

0-43 
Fe  0-40 


10-90 
10-41 
11-42 
11-32 


11-75 
10-98 
10-73 

9-97 


=  100  Strom. 

•=1()()  Arfv. 

=100  Ramm. 

3-52  =  100  Weber. 
0-55  =  101-19  Potvka. 
0-94=100-39  Potyka. 

=100  Siewert. 

=10(»  Geist. 

=100  Karsten. 

=  l<iO  Chandler. 

=  100-20  S&D. 

6-00  =  100  Ludwig. 

1-63  =  100  Heintz. 

1-95  =  100  Potyka. 

6-20=100  Kromayer. 


iid 


An  iron-horacite  (Eisenstassfurtit)  from  Stassfurt  is  described  by  Huyssen  (Jahrb.  Min.  1865,, 
329),  having  half  the  Mg  replaced  by  Fe.  ; ' 

Westrumb,  who  was  the  first  to  detect  in  boracite  the  boric  acid  (Sedativsalz=Sedative  salt  ofirl 
old  authors),  found  (1.  c,  and  also  Schrift.  Ges.  N.  Fr.  Berlin,  ix.)  Boric  acid  68-0,  magnesia  13-5, 
lime  11 -0,  alumina  1-0,  oxyd  of  iron  0-75,  silica  2-0=96-25.     In  another  trial  he  obtained  B  65-0, 
Mg  20-5,  Ca  7-0,  Fe  1-25,  ^1  2-25,  Si  1-0,  with  2  of  water  or  loss  on  ignition =99-0.     Several  of  thei 
subsequent  analysts  failed  to  detect  the  chlorine. 

Pyr.,  etc. — The  massive  variety  gives  water  in  the  closed  tube.  B.B.  both  varieties  fuse  at 
2  with  intumescence  to  a  white  crystalline  pearl,  coloring  the  flame  green ;  heated  after  moisten- 
ing with  cobalt  solution  assumes  a  deep  pink  color.  Mixed  with  oxyd  of  copper  and  heated  oi 
charcoal  colors  the  flame  deep  azure-blue  (chlorid  of  copper).     Soluble  in  muriatic  acid. 

Soluble  in  powder  in  dilute  muriatic,  nitric,  or  sulphuric  acids,  and  the  massive  kind  mos 
readily  so.  Alters  very  slowly  on  exposure,  owing  to  the  chlorid  of  magnesium  present,  whicl 
takes  up  water. 

It  is  the  frequent  presence  of  this  deliquescent  chlorid  in  the  massive  mineral,  thus  originat 
ing,  that  led  to  the  view  that  there  was  a  hydrous  boracite  (stassfurtite).  See  on  this  poin* 
Bischof 's  Steinsalzwerke  bei  Stassfurt,  p.  36,  and  Steinbeck  in  Pogg.,  cxxv.  68.  Parasite  ot 
Volger  is  a  result  of  the  same  kind  of  alteration  in  the  interior  of  crystals  of  boracite,  which 
gives  the  somewhat  plumose  character  it  has,  and  the  water.  Weber's  analysis  above  was  prob- 
ably made  on  such  an  altered  crystal. 

Obs. — Observed  in  beds  of  anhydrite,  gypsum,  or  salt.  In  crystals  at  Kalkberg  and  Schildsteiu 
in  Liineburg,  Hanover;  at  Segeberg,  near  Kiel,  in  Holstein;  at  Luneville,  La  Meurthe,  France; 
massive,  or  as  part  of  the  rock  of  the  Salt  Mine  at  Stassfurt,  Prussia. 

Boracite  was  first  shown  to  be  pyroelectric  by  Haiiy  in  1791. 

698.  RHODIZITE.    Rhodizit  G.  Rose,  Pogg.,  xxxiii.  253,  1834,  xxxix.  321.    Rhodicit  Eausm 

Isometric  and  tetrahedral,  like  boracite.  Planes  1  smooth  and  shining, 
t  often  uneven. 

H.  =  8.  G.=3*3— 342.  Lustre  vitreous,  inclined  to  adamantine.  Coloi 
white.     Translucent.     Pyroelectric. 


P3rr.,  etc. — ^B.B,  in  the  platinum  forceps  fuses  with  difficulty  on  the  edges  to  a  white  opaque 
Vass,  tinging  the  flame  at  first  green,  then  green  below  and  red  above,  and  finally  red  throughout. 
ifSpfith  borax  and  salt  of  phosphorus  fuses  to  a  transparent  glass.  Supposed  to  be  lime-boracite. 
Obs.— Found  by  Gr.  Rose  m  minute  crystals  on  red  tourmalines  from  near  Sarapulsk  and  Schai 
nsk  in  the  vicinity  of  Katharinenburg,  and  named  from  iJuSt^eiv,  in  allusion  to  its  tinging  flam* 
d.    The  largest  crystals  seen  were  two  lines  in  diameter. 

99.  BORAX.     Tinkal  of /wd^a.     Chrysocolla  (ex  nitro  confecta),  Borras,  Agric.,  154G.     Borai 
Wall,  Mm.,  1748.    Borate  of  Soda.    Boraxsaures  Natron  Germ.    Sonde  boratee  Fr. 
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Monoclinic.    0=73°  25',  I A  I=S7°,  0  A  2-4=132°  49'  • 

:  h  :  c=0'4cd06  :  1  :  0-9095.  Observed  planes  as  in  the 
Qnexed  figure,,  with  also  4-i  0  A  I=7S°  40'  and  101° 
0',  O  A  l:rrl39°  30',  0  A  2=115°  53',  0  A  4-^=114°  51^', 
>A^4=:90°,  ^-fA/=133°  30'.     Cleavage:    i-i  perfect; 

less  so  ;  i-l  in  traces.  Plane  of  composition  i-i :  0  A  0 
=146°  50'. 

H.=2— 2*5.  G.=1'T16.  Lustre  vitreous — resinous  ; 
)metimes  earthy.  Color  white  ;  sometimes  grayish,  bluish 
r  greenish.  Streak  white.  Translucent — opaque.  Frac- 
ire  conchoidal.  Rather  brittle.  Taste  sweetish-akaline, 
jeble. 
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Comp.— Na  B^+10  S;  or  (^Na  +  f  S)iB+4|fi=:Boric  acid  36-6,  soda  16-2,  water  47-2. 

Pyr.,  etc. — B.B.  puffs  up,  and  afterward  fuses  to  a  transparent  globule,  called  the  glass  of 
Drax.  Fused  with  fluor  spar  and  bisulphate  of  potash  it  colors  the  flame  around  tlie  assay  a  clear 
reen.  Soluble  in  water,  yielding  a  faintly  alkahne  solution.  Boiling  water  dissolves  double  its 
eight  of  this  salt. 

Obs. — Borax  was  originally  brought  from  a  salt  lake  in  Thibet.  The  borax  is  dug  in  masses 
om  the  edges  and  shallow  parts  of  the  lake,  and  in  the  course  of  a  short  time  the  holes  thus 
lade  are  again  filled.  This  crude  borax  was  formerly  sent  to  Europe  under  the  name  of  tincal, 
ad  there  purified.  It  is  announced  by  Dr.  J.  A.  Veatch  as  existing  in  the  waters  of  the  sea  along 
16  California  coast,  and  in  those  of  many  of  the  mineral  springs  of  California  (J.  Frankl.  Inst., 
?60).  Crystals,  2  or  3  inches  across,  occur  in  the  mud  of  Borax  L:ike,  near  Clear  Lake,  Cal., 
J  m.  N.W.  of  Suisun  Bay  and  36  m.  from  the  Pacific.  It  has  also  been  found  at  Viquiutizoa 
id  Escapa  in  Peru ;  at  Halberstadt  in  Transylvania ;  in  Ceylon.  It  occurs  in  solution  in  the 
lineral  springs  of  Chambly,  St.  Ours,  etc.,  Canada  East  (Hunt,  Logan's  G.  Rep.,  185o). 

The  waters  of  Borax  Lake,  California,  contain,  according  to  G.  E.  Moore,  535-08  grains  of  crys- 
lUized  borax  to  the  gallon  (Am.  J.  Sci.,  xh.  257). 

Borax  is  now  extensively  made  from  the  boric  acid  of  the  Tuscan  lagoons,  by  the  reaction  of 
lis  acid  on  carbonate  of  soda.  This  salt  is  employed  in  several  metallurgical  operations  as  a 
ux,  is  sometimes  used  in  the  manufacture  of  glass  and  gems,  and  extensively  in  the  process  of 
Dldering. 

Named  borax  from  the  Arabic  buraq,  which  included  also  the  nitre  (carbonate  of  soda)  of  ancient 
Titers,  the  natron  of  the  Egyptians. 

Prof  Bechi  has  analyzed  a  borate  occurring  as  an  incrustation  at  the  Tuscan  lagoon.s,  which 
ibrded  B  43-56,  Na.  19-25,  £[  37-19=100,  giving  the  formula  Na  B''+6  11  (Am.  J.  Sci.,  IL  xviL 

8). 

00.  BECHILITE.   Hayesine?5ecA«,  Am.  J.  Sci.,IL  xvii.  129,  1854.  Bechilite  Dana.   Hydrous 

Borate  of  Lime. 

In  crusts,  as  a  deposit  from  springs. 

Oomp.-0.  ratio  for  Ca,  B,  it=l  :  6  :  4;  (i  Oa-f  ilf)  B+lill=Boric  acid  52'2,  limo  20-9 
rate:  26-9=1 00.     Analysis :  Bechi  (1.  c.) : 


S  51-13 


Ca  20-85 


tr  2 6  "25 


5i,  3^1,  Mg  1-75=99-98. 
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Pyr.,  etc. — Yields  water.  B.B.  fuses  easily,  coloring  the  flame  reddish-yellow;  moistened 
with  sulphuric  acid  the  flame  is  colored  g:reen. 

Obs. — Found  by  Bechi  as  an  incrustation  at  the  baths  of  the  boric  acid  lagoons  of  Tuscany  ] 

ArtJlf. — A  hot-water  solution  of  ulexite,  after  concentration  and  coohng,  yielded  Lecanu  (J 
Pharm.,  III.  xxiv.  22)  scales  of  a  salt  having  the  above  ratio,  as  determined  by  him.     Krau  ( 
obtained,  under  similar  circumstances,  the  compound  Ca^B^  +  6H,  or  5  H  after  drying  oveij 
sulphuric  acid,  and  ?>  H  after  heating  to  120°  C. 

The  Hayesine  of  D.  Forbes  (Phil.  ^4ag.,  IV.  xxv.  113),  from  the  waters  of  the  hot  springs, 
Barios  del  Toro,  in  the  Cordilleras  of  Coquimbo,  may  be  of  the  above  species.     It  occurs  in  the 
waters  in  the  form  of  snow-white  silky  or  feathery  flakes,  and  also  as  a  flaky  sediment  at  the! 
bottom. 

Forbes  suggests  that  the  mineral  is  formed  by  the  action  of  hot  vapors,  volcanic  in  source,  on 
the  lime  of  the  waters  through  which  they  pass. 

601.  HOWLITE.     Silicoborocalcite  H.  Row,  Phil.  Mag.,  IV.  xxxv.  1868.     Howlite  Dana. 

In  small  rounded  imbedded  nodules.  Texture  compact,  without  cleav- 
age ;  also  chalk-like  or  earthy. 

H.=r3'5;  often  less.  G.=2*55.  Lustre  subvitreous,  glimmering.  Color 
white.  Subtranslucent,  or  translucent  in  thin  splinters.  Fracture  nearly 
even  and  smooth. 

Comp. — A  hydrous  borate  of  lime,  similar  to  bechiliie,  combined  with  one-sixth  of  a,  silicate, 
analogous  to  danburite.  0.  ratio  for  it,  B,  Si,  H— 4  :  14  :  4  :  5;  corresponding  to  [(|Ca  +  iH) 
B+f  H]+i[(iCa=*+iB)^Si=']=Boric  acid  43*0,  siHca  15-8,  lime  29-4,  water  11-8=100.  How 
deduces  the  0.  ratio  4:15:4:5;  but  as  the  boric  acid  was  not  directly  determined,  i/s  prefer- 
ence to  the  preceding  is  not  certain.  How  writes  the  formula  2  0aSi-|-2  (Oa  B'^  +  H)-i-H'B. 
Analyses :  1-3,  How ;  4,  the  mean  after  excluding  the  lime  as  gypsum  : 
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Compact                        16"19 

■43-33' 

1-03 

ir. 

28-90 

11-65 

2. 

15-44 

'44-10' 

0-80 

ir. 

28-04 

11-62 

3. 

Chalky                           14-64 

■42-45" 

1-86 

ir. 

28-85 

12-20 

4. 

Mean,  gypsum  excL     15-25 

44-22" 

— 

28-69 

11-84 

Obs. — Occurs  in  Nova  Scotia,  in  nodules,  of  the  size  mostly  of  filberts,  or  ^  in.  to  i  in.,  and 
rarely  1  to  2  in.  through,  imbedded  in  anhydrite  or  gypsum,  at  BrookviUe,  about  3  m.  S.  of  i 
Windsor,  and  associated  with  ulexite.  The  harder  kind  (anal.  1,  2)  occurs  in  anhydrite,  and  thel 
softer  (anal.  3)  in  gypsum. 

602.  ULEXITE.  Boronatrocalcit  Ulex,  Ann.  Ch.  Pharm.,  Ixx.  49,  1849.  Natron-Kalk-Borat. 
Ulexite  Dana,  Mih.,  695,  1850.  Natronborocalcite.  Tinkalzit  (fr.  Africa)  Kletzinsky,  Polyt 
Centr.,  1384,  1859. 

In  rounded  masses,  loose  in  texture,  consisting  of  fine  fibres,  which  arc 
acicular  or  capillary  crystals. 

H.=l.     G. =1 -65,  ]^.  Scotia,  How.     Lustre  silky  within.     Color  white 

Tasteless. 

Comp.— 0.  ratio  for  '^a,  Ca,  B,  fi:=l  :  2  :  18  :  18,  Ramm.,=(iR  +  ifi)B  +  f  fi=Borie  acid 
45-6,  lime  12*3,  soda  6-8,  water  35-3  =  100.  How  deduces  for  the  N.  Scotia  mineral  the  ratic 
1  :  2  :  15  :  15=Boric  acid  44*0,  lime  14-1,  soda  7-8,  water  34*1  =  100.  Analyses:  1,  Ulex  (1.  c) : 
2,  A.  Dick  (Phil.  Mag.,  IV.  vi.  50);  3,  Rammelsberg  (Pogg.,  xcvii.  301);  4,  Helbig  (Dingier'^ 
PoL  J.,  cxlvii.  319);  5-8,  Kraut  (Arch.  Pharm.,  II.  cxii.  25,  Jahresb.,  1862,  769,  Ann.  Cli. 
Pharm.,  cxxxix.  252);  9,  Lunge  (ib.,  cxxxviii.  51);  10,  Kletzinski  (Polyt.  Centr..  1859,  1384, 
Ramm.  Min.  Ch.,  988) ;  11,  Phipson  (C.  R.,  lii.  407) ;  12,  Salvetat  (ib.,  536) ;  13,  H.  How  (Am,  J 
Bel,  II.  xxiv.  230) ;  14,  id.  (ib.,  xxxii.  9) : 


B         Ca       Na     g      fl    NaCl 

1.  Iquique     [49-5]     15*9       8*8 25*8     =100  Ulex. 

2.  "  [;45-46]  14-32     8-22  0-51  27*22  2-65,  S  MO,  sand  0-32=100  Dick. 


8.  Iquique 
4. 

6.         "■ 

6. 

t.         '* 

8.  Africa 

9.  Iquique 
10.  W.  Africa 
11    Iquique 
12.         » 

13. 
14. 


B 

[43-701 

[46'30J 

42-48 

[47 -201 

[48-22] 

45-74 

44-38 

3G-9I 

34-71 

34-74 


N.  Scotia  [41-97] 
"  [44-10] 
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Ca  :5l^a     K      fl    Na  CI 

13-13  6-67  0-83  35-G7    =100  Ramm. 

1403  5-17  32-61  1-89  =  100  Helbig. 

14-39  7-72  35-51    =100  Kraut. 

16-24  6-38 30-18    =100  Kraut. 

17-68  5-42  28-68    =100  Kraut. 

13-45  7-03 83-78    =100  Kraut. 

12-69  5-58 36-85 ,  Mg  0-50  =  100  Lunge. 

14-02  8-59 37-40  2-19,  Nag  089  =  100  Kletzinski. 

14-45  11-95  84-00    ,  CI  134.  S  MO,  Si  060,  sand  200=  IOC  15  P. 

15-78  8-33  35-00  0-81,  S  0-34,  earthy  2-90=100  Salvetat 

13-95  8-36  34-39    ,  §  1-29,  Mg  004=100  How. 

14-20  7-21 34-49    =100  Uow. 


G.  of  anal.  10=1-912. 

In  analysis  3,  3-17  chlorid  of  sodium,  0-41  sulphate  of  soda,  and  0-39  sulphate  of  lime  are 
excluded. 

Pyr.,  etc.— Yields  water.  B.B.  fuses  at  1  with  intumescence  to  a  clear  blebby  glass,  coloring 
the  flame  deep  yellow.  Moistened  with  sulphuric  acid  the  color  of  the  flame  is  momentarily 
change!  to  deep  green.  Not  soluble  in  cold  water,  and  but  little  so  in  hot ;  the  solution  alkaline 
iti  its  reactions. 

Obs. — Occurs  in  the  dry  plains  of  Iquique,  Southern  Peru ;  in  the  province  of  Tarapaca*  (where 
it  is  called  iiza),  in  whitish  rounded  masses,  from  a  hazelnut  to  a  potato  in  size,  which  consist  of 
interwoven  fibres  of  the  ulexite,  with  pickeringite,  glauberite,  halite,  gypsum,  and  other  impuri- 
ties ;  on  the  West  Africa  coast ;  in  Nova  Scotia,  at  Windsor,  Brookville,  and  Newport  (H.  How), 
filling  narrow  cavities,  or  constituting  distinct  nodules  or  mammillated  masses  imbedded  in  white 
gypsum,  and  associated  at  Windsor  with  glauber  salt,  the  lustre  internally  silky  and  the  color 
very  white ;  in  Nevada,  in  the  salt  marsh  of  the  Columbus  Mining  District,  forming  layers  2-5  in. 
thick  alternating  with  layers  of  salt,  and  in  balls  3-4  in.  through  in  the  salt. 

Named  after  Ulex,  who  gave  the  first  correct  analysis  of  the  mineral 

Alt. — Occurs  altered  to  gypsum. 

Eayesine  Dana  (Hydrous  Borate  of  Lime  A.  A.  Hayes,  Am.  J.  Sci.,  xlvi.  377,  xlvii.  215,  1844 
Borocalcite;  Hydroborocalcite  Hausm.,  Handb.,  1429,  1847)  from  southern  Peru,  is  the  above.  It 
comes  from  the  same  locality,  and  has  the  same  appearance ;  and  all  analyses  of  the  Peruvian 
mineral  since  that  by  Hayes  have  found  soda  to  be  an  essential  constituent.  Hayes  obtained 
B  46-11,  Oa  18-89,  H  35-00  =  100,  with  the  formula  0aB^+6H ;  and  he  attributed  the  soda  found 
by  Ulex  to  the  mixed  glauberite. 

603.  CRYPTOMORPHITE.    K  How,  Am.  J.  ScL,  IL  xxxii.  9,  1861. 

In  kernels  apparently  un crystalline,  but  under  a  high  magnifying  power 
■  '  shown  to  consist  of  thin  tables  or  plates,  rhombic  in  outline,  and  about  80° 
in  angle. 

Without  lustre.     Color  white. 


Comp. — 0.  ratio  for  N'a,  Oa,  B,  fi,  according  to  How,  from  an  imperfect  analysis,  1 
=:Boric  acid  58-5,  lime  15-6,  soda  5-8,  water  201  =  100,  and  no  satisfactory  formula 


3  :  27  :  12 

^, .^  ^,  ^ , .    ---, ..-r .  1  :  3  :  24 

12  would  give  the  more  probable  composition  (i(Na,  Ca)  +  |fl)B  +  fl=Boric  acid  55-6,  lime  16*7 
Boda  6*2,  water  21-5=100.     Analysis:  How  (1.  c): 


B 

Ca 

Na 

fl 

Mg 

S 

A. 

53-98 

14-21 

7-25 

19-76 

0-62 

8-98=100 

B. 

59-10 

15-55 

5-61 

19-72 

B  is  the  result  after  removing  the  magnesia  and  part  of  the  soda  in  the  state  of  sulphates  a« 
impurities. 

Pyr.,  etc. — Same  as  under  ulexite. 

Obs. — Occurs  in  white  lustreless  kernels  of  the  size  of  a  pea  or  bean  lying  between  crystals  of 

♦  The  province  of  Tarapaca  is  between  19°  and  21^°  S.  lat,  and  3000  to  3500  feet  above  th« 


•ea. 
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glauber  salt.     The  tabular  character  of  the  material  is  supposed  to  be  evidence  of  distinction  from 
ulexite,  which  is  capillary  in  its  forms.     Breadth  of  tables  about  'OO-iS  of  an  inch,  Robb. 

Named  from  kov-kt:)',,  concealed,  and  nof),pr,y  form,  in  allusion  to  the  invisibility  of  the  structuri 
except  under  a  microscope.    Found  at  Windsor,  Nova  Scotia. 

604.  liARDERELLITE.    Bechi,  Am.  J.  Sci.,  11.  xvii.  130.  / 

Very  light,  white,  and  tasteless.  Appearing  under  the  microscope  to 
be  made  up  of  minute  oblique  rectangular  tables;  M  A  T=110°,  Amici. 

Oomp.— N  H*  0  B*  +  4  H ;  or,  more  probably,  making  the  water  partly  basic,  (J  N  H*  0 + f  fi)  B 
+ 1^  H.    Analysis  by  E.  Bechi  (1.  c.) : 

B  68-556        NH*0  12''?34:        fl  18'325 

Dissolves  in  hot  water,  and  is  transformed  into  a  new  salt,  represented  by  the  formula  N  H*  0 
B^+eH,  or  (iNH*0  +  ^H)B^+2iH. 
Obs. — Occurs  at  the  Tuscan  lagoons. 

605.  LAGONITE.    Borate  de  Fer  Omalius  d'Ealloy,  1833.    Lagonite  Euoi,  Mln.,  L  290,  1841. 

Sideroborine  Rmt,  i.  2T3,  1841.    Lagunit  Kenng. 

An  earthy  mineral  of  an  ochreoiis  yellow  color. 

Oomp. — 1PeB^  +  3fi=Boric  acid  49*5,  sesquioxyd  of  iron  3V-8,  water  12-7=100.  Analysis 
by  Prof.  Bechi  (Am.  J.  Sci.,  II.  xvii.  129) : 

B  47-95        3Pe  36-26        fi  14-02        liig,  Ca,  and  loss  1-77 

Occurs  as  an  incrustation  at  the  Tuscan  lagoons.    First  mentioned  by  Beudant. 

606.  WARWICKITE.    Shepard,  Am.  J.  Sci.,  xxxiv.  313,  1838,  xxxvi.  86,  1839.    Enceladite 

T,  S.  Hunt,  ib.,  II.  ii.  30,  1846,  xi.  352. 

Monoclinic?  i"A  ./=93°— 94°.  Usual  in  rhombic  prisms  with  obtuse 
edges  truncated,  and  the  acute  bevelled,  summits  generally  rounded ;  sur- 
faces of  larger  crystals  not  polished.  Cleavage :  macrodiagonal  perfect, 
affording  surface  with  vertical  striae  and  traces  of  oblique  cross  cleavage. 

H.=:3-4.  G.=3-19-3-43  ;  3-351,  small  crystals,  and  3-423,  large  id., 
Brush.  Lustre  of  cleavage  surface  submetallic-pearly  to  sub  vitreous ;  often 
nearly  dull.  Color  dark  hair-brown  to  dull  black,  sometimes  a  copper-red 
tinge  on  cleavage  surface.    Streak  bluish-black.    Fracture  uneven.   Brittle. 

Comp. — Essentially  a  borotitanate  of  magnesia  and  iron,  with  15  to  20  p.  c.  of  boric  acid, 
Smith  and  Brush  (Am.  J.  Sci.,  II.  xvi.  293).  T.  S.  Hunt  found  in  small  lustrous  unaltered  crys« 
tals  (Am.  J.  Sci.,  II.  xi.  352): 

Ti31-5        Mg43-5        Fe  8-1        ign.  2-0 

with  a  loss  of  14-99  p.  c,  which  Smith  and  Brush  show  to  be  boric  acid. 

Pyr.,  etc. — Yields  water.  B.B.  infusible,  but  becomes  Ughter  in  water ;  moistened  with  sul« 
phuric  acid  gives  a  pale  green  color  to  the  flame.  With  salt  of  phosphorus  in  O.P.  a  clear  bead, 
yellow  while  hot  and  colorless  on  coohng;  in  R.F.  on  charcoal  with  tin  a  violet  color  (titanic  acid). 
With  soda  a  slight  manganese  reaction.  Decomposed  by  sulphuric  acid;  the  product,  treated 
with  alcohol  and  ignited,  gives  a  green  tlarae,  and  boiled  with  muriatic  acid  and  metallic  tin  gives 
on  evaporation  a  violet-colored  solution. 

Obs. — Occurs  in  granular  limestone  2|  m.  S.W.  of  EdenvUle,  N.  Y.,  with  spinel,  chondrodite, 
eorpentine,  etc.  Crystals  usually  smaU  and  slender ;  sometimes  over  2  in.  long  and  ^  in  troad 
The  latter  are  the  encdadik  of  Hunt. 
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ARRANGEMENT  OF  THE  SPECIES. 


rUNGSTATES  AND  MOLYBDATES. 
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610. 

Wolframite  A 

aFe  +  ^Mn)W 

WOalie.liaFe+JMn) 

B 

(|Fe  +  fMn)W 

WO,||e,D(jFe4-|Mn) 

c 

aFe  +  iMn)W 

WOsie.K^Fe+iMn) 

D 

Fe  :  Mn=2  :  1,  3  :  1,  5  :  1 

611. 

HUBNERITE 

i/Ln-W 

we^ie^fMn 

612. 

Ferberite 

(fFe+iMn)*W» 

Wa05ies||(fFe+iMn) 

613. 

Megabasite 

(iFe  +  ^Mn)^W« 

W3e5|e,|(iFe+^Mn) 

614. 

SCHEELITE 

CaW 

wooie.iiea 

615. 

Cuproscheelite 

(fOa  +  iCu)W 

wo^iOoKiea+ieu) 

616. 

STOLZaXE 

1?hW 

we^iOaiPb 

617. 

Wulfenite 

tbMo 

Mo  OsiealPb 

618. 

Pateraite 

6oMo 

Mo  OaBOaieo 

n.  VANADATES. 

619. 

Dechenite 

{Ph,Zn)t 

VO.ie^KPb.Zn) 

620. 

Descloiztte 

Ph'^Y 

veie.iPb, 

621. 

Yanaddjite 

3f»b''V+PbCl 

viOBiiPbs+iPb  a. 

622. 

YOLBORTHITE 

Ou,V,fl 

623. 

Chileite 

610.  WOLFRAMITE.  Lupi  Spuma,  Lapis  niger  ex  quo  conflatur  candidum  plumbum  [=Tiii], 
Agric.,  Foss.,  255,  1546.  Yolfram,  Ferrum  arsenico  mineralisatum,  Spuma  Lupi  (fr.  tin  veins), 
WaU.^  Min.,  268,  1747.  Magnesia  [^Manganese]  parva  cum  portione  martis  et  jovis  mixta, 
"Wolfram  (fr.  Altenberg),  Cronst,  Min.,  107,  1758.  Wolfram =Tungstic  Acm,  Iron,  and  Mang.. 
(TElhuyar,  Chem.  Zergl.  Wolframs.,  1785.  Tungstate  of  Iron  and  Manganese.  Scheelin  ferru- 
gin^  R,  Tr.,  iv.  1801.    Wolframit  Breiih.,  Char.,  227,  1832. 


Descloi 
summit, 


Orthorhombic.  I A  7=101°  5',  Kose  (101°  45',  Kerndt ;  101°, 
zeaux) ;  I A  i-l=14:0°  32' ;  i-i  A  ■J-^=117°  20' ;  l-i  A  1-z,  over  the 
=  99°  12'  ;  i-i  A  ^'-2  =  157°  38'.  Crystals  often  monoclinic  in  habit,  half  of 
the  planes  \,  1,  J-^,  and  2-2,  being  absent  or  much  smaller  than  the  other 
half.  Cleavage :  i-l  perfect,  i-l  imperfect.  Twins  :  planes  of  composition 
i-i,  f-2,  and  rarely  -J-i  Also  irregular  lamellar;  coarse  divergent  columnar ; 
massive  granular,  the  particles  strongly  coherent. 

H.=5— 5*5.  G.=7'l— 7*65.  Lustre  submetallic.  Color  dark  grayish 
or  brownish-black.  Streak  dark  reddish-brown  to  black.  Opaque.  Some 
times  w^eak  magnetic. 
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Var. — The  most  important  varieties  depend  on  the  proportions  of  the  iron  and  mangane 
Those  rich  in  manganese  have  Gr.=:7*19— 7-54,  but  generally  below  7*25,  and  the  streak  is  most^ 
black.  Those  rich  in  iron  have  G.=7*2— 7*54,  and  a  dark  reddish-brown  streak,  and  they  aw 
sometimes  feebly  attractable  by  the  macrwct. 


495 


0 

¥1 

i 

i-^ 

1 

•2-2 
i-2 

1-? 

i-i 

i-l 

i-2 

Observed  Planes. 

Oomp.— (Fe,  Mn)  W;  mostly  either  2  Fo  W+3  Mn  W,  or  4  Fe  W-fMn  W;  but  also  ratioa 
2;  ],  3:  1,  5:  1,  and  1  :  4. 

Analyses:  1,  G.  J.  Popplein  (Mining  Mag.,  II.  i.  359);  2,  C.  S.  Rodman  (priv.  contrib.);  3,  Ber 
nouilli  (Pogg.,  cxL  603) ;  4,  5,  Schaflgotsch  (Pogg.,  hi.  475) ;  6,  Ebelmeu  (Ann.  Ch.  Phys.,  III.  viii 
505);  7,  Kussin  (Raram.  3d  Suppl,  127);  8,  Bernouilli  (1.  c);  9,  Weidinger  (ZS.  Pharm.,  1855, 
71);  10,  R.  Schneider  (J.  pr.  Ch.,  xlix.  322);  11-16,  Kerndt  (J.  pr.  Ch.,  xlii.  81);  17,  Bernouilli 
(I.e.);  18,  19,  SchafFgotsch  (I.e.);  20,  Kerndt  (1.  c.) ;  21-24,  BernouiUi  (1.  c.) ;  25,  R.  Petzold 
(Pogg.,  xciii.  474);  26,  Ebehnen  (1.  c);  27,  Rammelsberg  (2d  Suppl,  175):  28-30,  Kerndt  (1.  c); 
31-33,  R.  Schneider  (1.  c);  34,  F.  A.  Genth  (Am.  J.  Sci.,  II.  xxviiL  253) ;  35,  Berzelius  (Schw!  J., 
xvi.  476): 


/.  Ratio  of  Fe  W  io  Mn  W=l  :  4. 


1.  St.  Francis  R.,  Mo. 

2.  Madison  Co.,      " 

3.  Zinnwald 


G. 
6-67 


W 

(I)  75-40 
74-65 
76-20 


Fe 

5-69 
4-96 
5-60 


Mn 

19-38 
20-25 
17-94 


1-13=100-60  Popplein. 

=99-81  Rodman. 

=99-74  Bernouilli 


4.  Zinnwald 

5.  " 

6. 

7. 

8. 

9. 
10. 
11. 

12.  " 

13.  Monroe,  Ct. 

14.  " 

15.  Schlackenwald 
iC.  Altenberg 


17.  Traversella 


IL  Ratio  0/  Fe  W  fe  Mn  ■W'=2  :  3. 

7-191  75-33  9-55  15-12 =100  Schaffgotsch. 

7*191  75-66  9-49  14-85 =100  Schaffgotsch. 

(I)  75-99  9-62  13-96  0-48  =  10005  Ebelmen. 

75-92  9-38  14*04 =99-34  Kussin. 

75-15  9-72  13-99  <r.,  Cb  1-10  =  99-96  Bernouilli. 

75-62  8-73  12-17  2*27,  Ti  1-89,  H  0-31  =  100-99  W 

7601  9-81  13-90  1-19=100-91  R.  Schneider. 

76-34  9-61  14-21  =100-'3  Kerndt. 

-7-22  75-62  9-55  14*85  =100-0'.  Kerndt. 

-7-486         75-47  9-53  14-26  =99-26  Kerndt. 

-7-269         75-96  9*74  14*50 =100-00  Kerndt. 

-7-535         75-68  9-56  1430  =99-54  Kerndt. 

-7*189         75-44  9*64  14*90  =99*98  Kerndt 


7*223 

7-231- 

7-411- 

7*208- 

7*482- 

7*198- 


///.  Ratio  0/  Fe  W  fe  lin  W=2  :  1  nearly. 

75-99  16-29      3*45    4-03=99-76  remouillL 
IV.  Ratio  offe'Wto  Mn  W=3  :  1,  4  :  1,  or  6  :  1. 


18.  Ehrenfriedersdorf 

19.  Chanteloup 


7-437 


76-10  19*16      4*74   =100  Sc.iiffgotsch. 

76*00  18-33      5-67    =100  Sci  affgotsch. 
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20.  Ohanteloup 

f  21.  " 

22.  " 

23.  Zinnwald 

24.  *' 

^  25.  Stolberg 

'  26.  Limoges 

27.  Harzegerode 

28.  " 

29.  Monte  Yideo 

30.  Nertschiusk 

31.  Harz,  Glasebach 

32.  »      Pfaffenberg 

33.  *'       Meiseberg 
84.  Flowe  M.,  N.  C. 
35.  Cumberland 


G. 

7-48— 7-51 


7-143 
7-23 
7-5 
7-5 


7-613 


7-496 


w 

75-83 
75-68 
75-75 
75-98 
76-13 
76-57 
(f)  76-20 
75-56 
75-90 
76-02 
75-64 
76-04 
76-21 
76-25 
75-79 
74-67 


^e 
19-32 
18-77 
1808 
18-51 
18-49 
1898 
19-19 
20-17 
19-25 
19-21 
19-55 
19-61 
18-54 
20-27 
19-80 
17-59 


Mn 

4-84 
501 
5-75 
5-C2 
5-10 
4-90 
4-48 
3-54 
4-SO 
4-75 
4-81 
4-98 
5-23 
3-96 
5-35 
5-64 


=99-99  Kerndt. 

0-22  =  99-68  Bernouilli. 

,  (Jb  0-31=99  89  Beraouilli. 

,  Cb  0-52  =  100-03  BernouillJ 

=99-72  Bernouilli. 

0-70=100-95  Petzold. 

,  Mg  0-80=100-67  Ebelm. 

=99-27  Eammelsberg. 

=99-95  Kerndt. 

=99-98  Kerndt. 

=100-00  Kerndt. 

,  Mg  /r.  =  100-92  Sch. 

"  0-36  =  100-74  Sch. 

"  0-15  =  100-91  Sch. 

Sn  ^r.=  101-26  Genth. 

Si  2-10=100  Berzelius. 


0-32, 


Vauquelin  gives  for  the  composition  of  a  wolfram  from  the  Department  of  Haute  Ticnne,  W 
73-60,  Fe  14-46,  Mn  11-95  =  100  (Ann.  Ch.  Phys.,  xxx.  261);  and  Richardson  found  for  one  from 
Bohemia,  W  73-60,  Fe  11-20,  Mn  15-75  =  100-55  (Thom.  Min.,  i.  487).  The  former  analysis  cor- 
responds  nearly  to  the  ratio  5  :  4  for  the  two  tungstates  ;  and  the  latter  to  3  :  4  nearly. 

Hoppe-Seyler  (Ann.  Ch.  Pharra.,  cxl.  247)  found  indium  in  two  specimens  of  wolfram ;  oni 
contained  0-228  p.  c. 

The  metal  tungsten  was  first  recognized  in  this  mineral  by  the  brothers  J.  Joseph  and  F 
d'Elhuyar,  in  1785  (Ch.  Anal,  of  Wolfram,  etc.,  translated  from  the  Spanish  by  Ch.  CuUen,  London 
1755,  a  work  of  which  a  German  translation  by  Gren  was  published  at  Ilalle  in  1786).  Thev 
obtained  from  the  Zinnwald  mineral  Tungstic  acid  G5-0,  oxyd  of  manganese  22-0,  of  iron  13-5  = 
100-5. 

Pyr.,  etc. — B.B.  fuses  easily  (F,  =  2-5  — 3)  to  a  globule,  which  has  a  crystalline  surface  and  is 
magnetic.  With  salt  of  phosphorus  gives  a  clear  reddish-yellow  glass  while  hot,  which  is  palei 
on  cooling ;  ia  R.F.  becomes  dark  red  ;  on  charcoal  witli  tin,  if  not  too  saturated,  the  bead  assumes 
on  cooling  a  green  color,  which  continued  treatment  in  R.F.  changes  to  reddish-yellow.  With 
soda  and  nitre  on  platinum  foil  fuses  to  a  bluish-green  raanganate.  Decomposed  by  aqua  regia 
with  separation  of  tungstic  acid  as  a  yellow  powder,  which,  when  treated  B.B.,  reacts  as  under 
tungstite  (p.  186).  Wolfram  is  sufficiently  decomposed  by  concentrated  sulphuric  acid,  or  even 
muriatic  acid,  to  give  a  colorless  liolution,  which,  treated  with  meiallic  zinc,  becomes  intensely 
blue,  but  soon  bleaches  on  dilution. 

Obs. — Wolfram  is  often  associated  with  tin  ores  ;  also  in  quartz,  with  native  bismuth,  tungstate 
of  lime,  pyrite,  galenite,  blende,  etc.  It  occurs  at  Cornwall,  niucli  to  the  detriment  of  the  tin  ores. 
Found  in  fine  crystals  at  Schlackenwald,  Schneeberg,  Geyer,  Freiberg,  Altenberg,  Ehrenfriedersdorf, 
Zinnwald,  and  Nertschinsk,  and  other  places  mentioned  above ;  at  Chanteloup,  near  Limoges,  in 
France;  near  Redruth  and  elsewhere  in  Cornwall;  in  Cumberland  (the  ratio  2  :  8  at  Lochfells, 
that  of  4  :  1  at  Godolphin's  Ball) ;  on  the  Island  of  Rona,  one  of  the  Hebrides ;  in  the  auriferous 
sand  of  the  Wicklow  rivers,  Ireland,  with  tin.  Also  in  S.  America,  at  Oruro  in  Bolivia.  The 
crystals  of  Zinnwald  are  remarkable  as  hemitropes. 

In  the  U.  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quartz,  associated  with  native  bis- 
muth and  the  other  minerals  above  mentioned,  often  pseudomorphous  after  tungstate  of  lime  ;  in 
small  quantities  at  Trumbull,  Conn.,  at  the  topaz  vein ;  massive  and  in  crystals  on  Camdago  farm, 
near  Blue  Hill  Bay,  Me. ;  at  the  Flowe  mine,  Mecklenburg  Co.,  N.  C,  with  scheelite,  crystals 
with  planes  I,  i-i,  -^l,  l-l;  in  Missouri,  near  Mine  la  Motte,  and  in  St.  Francis  Co.,  Ik  m.  from 
6t.  Francis  River ;  in  a  gneiss  boulder  on  the  W.  shore  of  Chief  Island,  L.  Couchiching,  Canada 
West ;  at  Mammoth  minmg  district,  Nevada. 

This  species  is  shown  to  be  isomorphous  ^vith  columbite  by  G.  Rose  (Pogg.,  Ixiv.  171).  Des- 
cloizeaux  found  in  the  angles  of  wolfram  some  evidence  that  the  crystals  were  monochuic.  But 
G.  Rose  shows  from  the  twins  that  the  form  is  orthorhombic  and  not  oblique. 

Alt. — Wolfram  occurs  altered  to  scheelite  by  a  substitution  of  lime  for  iron. 


611.  HUBNERITE.    K  Riotte,  Reese  River  (CaL)  Reveille,  1865  ;  H.  Credner,  in  B.  XL  Ztg., 

xiiv.  370,  1865. 

Orthorhombic.     /A  1—105°.     Cleavage  :  i-i  very  perfect.     Comnioulj 
m  columnar  masses  or  foliated. 
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H.=4:*5.     G.=7'14,  Breith.     Lustre  adamantine  on  face  of  cleavage  , 
elsewhere  greasy.     Color  brownish-red  to  brownish-black.     Streak  yellow 
ish- brown.     Opaque.     Fracture  uneven. 

Comp. — Mn  W=Tungstic  acid  16'6,  protoxyd  of  manganese  23*4:=  100.    Analyses  :  1,  Eiottt 
t  Hiibner  (1.  c.) ;  2,  C.  S.  Rodman  (priv.  contrib.) : 


W 

Mn 

te 

1.  Nevada 

•76-4 

23-4 

=99-8  R.  &  H. 

2.        " 

[75-45] 

24-31 

0-24=100  Rodman. 

Pyr.,  etc. — B.B.  in  the  forceps  less  fusible  tlian  wolfram ;  with  the  fluxes  gives  manganese 
and  tungstic  acid  reactions.  Partially  soluble  in  muriatic  acid,  leaving  a  yellow  residue,  soluble 
in  ammonia. 

Obs. — From  the  Erie  and  Enterprise  veins,  in  Mammoth  dist,  Nevada,  in  a  vein  8— 4  feet  wide 
in  argillito,  with  scheelite,  fluor,  and  apatite. 

612.  FERBERITE.    Eerberit  K.  L.  T.  Liehe,  Jahrb.  Min.  1863,  641,  attributing  the  name  to 

Breithaupt. 

Massive,  granular,  with  some  imperfect  planes  of  crystallization.  Cleav- 
age :  i-l  very  distinct. 

H.=4— 4i.  G.=6-801,  Breith.;  7*109,  Ramm.  Lustre  imperfectly 
vitreous,  a  little  submetallic-adamantine.  Color  black.  Streak  brownish- 
black  to  blackish-brown.     Opaque. 

Comp. — Tungstate  of  iron  with  a  little  manganese ;  0.  ratio  for  !ft,  ^=1  :  2-14  to  1  :  2*23,  or 
nearly  1  :  2^  (instead  of  1 :  3,  as  in  wolfram);  giving  the  formula  ^fe^  W^,  with  Fe  :  Mn=8  : 1, 
Analyses :  1,  Liebe  (1.  c.) ;  2-4,  Rammelsberg  (J.  pr.  Ch.,  xcil  263) : 

W        Su       Fe       Mn      Mg      Ca 

1.  Spain, -FerJente    70-11     0-14     23-29     302     042     1-75,  ^1  1-17 =99 '90  liebe. 

2.  "  "  69-83         26-68  3-09  r=99-60  Ramm. 

3.  "  "  70-65         25-97     2'17      1-52  =  100  Ramm. 

4.  "  "  69-88     0-16     25-34    3-00     1-62  =  100  Ramm.  , 

Pyr.,  etc. — B.B.  on  charcoal  fuses  easily  to  a  magnetic  globule. 

Obs. — Occurs  in  the  Sierra  Almagrera  in  southern  Spain,  in  argillaceous  schist,  with  quartz. 

Named  after  R.  Ferber  of  Gera. 


613.  MEGABASITE.    Megabasit  Breith.,  B.  H.  Ztg.,  xi.  189,  1852.    Blumit  K  L.  T.  Liehe, 
Jahrb.  Min.  1863,  652,  attributing  name  to  Breithaupt. 

Orthorhombic,  with  the  angles  of  wolfram,  Blum.  Cleavage  :  i-z  dis- 
tinct ;  /in -traces.     Occurs  in  fine  needles. 

H.=3-5-4:.  G.=6-45,  fr.  Schlackenwald,  Eamm. ;  6-967,  ib.,  Breith. ; 
6*969,  fr.  Sadisdorf,  id.  ;  6*939,  fr.  Morococha,  id.  Lustre  vitreous,  a  little 
adamantine.  Color  brownish-red,  clove-brown  to  yellowish-brown,  with 
a  reddish-brown  to  hyacinth-red  translucency.  Streak  pale  yellowish- 
brown  to  ochre-yellow. 

Comp. — Tungstate  of  manganese  with  a  little  iron ;  0.  ratio  for  R,  W=l  :  2j,  as  in  ferberite; 
formula  RMV",  with  Fe  :  Mn=l  :  4. 

Rammelsberg  gives  the  0.  ratio  1:3;  but  his  anal.  3,  which  he  says  was  made  on  the  purest 
material,  sustains  1  :  2J. 

Analyses  :  1-3,  Rammelsberg  (3d  Supp\,  127,  Min.  Oh.,  309): 
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t>05 


1.  ScMackenwald 

2.  " 

3. 


[67-05]   6-72 


-A\      1f^,F 


71-71 

71-5 


7-19 
6-i 


^In        Ca        Si        Ai      r,  F    ign. 

19-73     3-02     1-08     l-Ol     0-61     0-78=100. 
21-10      =100. 

Pyr.,  etc. — Same  as  for  wolframite. 

Obs.— Occurs  at  Schlackenwald,  where  it  is  sometimes  altered,  as  shown  by  Blum   to  litho 
laarge ;  also  at  Sadisdorf ;  at  Morococha,  Peru. 

614.  SCHEEIilTE.  Tennspat,  Lapides  stanniferi  spathacei  "lik  en  huit  spat"  (fr.  Bohemia), 
Wall,  Min.,  303,  1747.  Not  Tungsten  von  Bastnaos  [  =  Cerite]  CronM.,  Ak.  H.  Stockh.,  1751, 
Min.,  183,  1758.  Stannum  spathosum  subdiaphanum  album  Linn.,  Syst.,  1768.  Tungsten  (  = 
TuNGSTic  Acm  and  Lime)  Scheek,  Ak.  H.  Stockh.,  1781.  Schwerstein  Wtrn.,  Borgm.  J., 
386,  1789;  Karst,  Tab.,  26.  1791.  Seheelerz  KarsL,  Tab.,  56,  1800,  74,  1808.  Tungstate  of 
Lime.  Scheelin  calcaire  H.,  Tr.,  iv.  1801.  Scheelspath  Breiih.,  Char.,  23,  1820.  Scheelit  Leonh., 
Handb.,  594,  1821. 

6>Al-^  =  123°    3';   ^  .=  1-5369. 
but  not  common ;    pvra- 
3-3,   1-2 ;  hemihedral  in 


Tetragonal ;  hemihedral. 
planes :  0 ;  vertical  /,  i-t^ 
mids,  -1-,  i,  1,  |-^,  i-^,  1-i, 
the  planes  3-3  and  1-2. 


Observed 


496 


0  A  1=114°  W 

0  A  3-3  =  101  38 
6>  A  1-2=120  21 

1  A  1,  pyr.,  =  100  4 
1  A  1,  bas.,=130  33 


l-^Al•^,  pyr.,=107°  18' 
1-^  A  l-^,  bas.,  =  113  54 

1  A  l-^=140  2 
1-2  A  1=156  59 
3-3  A  1  =  151  16 


Schlackenwald- 


-translucent.     Frac- 


Cleavage :  1  most  distinct,  1-i  interrupted,  0  traces. 
Twins  :  composition-face  7 ;  also  i-i.  Crystals  usually 
octahedral  in  form,  resembling  f.  496.  Also  reniform 
with  columnar  structure  ;  and  massive  granular. 

H.=4-5— 5.     G.  =  5*9— 6*076.     Lustre  vitreous,  in- 
clining to  adamantine.    Color  white,  yellowish- white, 
pale  yellow,  brownish,  greenish,  reddish ;  sometimes 
almost  orange-yellow.      Streak  white.      Transparent- 
ture  uneven.     Brittle. 

Comp.— Ca  W=Lime  19-4,  tungstic  acid  80-6=100. 

Analyses:  1,  Klaproth  (Beitr.,  iii.  44);  2,  Berzelius  (Afh.  i  Fys.,  iv.  305);  3,  4,  Brandea  i 
Bucholz  (Schweig.  J.,  xx.  285);  5,  Himmelbach  (ZS.  G.,  xv.  607);  6,  Beruouilli  (Pogg.,  cxi.  6o7); 
7,  Choubine  (Ann.  d.  M.  Russ.,  317,  1841);  8,  Rammelsberg  (Pogg.,  Ixxviii.  514);  9,  Bowen  (Am. 
J.  Sci.,  V.  118);  10,  F.  A.  Genth  (Am.  J.  Sci.,  XL  xxviii.  252);  11,  Domeyko  (Ann.  d.  M.,  IV.  ill 
15);  12,  Delesse  (Bull.  G.  Soc,  n.  x.  17): 

1-25,  Mn  0-75  —  97-45  Klaproth. 

=99-82  Berzelius. 

=99"(»G  Brandos  &  Bucholz. 

1-50,  Ca  and  ^^1  1  -1  =98-54  Brandos  &  B 

ir.,  3^1,  Mg  /;-.,  ign.  050  Himmelbach. 

=99-9.^  Bornouilli. 

,  Mg  0  65  =  97-94  Ch.     G.=6071. 

=:l()0-2()  Rammelsberg.    G.  =  60» 

1-03,  Un  0-31=99-29  Bowen. 

018,  gn  0-13,  Cu  0-08  =  99-22  Genth. 

,  Cu  3-30  =  97-85  Domoyko. 

=99-75  Delesse.    • 


W 

Ca 

Si 

1. 

Cornwall 

75-25 

18-70 

1-50 

2. 

"Westmannland,  Sweden 

80-42 

19-40 



3. 

Schlackenwald 

78-00 

1906 

2-00 

4. 

Zinnwald 

76-50 

16-60 

2-94 

5 

Riesengebirge 

80-10* 

19-30 

6. 

Tiaversella 

80-70 

19-25 



7. 

Katherinenburg 

78-41 

18-88 

8. 

Neudorf 

78-64 

21-56 

9. 

Monroe,  Ct. 

76-05 

19-36 

2-54 

10. 

Bangle  M.,  K  C. 

79-52 

19-31 



11. 

Llamuco,  Chili 

75-75 

18-05 

0-75 

12. 

Framont 

80-35 

19-40 

•  Tr»c«  of  silica. 
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The  brothers  Elhuyart  obtained  (see  for  ref.  under  "Wolfram)  W  68,  Ca  30,  ign.  2—1(0. 

Pyr.,  etc. — B.B.  in  the  forceps  fuses  at  5  to  a  serai-trausparent  glass.     Soluble  with  borax  ti  i 
a  transparent  glass,  which  afterward  becomes  opaque  and  crystalline.     "With  salt  of  phosphorus 
forms  a  glass,  colorless  in  outer  flame,  in  inner  green  when  hot,  and  fine  blue  cold ;  varieties  con* 
taining  iron  require  to  be  treated  on  charcoal  with  tin  before  the  blue  color  appears.    In  muriatio  ^ 
or  nitric  acid  decomposed,  leaving  a  yellow  powder  soluble  in  ammonia. 

Obs. — Tungstate  of  Hme  is  usually  associated  with  crystaUine  rocks,  and  is  commonly  found  in  i 
connection  with  tin  ore,  topaz,  fluorite,  apatite,  molybdenite,  or  wolfram,  in  quartz. 

Occurs  at  Schlackenwald  and  Zinnwald  in  Bohemia ;  in  the  Riesengebirge ;  in  fine  crystals  at 
Caldbeck  Fell,  near  Keswick,  with  apatite,  molybdenite,  and  wolfram.  Also  at  Schellgaden  in 
Salzberg;  Neudorf  in  the  Harz ;  Ehrenfriedersdorf  in  Saxony;  Posing  in  Hungary;  Traversella 
in  Piedmont,  in  fine  crystals,  sometimes  transparent ;  Dalecarlia  and  Bitsberg  in  Sweden ;  Fra- 
mont  in  the  Vosges,  with  pyrite  in  poHshed  crystals,  giving  Delesse  for  the  angles  of  octahedron 
1,  100°  5'  and  130°  31',  G.  =  6*05;  at  the  copper  mines  of  Llamuco,  near  Chuapa  in  Chili,  of  a 
reddish-gray  color,  mixed  with  green,  due  to  chrysocolla. 

In  the  United  States,  crystallized  and  massive  at  Lane's  Mine,  Monroe,  and  at  Huntington,  , 
Conn.,  with  wolfram,  pyrite,  rutile,  and  native  bismuth,  in  quartz;  at  Chesterfield,  Mass.,  in  i 
albite,  with  tourmahne;  in  the  Mammoth  mining  district,  Nevada;  at  Bangle  mine,  in  Cabanas  i 
Co.,  N.  C. ;  and  Flowe  mine,  Mecklenburg  Co.,  some  crystals  at  the  latter  locahty  having  a  nucleus  i 
of  wolfram. 

Tungstic  acid  was  discovered  in  this  species  by  the  Swedish  chemist  Scheele,  in  1181.  The  '. 
word  tungsten,  first  used  by  Cronstedt,  is  Swedish  for  heavy  stone. 

Alt. — Occurs  altered  to  wolfram,  a  tungstate  of  iron  and  manganese,  by  the  action  of  a  solution 
of  bicarbonate  of  iron  and  manganese,  or  perhaps  mainly  through  sulphate  of  iron  arising  from 
the  decomposition  of  pyrite.     Also  to  kaolinite  (at  Ehrenfriedersdorf). 

615.  CUPROSCHEELITE.    J.  D.  Whitney,  Proc.  Cal.  Acad.,  iii.  287,  1866-. 

Crystalline-granular.     Cleavage  distinct  in  one  direction. 
H.=4:*5— 5.     Lustre  highly  vitreous.     Color  pistachio-green,  passing  to 
olive-  and  leek-green.     Streak  light  greenish-gray. 

Comp.— 0.  ratio  for  fi,  "W=l  :  3;  Cu  W  +  2  Ca  W= Tungstic  acid  T8-43,  oxyd  of  copper  8-95, 

lime  12-62=100.    Analysis:  Whitney  (1.  c): 

W  79-69        Cu  e-lt        Fe  Q-Bl        Ca  10-95         S  l-40=99-12. 

Pyr.,  etc, — In  the  closed  tube  blackens,  and  gives  off  water.  B.B.  fuses  on  the  edges  to  a 
black  glass,  and  colors  the  flame  an  intense  green.  On  charcoal  blackens,  fuses  with  a  little 
intumescence,  forming  finally  a  slag  containing  minute  particles  of  metallic  copper.  "With  fluxes 
gives  tungstic  acid  and  copper  reactions.  Easily  soluble  in  muriatic  acid,  tungstic  acid  being 
separated. 

Obs. — Occurs  in  the  vicinity  of  La  Paz,  Lower  California,  in  a  red  metamorphic  rock,  associated  • 
with  black  tourmaline. 

Domeyko  has  analyzed  a  mineral  from  Chill  containing  3*3  p.  c.  of  oxyd  of  copper.  See  under  ^ 
ScHEELiTE,  anal  11.  1 


616.  STOIiZITE.  Scheel-Bleispath^mY/i.,  Char.,  14,  1820.  Tungstate  of  Lead.  Bleischeelai, 
"Wolframbleierz,  Scheelsaures  Blei,  Germ,  Scheehtine  Beud.,  Tr.,  ii.  662,  1832.  Stolzit  Eaid.y 
Handb.,  504,  1845. 

Tetragonal.      6>  A  1-^=122°  33';    <2=:l-567.      Usual  forms  octahedral. 
Observed  planes:  Z,  1,  J,  2,  \-i\  sometimes  hemihedral. 

0  A  ^.=132°  4'       1  A  1,  pyr.,=99°  M'       l-^  A  \-i,  pyr.,=106°  50' 
O  A  1  =  114  17       1  A  1,  bas.,=131  25        \-i  A  1-i,  bas.,=114  54 
0  A  2=102  42       2  A  2,  pyr.,=92  46  2  A  2,  bas.,=154  36 

Crystals  often  indistinctly  aggregated.      Cleavage:    0  imperfect;   1  still 
more  so.     • 

H.=2-75--3.     G.=7*87— 8*13     Lustre  resinous,  subadamantine.    CoIoj 
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green,  yellowisli-gray,  brown,  and  red.     Streak  nncolored.     Faintly  trans- 
lucent. 


Comp. — Ph  W-^Tungstic  acid  51,  oxyd  of  lead  49  =  100 
xxii.  254);  a,  Kerndt  (J.  pr.  Ch.,  xlii.  116): 

1.  Zinnwald  b\-l5  48-25 

2.  "  (I)  51-736         45-993 


Analyses:  1,  Lampadius  (Schw.  J., 


Ca        i'e,  Ma 


1-397 


0-471  Kerndt. 


100  Lampadius. 


Pyr.,  etc.— B.B.  decrepitates  and  fuses  at  2  to  a  crystalline,  lustrous,  metallic  pearl.  With 
floda  on  charcoal  yields  metallic  lead.  With  salt  of  phosphorus  gives  in  O.F.  a  colorless  glass, 
which  in  R.F.  becomes  blue  on  cooling.  Decomposed  by  nitric  acid,  leaving  a  yellow  residue  of 
tungstic  acid. 

Obs. — Stolzite  occurs  at  Zinnwald  in  Bohemia,  with  quartz  and  mica ;  at  Bleiberg  lU  Carinthia, 
with  molybdate  of  lead ;  in  Chili,  province  of  Coquimbo ;  at  Southampton,  Mass. 

This  species  was  first  made  known,  according  to  Breithaupt,  by  Dr.  Stolz,  of  Teplitz. 

617.  WULFENITE.  Plumbum  spatosum  flavo-nibrum,  ex  Annaberg  Austr.  v.  Bom^ 
Lithoph.,  i.  90,  1772.  Klarntherischer  Bleispath  v.  Jacquin,  Miscell.  Austr.,  il.  17S1,  Vienna; 
Wulfen,  Abhandl.  K.  Bleisp.,  Wien,  1785,  fol.  Plomb  jaune  de  Lisle,  iii.  387,  1783.  Gelbbleierz 
Wern.,  Bergm.  J.,  384,  1789.  Yellow  Lead-spar,  Molybdenated  Lead  Ore,  Kinuan,  ii.  212,  1796. 
Plomb  molybdate  H.,  iii.  353,  1801.  Molybdate  of  Lead.  Molybdanbleispath,  Bleimolybdat, 
Germ.     Melinose  Beud.,  ii.  664,  1832.     Wulfenit  Raid.,  Ilaudb.,  504,  1841. 

Tetragonal.  Sometimes  liemihedral.  6^Al-^=122°  26';  a=l'5T4. 
Observed  planes :  O ;  square  prismatic,  /,  i-i ;  octagonal  prismatic,  ^-3, 
i-J,  ^'-4,  i-^\  octahedral,  y^^,  f,  i,  1,  f ;  -g-  -^',  J-^',  f-^',  1-^*,  f-^*.  In  modified 
square  tables  and  octahedrons. 


O  A  1=114°  12' 


1  Al,  bas.,=:131°  35' 


1  A  1,  pyr.,=:99  40    1-*  A  1-i,  pyr.,=106  44 


^-i  A  f^,  bas.,=92°  43' 


l-i  A  i- 
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498 


^,  bas.,=7C  23 


499 


Phenixville. 


500 


Cleavage :  1  very  smooth ;   0  and  |  much  less  distinct.     Also  granularlj 
massive,  coarse  or  fine,  firmly  cohesive.    Often  hemi- 
hedral  in  the  octagonal  prisms,  producing  thus  tables 
like  f.  500,  and  octahedral  forms  having  the  pris- 
matic planes  similarly  oblique. 

H.=:2-75— 3.  G.=:6-03— 7-01.  Lustre  resinous  or 
adamantine.  Color  wax-yellow,  passing  into  orange- 
yellow  ;  also  s'skin-  and  "^olive-green,  yellowish-gray, 
grayish-white,  brown;   also  orange   to   bright   —^ 


red. 


Przibram. 


1. 

Carinthia 

40-5 

2. 

u 

40-29 

8. 

(( 

39-30 

4. 

(( 

39-19 

5. 

Zacatecas 

37-65 

6. 

Phenixville,  yellow 

88-68 

1. 

"         red 

37-47 
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Streak  white.     Sub  transparent — sub  translucent.     Fracture  subconclioidal 
Brittle. 

Var. — 1.  Ordinary.  Color  yellow.  2.  Vanadiferous,  Color  orange  to  bright  red,  a  var'etj 
occurring  at  Phenixville,  Pa. 

Dauber  found  for  the  angle  1  A  1,  in  crystals  from  Bleiberg,  131°  42' ;  fr.  Berggieshiibel,  131°  47'; 
iV.  PhcuixviUe,  131°  50';  fr.  Zinnwald,  131°  57';  and  v.  Zepharovich.  for  crystals  fr.  Przibram. 
131°  43'  38".  The  last  corresponds  to  114°  8'  for  0  A  1.  Descloizeaux  found  for  0  A  1  on  Anti 
oquia  crystals=114°  20',  and  1  A  1=^131°  40'. 

Comp.— l*bMo=Molybdic  acid  38-5,  oxyd  of  lead  61-5  =  100.  Analyses:  1,  Gobel  (Schw.  J.^ 
xxxvii.  71);  2,  Melling  (Rammelsberg  1st  Suppl.,  59);  3,  4,  Parry  and  J.  Brown  (Proc.  Phil.  Soc 
Glasgow,  April,  1847);  5,  C.  Bergemann  (Pogg.,  Ixxx.  400);  6,  7,  J.  L.  Smith  (Am.  J.  Sci.,  II  xx 
245): 

Slo  Ph 

59-0=99-5  G5bel. 

61-90=  102-19  Melling. 

60-35  =  99-65  Parry. 

60-23=99-42  Brown. 

62-35  =  100  Bergemann. 

60-48  =  99-16  Smith.     G.=6-95. 

60-30,  V  1-28=99-05  Smith. 

A  molybdate  of  lead  from  Pamplona,  S.  A.,  afforded  Boussingault  (Ann.  Ch.  Phys.,  xlv.  325) 
Ph  73-8,  Mo  10-0,  C  2-9,  HCl  1-3,  iPJ-8,  Cr  1*2,  ffe  1-7,  ^1  2-2,  quartz  3-7  =  98-1.  He  considers 
it  a  basic  salt,  with  the  formula  l*b^Mo.  Klaproth,  who  made  the  first  complete  analysis,  obtained 
Mo  34-25,  tb  64-02  (Beitr.,  ii.  275).  A  crystallized  wulfenite  from  Chili  gaveDomeyko  (Ann.  d. 
M.,  lY.  iii.  15)  Mo  46-12,  tb  47-00,  Ca  0-88;  corresponding  to  2l»bMo  +  CaMo.  The  red  color 
of  the  Phenixville  mineral  was  shown  to  be  due  to  vanadic  acid  by  Smith.  The  massive  wulfenite 
of  Garmiseh  is  a  mixture  of  the  mineral  with  quartz,  carbonate  of  lead,  etc.  (Wittstein  in  Viertel- 
jahrsschr.  pr.  Pharm.,  vii.  70). 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  below  2 ;  with  borax  in  O.F.  gives  a  colorless  glass,  in 
R.F.  it  becomes  opaque  black  or  dirty  green  with  black  fiocks.  With  sail  of  phosphorus  in  O.F. 
gives  a  yellowish-green  glass,  which  in  R.F.  becomes  dark  green.  With  soda  on  charcoal  yields 
metaUic  lead.  Decomposed  on  evaporation  with  muriatic  acid,  with  the  formation  of  chlorid  of 
lead  and  molybdic  acid  ;  on  moistening  the  residue  with  water  and  adding  metallic  zinc,  it  gives 
an  intense  blue  color,  which  does  not  fade  on  dilution  of  the  liquid. 

Obs. — This  species  occurs  in  veins  with  other  ores  of  lead.  Found  first  at  Bleiberg,  Schwar- 
zenbach,  and  Windisch-Kappel,  in  Carinthia;  also  at  Ruskitza  in  Austria;  at  Retzbanya  and 
Szaska  in  Hungary;  at  Przibram;  at  Moldawa  in  the  Bannat,  where  its  crystals  are  red,  and 
have  considerable  resemblance  to  chromate  of  lead ;  in  the  Kirghis  Steppes  in  Russia ;  at  Anna- 
berg,  Schneeberg,  and  Johanngeorgenstadt  in  Saxony;  at  Badenweiler  in  Baden;  sparingly  at 
Chalanches,  Dept.  of  Isere,  in  France ;  in  the  gold  sands  of  Rio  Chico  in  Antioquia,  Columbia, 
S.  A. ;  in  Lackentyre,  Kirkcudbrightshire,  Scotland. 

It  is  found  in  small  quantities  at  the  Southampton  lead  mine,  Mass. ;  in  fine  yellow  and  reddish 
orange  to  red  crystals  (fig.  499,  and  also  in  thin  tables)  at  Wheatley's  mine,  near  Phenixville,  Pa. ; 
at  the  Comstock  lode  in  Nevada ;  at  Empire  mine,  Inyo  Co.,  Cal. ;  in  the  Weaver  dist.,  Arizona. 

For  recent  papers  on  cryst.  see  Dauber,  Pogg.,  cvii.  267;  Descl.,  Ann.  Ch.  Phys.,  III.  li.  448; 
V.  Zepharovich,  Ber.  Ak.  Wien,  liv.  278,  1866;  J.  L.  Smith,  Am.  J.  Sci.,  II.  xx.  245. 

618.  PATERAITE.    Paterait  Haid.,  C.  v.  Hauer,  Jahrb.  G.  Reichs.,  vii.  196,  1856,  xiv.  303, 

Amorphous.     Color  black. 

Composition  Co  Mo.    Analysis  by  Laube  (1.  c,  xiv.  303) : 

So  30-0    Bi  2-0    Pe  166     Co  27-0    H  8'6     S  12-0,  insoL  3-8-100. 

The  first  examination  of  this  mineral  was  by  Patera,  and  was  only  qualitative.  He  found 
molybdic  acid,  silica,  bismuth,  iron,  cobalt,  and  sulphur.  Jokely  states  (Jahrb.  G.  Reichs.,  viii.  35) 
that  it  consists  principally  of  vanadic  and  molybdic  acids  and  cobalt.  Laube's  analysis  confirms 
Patera's  result.  The  mineral  is  so  intimately  mixed  with  pyrite  and  bismuthinite  that,  even  with 
the  greatest  care,  it  could  not  be  completely  separated.  Subtracting  the  bismuth,  iron,  and  sul- 
phur in  the  above  analysis,  molybdate  of  cobalt  remains,  which,  according  to  Laube,  is  the  true 
mineral 
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B.B.  in  the  dosed  tube  gives  water,  a  sublimate  of  molybdic  acid,  and  vaporg  of  sulphuroug 
add.  On  charcoal  melts  easily  to  a  black  bead,  giving  a  white  coating.  ,  With  borax,  bead  green 
when  hot  (iron),  blue  when  cold  (cobalt).     Easily  soluble  in  acids. 

Discovered  by  Vogl,  in  the  Elias  mine,  Joachirasthal,  with  uranium  ores. 

Named  from  A.  Patera,  who  first  examined  it. 


619.  DECHENITE.  C.  Bergemann,  Pogg.,  Ixxx.  393,  1850.  Arseoxen  v.  Kob.,  J.  pr.  Ch.,  L 
496,  1850.  Eusynchit  Fischer  &  Nessler^  Ber.  Ges.  Freiburg,  1854,  Jahrb.  Min.  1855,  570. 
?  Rhombischer  Vanadit  Zippe,  Ber.  Ak.  Wien,  xliv.  1861  (see  under  Descloizite). 

Massive,  botrjoidal,  nodular,  stalactitic  ;  sometimes  traces  of  a  columnar 
structure. 

H.=3— 4.  G.  =  5-6— 5*81.  Lustre  of  fresh  fracture  greasy.  Color  fine 
deep  red  to  yellowish-red  and  brownish-red ;  also  leather-yellow.  Streak 
orange-yellow  to  ochre-  and  pale  yellow. 

Var. — The  original  dechenite  was  from  Dahn,  near  Nieder  Schlettenbach,  in  the  Lauter  Valley, 
Rhenish  Bavaria,  and  was  dull  red  to  yellowish-red  in  color,  botryoidal  in  surface,  with  G.r=5-81. 
ArcEoxene  is  from  the  same  locality,  and  is  like  dechenite  in  all  its  cliaracters,  except,  accord- 
ing to  Bergemanu,  a  duller  reddish-brown  color,  which,  however,  is  not  distmctive. 

The  Eixsynchite  is  from  Freiburg  in  Brisgau,  yellowish-red  to  leather-yellow  in  color,  with  G.= 
5*596,  Ramm.,  and  H.  =  3'5  ;  it  occurs  in  nodular  and  stalactitic  forms. 

Comp. — l»b  V,  or  vanadate  of  lead,  according  to  the  older  analyses ;  but  probably  in  all  cases 
vanadate  of  lead  and  zinc,  with  the  formula  (J*b,  2n)  V. 

Analyses:  1-3,  G.  Bergemann  (1.  c.) ;  4,  id.  (Jahrb.  Min.  1857,  397);  5,  v.  Kobell(Lc.);  6, 
Fischer  &  Nessler  (1.  c.) ;  7,  8,  C.  Czudnowicz  (Pogg.,  cxx.  17) ;  9,  Ramm.  (J.  pr.  Ch.,  xci.  413) : 


V 

Ph 

1. 

Dahn,  Dechenite^  red 

47-16 

52-92 

2. 

((            If          (( 

46-10 

53-72 

3. 

ywh. 

49-27 

50-57 

4. 

"      Arceoojene 

16-81 

52-55 

6. 

u              « 

48-7 

6. 

Freiburg,  Eusynchite 

22-69 

55-70 

7. 

n                    u 

"23-55' 

56-47 

8. 

((                     <( 

'19-17' 

53-91 

9. 

U                               (( 

'24-22 

67-66 

Zn 


■=100-08  Bergemann. 
: 99-82  Bergemann. 


=99  84  Bergemann. 

18-11,  Is  10-52,   Al,3?e  1-34,  ^  tr.  =  99Z3  Berg. 
16-32  KobeU. 

,  Si  0-94,  V  20-49=99-82  F.  &  N. 

16-78,  gi  3-20,  ^  ir.  =  100  Czudn. 
21-41,  Si  5-51,  ^  tr.=  \00  Czudn. 
15-80,  Cu  0-68,  ^  1-14,  Is  050=  100  Ramm. 

The  fact  that  both  dechenite  and  eusynchite  contain  a  considerable  amount  of  oxyd  of  zinc  was 
shown  by  G.  J.  Brush  in  1857  (Am.  J.  Sci.,  II.  xxiv.  116),  and  the  identity  of  eusynchite  and 
araeoxene  with  dechenite  suggested.  Fischer  &  Nessler's  method  of  determining  the  vanadic  acid 
was  incorrect  (Czudnowicz). 

Pyr.,  etc. — B.B.  fuses  easily  without  decrepitation  to  a  yellow  glass.  On  charcoal  in  R.F. 
gives  lead  globules  and  a  white  coating,  which,  treated  with  cobalt  solution,  becomes  green  (zinc). 
"With  salt  of  phosphorus  and  borax  gives  an  emerald-green  bead  in  R.F.,  becoming  yellowish-greeu 
to  yellow  in  O.F.  Decomposed  by  hot  muriatic  acid,  yielding  an  emerald-green  solution.  This 
treated  with  alcohol,  boiled  and  decanted  from  the  separated  chlorid  of  lead,  yields,  atlor  evapora- 
tion, a  solution  which,  diluted  with  water,  has  an  azure-blue  color  (v.  KobeU). 

Obs. — Occurs  with  other  ores  of  lead. 

Discovered  at  Dahn  by  Dr.  Krantz. 

Named  after  rhe  Grerman  geologist,  von  Dechen. 


620.  DESCLOIZITE.   A.  Bamour,  Ann.  Ch.  Phys.,  III.  xli.72,78, 1854.  Rhombischer  Vanadit 
Zippe,  Ber.  Ak.  Wien,  xliv.  L  197,  1861,  Tschermak,  ib.,  ii.  157. 

Orthorhombic.      7  A  7=100°  28';  Oa  l-i=143°  W  ;  a  :  b  :  c=0'7'^7  : 
1  :  1  2052.     Angles,  Descloizeaux : 
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i-J  A  {-'§=122°  6'  1-5  A  1-2,  ov.  base,=:91°42' 

14  A  1-i,  top,=116  25     1-2  A  1-^=147  35 
1-2  A  1-2,  adj.,  =  127  10       0  A  l-^=:148  12^ 
1-2  A  1-2,  ov.  1-^,  =  115  10 


Cleavage  none.    Plane  1-5  brightest,  l-z^  undulated  , 

i-§  vertically  striated. 

H.=:3-5.      G.=5-839.      Lustre   bright.      Color  ^ 

black  to  olive-brown  ;  smallest  crystals  olive-green, , 

with  a  chatoyant  bronze  lustre ;  by  transmitted  i 
light  along  the  edges  light  brown  inclining  to  red  ;  on  a  surface  of  fracture, , 
colors  zoned  with  straw-yellow,  reddish-brown,  and  black  ;  nearly  clear  at ; 
middle  and  darkest  at  extremities  of  crystals. 

Oomp.— tb'^  V= Vanadic  acid  29-3,  oxyd  of  lead  70-7=100.    Analyses:  Damour  (1.  c)  : 

V  I»b       Zn      Cu      Fe       Mn      fi        CI      Mn     Sand 

(1)22-46     54-70     2-04     0-90     1-50     532     2-20     0-32     6-00     3-44=98-88. 

The  oxyds  of  manganese,  iron,  copper,  and  zinc  are  regarded  as  impurities. 

Pyr.,  etc. — In  the  closed  tube  gives  water.  B.B.  on  charcoal  fuses,  and  is  partially  reduced 
to  a  globule  of  metallic  lead  enveloped  in  a  black  scoria.  With  borax  in  R.F.  a  green  glass,  and 
with  nitre  in  O.F.  a  violet  color  due  to  manganese.  With  salt  of  phosphorus  in  R.F.  a  glass  of 
a  chrome-green  color,  which  is  orange-yellow  in  the  O.F.     Dissolves  in  cold  dilute  nitric  acid. 

Obs. — Occurs  in  small  crystals,  1  to  2  mm.  thick,  clustered  on  a  siliceous  and  ferruginous  gangue 
from  South  America,  and  associated  with  acicular  green  pyromorphite. 

Zippe's  vanadite  (1.  c.)  is  referred  to  descloizite  by  A.  Schrauf  (Pogg.,  cxvi.  355,  1862).  The 
mineral  occurs  at  Kappel  in  Carinthia,  in  small  clove-brown  rhombic  octahedrons,  with  G.=:5-83. 
Tschermak  obtained  in  his  analysis  (Ber.  Ak.  Wien,  xliv.  ii.  158)  V45-7,  Ph  54-3  =  100  (with  no 
zinc,  although  looked  for),  and  referred  the  species  to  dechenite.  Grrailich  &  Weiss  (Pogg.,  1.  c.) 
make  the  form  orthorhombic,  and  the  angles  1-2  A  1-2=12.5°  28'  — 125°  56',  113°  15'  — 113°  35', 
and  90°  8'  — 91°  HO'.  But  A.  Schrauf  finds  for  the  same  angles  126°  — 128°,  114^°  — 115^°,  91°  — 
92°,  agreeing  closely  with  the  above  of  descloizite.  Schrauf  suggests  that  both  descloizite  and 
vanadite  are  dechenite ;  and  Tschermak  (Pogg  ,  cxvii.  349)  that  vanadite  and  dechenite  are  one 
species,  and  descloizite  an  altered  vanadite. 

Named  after  the  French  mineralogist  Descloizeaux. 

620 A.  Vanadate  of  Lead,  from  Phenixville,  Pa.  A  thin  crystalline  crust  of  a  dark  purple, 
almost  black  color,  but  dark  hyacinth-red  by  transmitted  light,  and  of  a  dark  yellow  streak, 
occurs  covering  quartz,  ferruginous  clay,  and  wulfenite,  at  Phenixville.  With  a  magnifying  glass 
it  appears  to  consist  of  minute  lenticular  crystals.  It  could  not  be  wholly  separated  from  the 
associated  wulfenite  and  other  impurities  for  analysis,  and  the  result  obtained  is  therefore  not 
wholly  satisfactory.  J.  L.  Smith  found  (Am.  J.  Sci.,  II.  xx.  247,  1855):  V  11-70,  Mo  20-14,  Ph 
55-01,  Mn,  ^1  5-90,  C3u  1-13,  sand  2*21,  aq  2-94=99-03.  Subtracting  the  lead  required  by  the  molyb- 
dic  acid  to  make  wulfenite,  it  leaves  22-82  p.  c.  for  the  11*70  of  vanadic  acid ;  which  is  nearer  the 
composition  of  descloizite  than  that  of  dechenite. 


621.  VANADINITE.    Plomb  brun,  Braunbleierz  of  Zimapan,  early  authors.     Chromate  de 
Plomb  brun  (from  Descotil's  ansd.)  Brongn.,  Min.,  ii.  204,  1807.     Vanadinbleierz  G.Rose,  Pogg., 
xxix.  455,  1833.     Vanadinit  v.  Koh.,  G-rundz.,  283,  1838.     YanadMe  of  Lead.     Yanadinspath,  • 
Yanadinbleispath,  Yanadinsaures  Blei,  Germ.    Plomo  pardo  Domeyko. 

Hexagonal.  In  simple  hexagonal  prisms,  and  prisms  terminating  in 
planes  of  the  pyramids  1,  f,  1-2,  and  2-2  ;  1  A  1,  over  terminal  edge,  142° 
58',  6^  Al=14:0°  34:\lA  1  =  130°.  Usually  inimplanted  globules  or  incrus- 
tations. 

H.r=:2-75-3.  G.  =  6-6623-7-23;  6*886, Carinthia, Kamm. ;  6-863,Bere- 
sof,  Struve.     Lustre  of  surface  of  fracture  resinous.     Color  light  brownish- 
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yello\^,  straw-yellow,  reddish-brown.  Streak  white  or  yellowish.  Sub 
translucent — opaque.     Fracture  uneven,  or  flat  conchoidal     Brittle. 

Comp — l»b''  V  +  ^  Pb  Cl=yanadate  of  lead  903,  chlorid  of  lead  9-7  =  100.  Analyses  •  1,  Ben 
zelius  (Schw.  J.,  Ixiii.  119);  2,  R.  D.  Thomson  (Thorns.  Min.,  i.  574);  3,  Dainoiir  (Ann.  d.  M.,  III. 
xL  161);  4,  Rammelsberg  (Miu.  Ch.,  316);  5,  6,  Struve  (Verh.  Min.  Ges.  St.  Petersb.,  1857) : 

V        Ph       Pb        CI       1^ 

1.  Zimapan  74-00  25-33         ,  ^Pe'Tl' 0  67  =  100  Berz. 

2.  Scotland  23-44     66-33     7-06     2-45 ,  3Pc  and  gi  016=99-43  Thomson. 

3.  ?  15-86     63-73     6-62     226     ,  2u6-;^5.  Ou  2-96,l'l  3-80  =  101-60  D. 

4.  Carinthia  17-41     6968     652     2*23      0-95=96-79  Raram. 

5.  Beresof  16-98     71-73     7-18     2*46      3  08=101-43  Struve. 

6.  "  14-54     71-14     7-18     2-46      2-79  =  98-11  Struve. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  a  faint  while  sublimate.  B.B.  fusea 
easily,  and  on  charcoal  to  a  black  lustrous  mass,  which  in  R.P.  yields  metallic  lead  and  a  coating 
of  chlorid  of  lead;  after  completely  oxydizing  the  lead  in  O.F.'the  black  residue  gives  with  salt 
of  phosphorus  an  emerald-green  bead  in  R.F.,  which  becomes  light  yellow  in  O.F.  Gives  the 
chlorine  reaction  with  the  copper  test.  Fused  with  3  parts  of  bisulphate  of  potash  forms  a  clear 
yellow  mass,  which  on  cooling  reddens,  becoming  finally  of  a  pomegranate-yellow  color.  Decom- 
posed by  muriatic  acid. 

If  nitric  acid  be  dropped  on  the  crystals  they  become  first  deep  red  from  the  separation  of 
yanadic  acid,  and  then  yellow  upon  its  solution. 

Obs. — This  mineral  was  first  discovered  at  Zimapan  in  Mexico,  by  Del  Rio.  It  has  since  been 
obtained  among  some  of  the  old  workings  at  Waulockhead  in  Dumfriesshire,  where  it  occurs  in 
small  globular  masses,  sprinkled  over  calamine,  or  forming  thin  coatings  on  the  surface  of  that 
mineral,  and  also  in  hexagonal  crystals,  the  largest  not  more  than  ^  iu.  across ;  also  at  Beresof  in 
the  Ural,  with  pyromorphite ;  and  near  Windisch  Kappel  in  Carinthia,  in  crystals,  the  angles 
as  above  given.  This  mineral  has  never  been  found  at  Wicklow,  Ireland,  although  so  reported  by 
Thomson  (Greg  and  Lettsom). 

.  Schabus  gives  for  the  forms  from  Windisch  Kappel  JJ  1 ;  ij  1,  |;  /,  1,  2-2 ;  0,  I,  I,  ^;  0, 1,  I, 
1-2.  The  basal  angle  of  pyramid  1  in  different  crystals  was  78"  46'— 78°  54'.  The  angles  are 
very  near  those  of  mimetice  and  pyromorphite,  the  basal  angle  in  the  former  being  79°  24'  — 80' 
43' ;  and  in  pyromorphite  of  Bleistadt,  80""  40'  (Pogg.,  c.  297). 

Kokscharof  regards  the  crystals  from  Beresof  as  pseudoraorphs  after  pyromorphite;  and 
Struve  observes  that  the  crystals  contain  at  centre  a  portion  of  unaltered  pyromorphite  (Miru 
Russl,  iii.  44).  Del  Rio  discovered  this  species  at  Zimapan,  and  obtained  from  it,  in  18Ul,  80-72 
of  oxyd  of  lead,  and  14-8  of  a  new  metallic  acid,  the  basis  of  which  he  called  Krythronium.  This 
result  was  set  aside  by  himself  in  the  Ann.  des  Sci.  Nat.  de  Madrid,  Feb.  1804  (Ann.  d.  M.,  iv. 
1819),  and  also  by  Descotils  in  the  Ann.  Ch.,  hii.  isOo,  both  of  whom  made  the  acid  the  chromic, 
and  the  mineral  a  brown  chromate  of  lead.  The  metal  vanadium  was  not  discovered  by  Sefstrom 
until  1830,  and  then  in  iron  made  of  ore  from  Taberg.  Sweden;  and  in  the  same  year  Wobler 
showed  that  Del  Rio's  lead  ore  was  a  vanadate. 

622.  VOLBORTHITE.     Hess,  Bull.  Ac.  St.  Pet.,  iv.  1838,  and  J.  pr.  Ch.,  xiv.  52.     Knauffite. 

Vanadate  of  Copper.     Vanadinsaures  Kupfer. 

Hexagonal.  In  small  six-sided  tables,  often  aggregated  in  globular  forms. 
Cleavage :  in  one  direction  very  perfect. 

H.=3— 3-5.  G.=3-55,  Credner.  Lustre  pearly  to  vitreous.  Color 
olive-green,  citron-yellow.  Streak  clear  yellowish-green,  nearly  yellow. 
Thin  splinters  translucent 

Oomp. — According  to  Hess  ()  c.)  a  hydrous  vanadate  of  copper. 

Pyr.,  etc.— B.B.  on  charcoal  fuses  easily  to  a  black  bead,  which  in  the  inner  flame  becomea 
blackish-gray.  With  soda  or  charcoal  yields  copper ;  with  borax  and  salt  of  phosphorus  reac- 
tions for  copper.  Fused  with  soda  in  the  platinum  spoon,  the  mass  yields  on  treatment  with 
water  a  solution  which,  acidulated  with  muriatic  acid  and  boiled,  gives  an  emerald-green  solu- 
tion, and  this  diluted  with  water  becomes  blue ;  v.  Kobell. 

Obs.— From  Syssersk  and  Nischne  Tagilsk  in  the  Urals,  wliere  it  was  found  by  Dr.  A.  Volborth  , 
and  from  several  mines  of  the  Permian^'formation  in  the  government  of  Perm,  especially  ut  the 
Alexandroff  mine  in  the  Motowilich  District. 
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622A.  Yanadate  op  Lime  and  Copper  (K^alk-Yolborthit).  Near  volborthite,  but  containing 
lime,  and  found  at  Friederichsrode  in  Thuringia.  There  are  two  varieties,  according  to  Crednei 
(Pogg.,  Lxxiv.  546,  1848);  (1)  a  green,  in  thin  tables,  cleaving  easily  in  one  direction,  greenish- 
yellow  in  streak,  pearly  in  lustre,  with  G-.=:3-495;  (2)  a  gray,  fine  crystalline  granular,  brown* 
jsh-yellow  in  streak,  with  H.=3-5,  and  G.  =  3-860. 

Analyses  by  Credner  (1.  c): 

fl 

4-62,  gangue  0-10=98-63, 
4-62,       "        0-77  =  100. 
5-05,       "       0-76=101-1? 

The  results  correspond  most  nearly  with  the  formula  (Ou,  Oa)*  V+aq.  The  ratio  of  Cu  to  Ca 
in  No.  1  is  about  5:2;  and  in  2  and  3,  3  :  2. 

623.  Chileite  Kenng.,  Mohs'sche  Min.,  28,  1853  (Vanadate  of  Lead  &  Copper  Domeykc,  Anru 
d.  M.,  lY.  xix.  150,  1848  ;  Yanadinkupferbleierz).  This  ore  has  a  dark  brown  or  brownish-bljick 
color,  and  has  been  observed  only  in  an  earthy  state,  looking  much  like  a  ferruginous  clay  cr  i 
earth.  'It  occurs  in  cavities  in  an  arseno-phosphate  of  lead  along  with  amorphous  carbonates  of 
lead  and  copper.  B.B.  fuses  easily,  and  affords  a  black  pearl,  a  little  blebby ;  gives  a  clear  greo" 
pearl  with  salt  of  phosphorus  or  borax,  and  a  globule  of  lead  containing  copper  on  charcoal.  In  \ 
nitric  acid   easily  soluble. 

COMP. — i*b^  Y  +  Cu^  Y.    Analyses  by  Domeyko  (1.  c.) : 


t 

Ou 

Ca 

Mg 

Mn 

1. 

2. 
3. 

Green 

Light-green 

Gray 

(1)  36-58 
[36-91] 
3902 

44-15 
S8-90 
38-27 

12-28 
17-40 
16-65 

0-50 
0-87 
0-92 

0-40 
0-53 
0-52 

Y 

Is 

^ 

Cu 

Ph 

PbCl    Ca    S'e,^!    gi 

■& 

1. 
2. 

13-5 
13-33 

4-6 
4-68 

0-6 
0-68 

14-6 
16-97 

54-9 
51-97 

0-3       0-5       3-5       1-0 

0-37     0-58     3-42     1*33 

2-70,  clay  1-0  =  97-2 
2-70,     "     1-52  =  97- 

Considering  the  arsenic  and  phosphoric  acids  as  combined  with  lead,  constituting  the  arseno 
phosphate  with  which  the  mineral  is  associated,  the  analysis  affords  very  closely  the  abovi 
formula. 

This  ore  occurs  at  the  silver  mine  called  Mina  Grande,  or  Mina  de  la  Marqueza,  in  Chili,  til 
recently  worked  for  copper  and  silver. 

62  3 A.  Vanadate  from  the  Lake  Superior  Copper  Region.  An  ore  similar  in  color  and  clayey  • 
appearance  to  Domeyko's  mineral,  has  been  announced  by  J.  E.  Teschemacher  among  specimens  i 
from  the  Clifif  Mine,  in  the  Lake  Superior  Copper  Region.  The  presence  of  vanadium  was  ascer 
tained  by  both  blowpipe  and  acid  tests.  The  color  is  a  dark  chocolate,  and  also  a  bright  yellow. ,. 
The  exact  state  of  composition  of  the  vanadic  acid  is  doubtful.  There  is  no  oxyd  of  lead  in  the  • 
ore,  and  the  brown  variety  is  mixed  with  an  earthy  oxyd  of  iron ;  when  carefully  separated  from  | 
the  gangue  it  was  found  to  contain  no  copper.    This  Min.,  531,  1850. 


6.  SULPHATES,  CHEOMATES,  TELLUEATES. 

In  crystalline  form,  specific  gravity,  and  color,  the  Sulphates  vary  almost 
indefinitely.  The  hardness  is  not  above  4.  The  Chromates  have  bright, 
deep  red,  and  green  to  brown  colors,  with  the  hardness  2"5  — 3*5.  No 
native  hydrous  chromates  are  linown. 

The  compounds  of  sulphates  and  carbonates,  or  sulphato-carbonates, 
have  the  crystallization  of  the  sulphates,  the  carbonic  acid  being  wholly 
subordinated,  as  regards  the  form  produced,  to  the  sulphuric,  the  more 
powerful  acid.  Thus  leadhillite  is  homoeomorphous  with  anglesite,  celes- 
tine,  etc.,  susannite  with  dreelite,  and  lanarkite  with  glauberite ;  and  these 
species  are  accordingly  here  included. 

Oeneral  Pyrognosiic  Characters  of  the  Sulphates.  The  sulphates  of  the  alkalies,  the  alkaline  earths, 
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and  oxyd  of  lead,  are  not  decomposed  bj  heating  in  the  matrass  or  closed  tube ;  other  sulphates, 
Buch  as  those  of  protoxyd  of  iron,  manganese,  etc.,  are  partially  decomposed  with  the  evolution 
of  sulphurous  aud  sulphuric  acids.  On  charcoal  the  sulphates  of  the  alkalies  and  alkaline  earths 
are  in  R.F.  reduced  to  sulphids,  which,  moistened  with  dilute  muriatic  acid,  evolve  sulphuretted 
hydrogen ;  the  other  sulphates  thus  treated  give  off  sulphurous  acid,  and  leave  earths  or  metallic 
oxyds,  or  metals  or  metallic  sulphids,  and  sometimes,  where  the  metal  is  volatile,  coat  Iho  coal 
with  oxyd.  All  non-volatile  sulphates  when  fused  with  soda  or  neutral  oxalate  of  potash  on 
charcoal  yield  a  hepatic  mass,  which  is  more  or  less  absorbed  by  the  coal ;  when  this  is  removed, 
and  placed  on  a  bright  clean  surface  of  silver  with  a  drop  or  two  of  water,  it  stains  the  metal  yel- 
lowish-brown to  black  from  the  formation  of  sulphid  of  silver;  treated  with  muriatic  acid  the 
fused  mass  evolves  sulphuretted  hydrogen.  In  soluble  minerals  the  sulphuric  acid  may  be  readily 
detected  on  adding  to  the  solution  a  few  drops  of  soluble  baryta  salt,  which  produces  a  white 
precipitate,  insoluble  in  acids  and  in  ammonia. 

I.  ANHYDROUS. 

ARRANGEMENT  OF  THE  SPECIES. 

1.  Oxygen  ratio  between  bases  and  acid  1  ;  3. 
L  SULPHATITE  GROUP. 

625.   SULPHATITB  flS  SOaJOjIHa 

11.  CELESTITE  GROUP.     Orthorhombic ;  /A  7=100°— 105°. 

SOsie^K^Ka  +  lAm,) 

sOsie.iKa 

SOsie^lBa 
60.Iie.iSr 

seoDe^iea 
se.ie.iPb 
Be.ie.izn 
se4e2iiPb+3[6e|02|Pb] 

IIL  CALEDONITE  GROUP.     Orthorhombic;  /A /=about  95% 
636.  Caledonitb  ?l»bS+(i»b,  Ou)C 

rV.  DREELITE  GROUP.     Rhombohedral ;  i?  A  i?=92''— 94«. 
63*7.  DREELITE  (fBa  +  iOa)S  SO.IO.KJBa  +  iea) 

638.  susANNiTE  l»bs+3l»bO  se.|eaiPb+3[ee|e.iPb] 


626. 

?  Tayloritb 

(fK  +  iNH*0)S 

627. 

Aphthitalite 

Ss 

628. 

MiSENITB 

aK+ifi)S 

629. 

Thenarditb 

NaS 

630. 

Baritb 

:6a  s 

631. 

Celestite 

SrS 

632. 

Anhydrite 

CaS 

633. 

Anglesite 

f»bS 

634. 

?  ZiNKOSnE 

ZuS 

635. 

Leadhitj.tte 

i»bS+3l»bO 

639.  Connellitb  ?S,  Cu,  CI 


V.  GLAUBERITE  GROUP.     Monochnic;  /A/=83°-86° 


640.  Glauberite  (i^"a+iOa)S  S  O.IOuKi  Na, -f- }  €a) 

641.  la.varkite  l»bs-^t»bC  se,|e,|Pb+[ee|e,iPbi 
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VI.  CROCOITE  GROUP.    Contain  chromic  acid.    Monoclinic. 
642.  Crocoitb  J»bCr  erOaJOalPb 

2.  Oxygen  ratio  between  bases  and  acid  1  :  2. 
I.  Contain  chromic  acid  and  protoxyd  bases. 


643.  Phcbnicochroite 

644.  Yauquelinite 

645.  jossaitb 


(f]^b+iCu)'Cr' 


eraOsiOelPb., 

eraOalOeKlPb+ieu), 


II.  Contain  sesquioxyd  bases. 


646.  Pettkoitb 

647.  Alumian 


(iFe«  +  i  3^6)8" 


S^OslOelldFe+i/JFe), 

SaOalOel^Als 


625.  SULPHATITE.    Sulphuric  Acid.    Schwefelsaure  Gemi.    Sulphatite  Dana. 
Liquid.     G.=l*85.     Colorless.     Odor  pungent.     Taste  intensely  acid. 

Oomp.— H  S= Sulphuric  acid  81-6,  and  water  18-4—100. 

Obs. — This  acid,  in  a  dilute  state,  has  been  found  in  the  neighborhood  of  several  volcanoes. 
It  occurs  near  Sienna,  in  the  cavities  of  the  small  volcanic  mountain  named  Zocolino,  and  in  e 
cavern  near  Aix,  in  Savoy,  Water  strong  with  sulphuric  acid  occurs  at  Alabama,  Genesee  Co., 
N.  Y. ;  also  at  Tuscarora,  near  Brantford ;  at  Chippewa,  Niagara,  and  at  St.  David's,  Canada 
West.  The  first  afforded  W.  J.  Craw  and  H.  Erni  for  1000  parts  of  water  (Am.  J.  Sci.,  II.  ix. 
449),  and  the  Tuscarora  water,  T.  S.  Hunt  (Rep.  G.  Can.,  150,  1847,-  545,  1863): 


Free  S 

FeS 

^IS^ 

CaS 

Mg's       KS 

1. 

2. 
3. 

2-0122 
2-0070 
4-2895» 

0-4356 
0-4266 
0-3638 

0-3702 
0-3232 
0-4681 

1-1065 
1-1161 
0-7752 

0-4592     0-1061 
0-5305     0-0822 
0-1539     0-0608 
*  SO^  HO. 

NaS 


Si        NaCl 


: 4-67  50  Erni. 


0-1196     0-0656 

0-0945     0-0363     0-0684=4-6848  Craw. 

0-0502    


^  f/.  =  6-1615  Hunt. 


The  water  for  Hunt's  analysis  was  taken  in  October,  1 847 ;  another  portion  taken  in  April, 
1846,  afforded  Croft  2*9069  of  sulphuric  acid,  with  the  bases  in  quite  different  proportions. 

The  specific  gravity  of  the  Alabama  water  is  1-00482  at  15°  C,  Erni;  of  that  of  Tuscarora 
1-00558. 

Sulphuric  acid  results  from  the  oxydation  of  sulphuretted  hydrogen. 

Paramo  de  Ruiz  in  New  Granada,  and  Rio  Vinagre,  are  volcanic  localities. 


626.  TAYLORITE.    Sulphate  of  Potash  and  Ammonia  W.  J.  Taylor,  Proc.  Ac.  N.  Sci.  Philad.i 

309,  1859. 

In  small  compact  lumps  or  concretions ;  structure  crystalline. 
H.=2.     Color  yellowish- white.     Taste  pungent  and  bitter.     Unalterable 
in  the  air. 

Comp.— (f  K  0  +  ^  N  H*  0)  S  0'=Sulphurio  acid  47-8,  potash  470,  ammonia  5-2=100.    Anal 
lyses :  W.  J.  Taylor  (1.  c.) : 

S  Na  t.       NH*0 

1.  48-40         1-68        43-45         537,  org.  matter  ir.=98'90. 

2.  48-30  46-49  5*10,    "        "       <r.=99-89. 
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Pyr.,  etc. — B.B.  on  platinum  foil  blackens  and  fuses  with  difficulty,  leav.ng  a  white  bead, 
which  is  soluble  in  water  and  tastes  a  little  saline  and  bitter.  Heated  in  a  platinum  crucibU 
becomes  first  black  and  then  snow-white,  not  fusing  at  a  high  heat  (Taylor). 

Obs. — From  the  guano  beds  of  the  Chincha  Islands. 

An  artificial  sulphate  of  potash  and  alumina  is  described  by  Link  as  early  as  1796,  in  Crell'E 
Annalen,  i.  29. 

627.  APHTHITALITE.  Yesuvian  Salt  Smithson,  Phil.  Trans.  R.  Soc,  1813.  Aphthalose 
Beud.,  Tr.,  ii.  477,  1832.  Aphthitahte,  Sliepard,  Min.,  i.  36,  1835.  Arcauite  Ilaid.,  Ilandb., 
492,  1845.  Glaserite  Hausm.,  Handb.,  1847.  Sulphate  of  Potash.  Schwefelsaures  Kali, 
Kalisulphat,  Germ.    Potasse  sulfatee  Fr. 

Orthorliombic.  /  A  /=zl04°  62\  0  A  1-1=119°  46';  a\l\  c=l-749  : 
J  :  1'3.  Observed  planes ;  0^  1-z,  \-l^  i-i,  l-i,  ^-l,  i-l,  1,  2-2.  0  A  l-i= 
149°  46^  0  A  i-^=146°  4',  l-l  A  l-l,  basal,  =  120°  29',  1-i  A  l-i,  id.,  =  106° 
46',  f^  A  -l-^,  id.,  =  60°  28',  i-^  A  f^=67°  52'.  Occurs  in  thin  tables,  and  in 
blades  made  up  of  aggregated  crystals ;  also  massive,  or  imperfectly  mam- 
millary,  and  in  crusts. 

H.  =  3— 3*5.  G.  =  1'731.  Lustre  vitreous,  inclined  to  resinous.  Color 
white,  sometimes  tinged  with  blue  or  green.  Transparent  to  translucent, 
or  opaque.     Taste  saline  and  bitter,  disagreeable.      Unalterable  in  the  air. 

Comp. — K  S=Potash  54*1,  sulphuric  acid  45'9  =  100.  A  specimen  from  Vesuvius  contained 
Sulphate  of  potash  71*4,  sulphate  of  soda  18'6,  chlorid  of  sodium  4"G,  chlorid  of  ammonium,  copper, 
and  iron  5-4=100  (Phil.  Trans.,  1813). 

Pyr.,  etc. — Fuses  before  the  blowpipe  without  intumescence.     Soluble  in  water. 

Obs. — Found  at  Vesuvius,  upon  lava,  in  delicate  crystallizations,  and  also  in  masses  an  inch  or 
more  in  thickness. 

Named  aphthalose  by  Beudant,  in  1832,  from  a{,6iT0i,  unalterable,  and  aX?,  salt;  and  changed,  by 
Shepard,  to  the  less  incorrect  form  from  these  Greek  words,  aphthitalite.  Glaserite  was  used  m  the 
last  edition  of  this  work,  a  name  given  by  Hausraann  in  1847,  after  the  chemist  Christoph  Glaser 
(1664),  the  salt  having  been  early  called  Sal  polychrestum  Glaseri.  But  if  aphthitalite  ia  rejected, 
Arcanite  of  Haidinger  (derived  from  one  of  its  alchemistic  names.  Arcanum  duplicatwa)  comes  next 
in  order  of  priority. 

628.  MISENITE.    A.  Scacchi,  Mem.  G.  suUa  Campania,  98,  1849. 
In  silky  fibres  of  a  white  color.     Soluble  ;  taste  acid  and  bitter. 
Comp.—K  S+fi  S.    Analysis  by  Scacchi  (1.  c,  J.  pr.  Ch.,  Iv.  54) : 

§56-93  K  36-57  Xl  O'SS  fi[  612  =  100. 

Pyr.,  etc. — Fuses  easily  in  the  flame  of  a  spirit  lamp,  imparting  a  violet  color  to  it.     Soluble 
in  water. 
Obs. — Occurs  in  a  hot  tufa  cavern,  near  Misene. 

629.  THENARDITE.    J.  L.  Casaseca,  Ann.  Ch.  Phys.,  ixxii.  SOS,  1826.    Anhydrous  Sulphate 
of  Soda.    Pyrotechnite  Scacchi,  Mem.  Incend.  Vesuv.  Napoli,  1855. 

Orthorhombic.  I A  7=103°  26',  0  A  1-1=120°  36',  Hausmann;  a  :  b  :  g 
=  1-6905  :  1  :  1-267,  0  A  14=126°  51',  1-z  A  l-l,  top,  =  73°  42',  basal=106'' 
18',  1  A  1  =  135°  41',  123°  43',  74°  18'.     Cleavage:   basal,  nearly  perfect. 

H.  =  2— 3.  G.  =  2-55,  Streng;  2-73,  Casaseca.  Lustre  vitreous.  Color 
white  to  brown.     Translucent. 

Comp.— Na  S=Soda  56-3,  sulphuric  acid  43-7  =  100  Analyses :  1.  Casaseca  0-  c.) ;  2,  A.  Dick 
(Phil.  Mag.,  IV.  V.  373);  3,  Streng  (Jahrb.  Min.  1863,  666): 
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1.  Espartinas 

2.  Tarapaca 

3.  Bolivia 


99-78 
55-11        42-37 
54-31         41-52 


0-46 


fl  CI 

,  N'a  C  0-22=rl00  Ca&iseca. 

,  insol.  2-19=99-61  Dick. 

0-60  0-01,  insol.  3-39=:  100-29  Streng. 


Pyr.,  etc. — Colors  the  blowpipe  flame  deep  yellow.     "Wholly  soluble  in  water. 

Obs. — Occurs  in  Spain,  at  Espartinas,  5  leagues  from  Madrid  and  2|  from  Aranjuez.  The 
water  exudes  during  winter  from  the  bottom  of  a  basin,  and  becoming  concentrated  in  the  sum- 
mer  season,  deposits  crystals  of  thenardite.  Also  in  nitre  plains  of  Bolivia ;  at  Tarapaca,  with 
glauberite  and  ulexite,  the  crystals  of  which  locality  give  some  of  the  angles  nearly  of  trona, 
according  to  H.  J.  Brooke  (1.  c).  Also  on  the  scoria  of  Vesuvius  (pyrotechnite)  of  the  eruption  of 
1855 ;  on  solution  and  evaporation,  octahedral  crystals  were  obtained  by  Scacchi  having  thg 
planes  I,  1-i,  1,  3-5,  with  I A  7=118°  3T,  l-i  A  l-l,  over  base,  =  128°  58',  1  A  1,  basal,  =  135°  21', 
pyramidal,  =  123°  39',  74°  36',  3-S  A  34,  basal,  =  153°  41',  pyramidal,  63°  48',  123°  2'. 

Kayser  has  analyzed  an  acicular  saline  efflorescence  from  a  mine  near  Clausthal,  and  obtained 
(B.  H.  Ztg.,  xviii.  1859,  No.  18)  Na  S  91-95-3,  Mg  S  1-6-4-0,  Fe  S  0-2,  Ca  S  l'6-l-8,  with  EC 
1-1-8. 


630.  BARITE.    Lapis  Bononiensis,  Litheosphorus,  F.  Licetus,  Utini,   1640;  Mentzel,  in  Misi 
Ac.  N.  Cur.,  1673,  1674,  and  Lap.  Bon.  in  obscuro  lucens,  1675.    (1)  Lysesten,  Bononiensisksten,  , 
Gypsum  irregulare,  lamellosum,  etc.,  Wall,  Min.,  56,  1747;  (2)  M armor  metaUicum,  Spatum  i 
tessulare  (G.  =4-266),  id.,  58,  1747.     (1)  Gypsum  spatosum  pt.,  Marmor  metaUicum,  Spatum 
Bononiense  (G.=4-5),  Tungspat,  Cronst.,  Min.,  21,^1758;  (2)  Terra  calcarea  phlogisto  et  acido  j 
vitrioli  mixta,  Leswersten,  Lapis  hepaticus,  id.,  25,   1758.      Gypsum  ponderosum  v.  Born, 
Lithoph.,  i.  14,  1772.     Spath  pesant  ou  seleniteux  de  Lisle,  Crist.,  1772,  with  figs. ;  ib.,  1783. 
Heavy  Spar;  Bolognian  Spar ;  Cauk,  Calk,  Cawk,  Derbysh.  Miners,  Withering,  Phil.  Tr.,  1T84. 
Schwerspath  Wern.,  etc.     Spathum  ponderosum = Terra  ponderosa  vitriolata  Bergm.,  Sciagr., 
1782.     Sulphate  of  Baryta.     Baryte  sulfatee  jPV.    Schwefelsaures  Baryte  (rerw.     Stangenspath 
Wern.     Strahlbaryt.     Baroselenite  Kirw.,  Mm.,  i.  136,  1794.     Barytite  Delameth.,  T.  T.,  ii.  8, 
1797.    Baryt  KarsL,  Tab.,  38,  75,  1800.     Baryte  K,  Tr.,  ii.  1801.    Barytme  Beud.,  Tr.,  441. 
1824.     Barytes. 

Hepatit  Karst,  Tab.,  38,  75,  1800;=Lapis  hepaticus  Cronst,  v.  supra  ;=Terr.  pond.  vit. 
petroleo  imbuta  Bergm.,  Sciagr.,  1782;=Leberstein  pt.  (7erwi.  ;=  Fetid  Heavy  Spar.  AUomor* 
phit  Breith.,  J.  pr.  Ch.,  xv.  322,  1838.  Calstronbarite  Shejp.,  Am.  J.  Sci.,  xxxiv.  161,  1838. 
Barytocolestin  v.  Waltersh.,  Pogg.,  xciv.  137,  1855. 


Orthorhombic.     /A  7:=101°  40',  0  A  l-^=121° 
1  :  1*2276.     Observed  planes:  0\  vertical,  /,  i-% 


50' 


i-l :  macrodoraes,  4--^,  4--^,  4--^,  -^-^,  -J-^,  -k-h  1-^,  -1-^ 


HI- 


octabedrons,  ^  ^ 


'>  "H"?  T?  Tj 


1-1-2. 
3  5  ¥?    3  5 


1-2, 1-3 ; 


a:h:  c=:l-6107  : 
^'-f,  ^'-2,  i-l,  i-j,  ^-2, 
diy domes,  ^-ly  -J-l, 
i-2,  1-2,  f  S. 


505 


0  A  ^^=158°  4' 
0/\i-l=Ul  8 
0  A  1-1=121  50 
(?  A  1-3  =  111  36 
0  A  i=152  33 
0Ai=lS3  54 

6^Ai=::145    17 

0  A  1=115  42 
O  A  i-i=14:Q  43 

0  A  14=127  18 
0  A  i-l  or  i-i=90 


1 
1 

1  A  1,  bas.,  =  128  36 
i-2  A  ^-2=135  40 


A  1,  mae.,  =  110°  38' 
A  1,  brac.,=91  22 


:116 

top. 


^-2  A  1-^- 
i-l  A  i-ly 
l-l  A  l-l, 

I-^AM,    " 
^-^A7=x^9 


55 
=102  17 
=63  40 
=  113  26 

=74  36 
10 


^4A^-2=l4r8  27 


Crystals  usually  tabular,  as  in  figures ;  sometimeg 
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>rismatic  in  the  direction  of  the  vertical  axis  (f.  507).  Cleavao-e  :  basal  rather 
jDerfect ;  /  somewhat  less  so  ;  i-l  imperfect.  Twins :  plane^of  composition 
U,  the  compound  character  being  apparent  in  the  strise  of  the  plane  0 
ilso  in  globular  forms,  fibrous  or  lamellar,  crested  ;  coarsely  laminated, 
.aminae  convergent  and  often  curved;  also  granular;  colors  sometimes 
banded  as  in  stalagmite. 

507 


506 


inula 


Spatiu 


m. 


Cheshire. 


Virginia. 


1,  Til 


m. 


H.-^2-5-3-5.  ^  G.=4:-3— 4-72;  44864,  G.  Kose,  a  pure  colorless  crystal. 
Lustre  vitreous,  inclining  to  resinous ;  sometimes  pearly.  Streak  white. 
Color  white ;  also  inclining  to  yellow,  gray,  blue,  red,  or  brown,  dark 
brown.  Transparent  to  translucent — opaque.  Sometimes  fetid,  when 
rubbed.     Optic-axial  plane  brachydiagonal. 

Var. — 1.  Ordinary,  (a)  Crystals  usually  broad  or  stout;  sometimes  very  large,  weighing  100 
lbs. ;  sometimes  in  slender  needles.  Dauber,  after  careful  measurements,  made  /  A  /=  1 0  T  40',  and 
0  A  -^-t=141°  6',  varying  but  two  minutes  in  the  latter  from  former  measurements  (Fogg.,  cviii. 
440).  (b)  Crested;  massive  aggregations  of  tabular  crystals,  the  crystals  projecting  at  surface  into 
crest-hke  forms,  (c)  Columnar ;  the  columns  often  coarse  (Stangenspath)  and  loosely  aggregated, 
and  either  radiated  [strahWaryt)  or  parallel;  rarely  fine  fibrous.  Werner's  stangenspath  was  from 
Freiberg,  (d)  In  globular  or  nodular  concretions,  subfibrous  or  columnar  within.  Bologna  Stone 
is  here  included,  being  radiated,  globular,  often  reddish-gray  in  color.  It  is  from  a  bed  of  clay  in 
Mt.  Paterno,  near  Bologna,  and  was  early  a  source  of  wonder  because  of  tlie  phosphorescence  it 
exhibited  after  heating  with  charcoah  "Bologna  phosphorus"  was  made  from  it  in  the  form  of 
sticks,  by  powdering  the  mineral  and  uniting  it  again  with  gum.  (e)  Lamellar,  either  («)  straight 
or  (3)  curved ;  the  latter  sometimes  as  aggregations  of  curved  scale-like  plates  (the  krumschaliger 
Schwerspath  of  Werner).  (/)  Granular,  (g)  Compact  or  cryptocrystalliue.  (h)  Earthy,  (i)  Sta- 
lactitic  and  stalagmitic ;  similar  in  structure  and  origin  to  calcareous  stalactites  and  stalagmites. 

2.  Fetid;  so  called  from  the  odor  given  off  when  struck,  which  odor  is  due  to  carbonaceous 
matters  present.     (Anal.  G-8.) 

3.  Albmorphite  Breith. ;  a  kind  having  the  form  and  cleavage  of  anhydrite,  and  found  at  Unter- 
wirbach,  near  Rudolstadt,  in  Schwarzenburg ;  G-. =4-36— 4*48.  Probably  pseudomorphous  ;  Breit- 
haupt  regards  it  as  a  case  of  dimorphism. 

4.  Calcareobarite  Thomson  (Min.,  i.  105)  is  a  white  barite  from  Strontian  in  Argyllshire,  con- 
taining, probably  as  mixture,  6*6  p.  c.  of  lime,  and  some  silica  and  alumina.  He  found  S  35*23,  Ba 
48-95,  Sr  0-79,  Ca  6'60,  Fe  0-45,  Si  4-14,  Al  3-46,  moisture  0-57  =  100-19;  G.=41907.  A  part 
of  the  krumschaliger  Schwerspath  of  Werner— specimens  from  Freiberg— is  referred  here  by 
Breithaupt,  who  gives  for  /A  /  101'  53',  and  G.=4'0-2-4-29. 

5.  Ce/estobarite ;  the  spar  containing  much  sulphate  of  strontian,  as  that  of  Binnen  valley, 
S\^1tzerland  (anal.  2),  to  which  von  Waltershausen  applied  the  name  baryio-celesiine,  and  also  that 
of  anal.  3,  4.  The  angles  of  the  Binnen  spar,  according  to  Ilugard,  are  intermediate  between  those 
of  barite  and  cclestite. 

6.  Calstronbarite,  from  Schoharie,  K  T.,  has  the  aspect  of  a  mere  mixture.  Shepard  made  it  a 
compound  (1.  c.)  of  carbonates  of  strontia  (22-3iO  and  hme  (12-15),  with  6555  p.  c.  of  sulphate  of 
baryta,  and  says  it  fs  partly  soluble  in  muriatic-a^cid  with  effervescence.  Von  Haucr  found  a  specimen 
from  Schoharie  labelled  calstronbarite  to  consist  of  sulphates  alone. 

Cawk  is  the  ordinary  barite  of  the  Derbyshire  lead  mines.  Withering,  who  first  analyzed  it 
(Phil.  Trans.,  Ixxiv.  293,  1784),  describes  it  as  occurring  in  roundish  forms,  consisting  of  rhora- 
boidal  laminae  confusedly  aggregated  and  white  or  reddish  in  color,  with  G.:=4*330;  and  a  second 
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variety  as  radiated  fibrous,  somewhat  silky  in  lustre,  and  at  times  concentric  in  structure,  yelloTr* 
ish-white.  and  opaque,  with  G.=4-00.  Greg  &  Lettsom  (1858)  confine  the  term  to  an  opaque 
earthy  variety  of  the  Derbyshire  lead  mines. 

The  barite  of  Muszar,  Hungary,  and  of  Betler,  near  Rosenau,  was  early  called  Wolnyn.     It  is 
common  barite,  in  crystals,  usually  oblong  in  the  direction  of  the  vertical  axis,  and  generally  with  ti 
i-i  and  0  large,  and  also  ^-2  large.     A.  Schrauf  mentions  the  following  as  other  occurring  planes 
0,  44,  1-i,  i-Z,  i-t,  8-t,  24,   14,  1,  2,   1-2,  2-2,  3-3,  4-4  (Ber.  Ak.  Wien,  xxxix.  286).     Leonhard 
says  that  at  Muszar  it  occurs  in  the  cavities  of  alumstoue. 

Oomp. — ]5a  S=Sulphuric  acid  34*3,  baryta  65-7.    Sulphate  of  strontian  and  silica  are  often  pres- 
ent, and  sometimes  sulphate  of  lime,  clay,  bituminous  or  carbonaceous  substances.    Analj^ses:  1, 
Stromeyer  (Unters.,  222);  2,  Waltershausen  (Pogg.,  xciv.  133);  3,  Rammelsberg  (Min.  Ch,,  259);^ 
4,  Jordan  (Schw.  J.,  Ivii.  358);  5,  Heidingsfeld  (Ramm.  5th  Suppl,  207);  6,  7,  John  (Unters.,  ii. 
73,  69);  8,  Klaproth  (Beitr.,  v.  121): 


1. 

2. 
3. 

4. 

5. 

Nutfield,  cryst. 
Binneu,      " 
Grorzig.        "     bnh. 
Olausthal,  fol. 
Calstronharyte  ? 

Kongsberg,  Hepatite 
Andrarum,         " 

:6a  S      Sr  S 

99-37       

87-79      9-07 
^3-48     15-12 
86-00       6-75 
83-10      710 

93-55 

92-75       

85-25        

CaS 

612 

8-58 
200 
6-00 

0-12 
0-25 

1-83 

0-87 
1-50 

5-00  i 

Si,  Xl  C,  Bit. 

2-83 

0-89      

5-75      

=99-49  Stromeyer. 

=98-15  Waltershausen 

=99-74  Rammelsberg. 

0-37=98-87  Jordan. 
=99-74  Heidingsfeld. 

6. 

7. 

8. 

^1 1-00 

2-00 
2-00 
0-50 

John. 
1-25  John. 
2-25  (loss  inch)  Klaproth. 

G.  of  anal.  2  =  3-977  ;  4,  4-4888. 

In  pure  colorless  crystals  from  Silbach,  of  G.=:4-4864  (Rose),  Rammelsberg  found  no  impuritiea 
except  a  trace  of  strontian  (Min.  Ch.,  259).  Freiesleben  found  8  p.  c.  of  siUca  in  a  variety  from 
Nassau. 

Altemorphiie,  according  to  Gerngross,  contains  1-9  p.  c.  of  sulphate  of  lime  as  impurity,  but  von 
Hauer  found  none  (Jahrb.  G.  Reichs.,  1853,  152). 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  at  3,  coloring  the  flame  yellowish-green ;  the  fused 
mass  reacts  alkaline  with  test  paper.  On  charcoal  reduced  to  a  sulphid.  With  soda  gives  at 
first  a  clear  pearl,  but  on  continued  blowing  yields  a  hepatic  mass,  which  spreads  out  and  soaks 
into  the  coal.  If  a  portion  of  this  mass  be  removed,  placed  on  a  clean  silver  surface,  and  mois- 
tened, it  gives  a  black  spot  of  sulphid  of  silver.  Should  the  barite  contain  sulphate  of  lime,  this 
will  not  be  absorbed  by  the  coal  when  treated  in  powder  with  soda.     Insoluble  in  acids 

Obs. — Occurs  commonly  in  connection  with  beds  or  veins  of  metallic  ores,  as  part  of  the  gangue 
of  the  ore.  It  is  met  with  in  secondary  limestones,  sometimes  forming  distinct  veins,  and  often 
in  crystals  along  with  calcite  and  celestite. 

At  Duftou,  in  Westmoreland,  England,  large  transparent  crystals  occur,  sometimes  of  gigantic 
dimensions;  some  were  found  lying  in  the  mud  at  the  bottom  of  a  cavern,  and  one  weighed  100 
lbs.  Other  Enghsh  localities  exist  in  Cornwall,  near  Liskeard,  etc.,  in  Cumberland  and  Lanca- 
shire, in  Derbyshire,  Staffordshire,  etc.;  fine  stalactitic  at  Newhaven  in  Derbyshire;  in  Scotland, 
in  Argyleshire,  at  Strontian ;  in  Perthshire,  of  a  bright  yellow  color  at  Ballindean ;  at  the  Cumber- 
land lead  mine;  in  Ireland,  in  thick  veins  in  old  red  sandstone,  at  Ballynasoreen  in  Londonderry. 

The  septaria  of  Durham,  England,  which  are  cut  and  polished  for  tables,  etc.,  have  the  veinings 
lined  with  brown  heavy  spar,  adding  much  to  their  beauty.  Some  of  the  most  important  European 
localities  are  at  Felsobanya  and  Kremnitz,  at  Freiberg,  Marienberg,  Olausthal,  Przibram,  and  at 
Roya  and  Roure  in  Auvergne. 

In  the  United  States,  in  N.  Hamp.,  at  Piermont.  In  3fass.,  at  Hatfield  and  Leverett.  In  Con7i.j 
at  Cheshire,  large  crystals,  sometimes  transparent  (f  506,  and  simpler  forms),  intersecting  in  veins 
red  sandstone  with  vitreous  copper  and  green  malachite ;  at  Berlin,  Farmington,  and  Southington. 
In  N.  York,  at  Pillar  Point,  opposite  Sackett's  Harbor,  massive,  2-3  ft.  thick,  in  compact  lime- 
stone, afibrding  large  slabs,  beautiful  when  pohshed ;  at  Scoharie,  a  fibrous  variety  with  calcite, 
the  two  often  mechanically  mingled ;  in  St.  Lawrence  Co.,  fine  tabular  crystals  in  De  Kalb,  at 
Fowler  with  specular  iron,  at  the  Parish  ore  bed,  and  on  the  farm  of  J.  Morse,  in  Gouverneur, 
with  calcite  and  hematite,  and  on  the  banks  of  Laidlaw  lake  in  Rossie;  the  crested  variety  at 
Hammond,  with  crystals  of  pyrite;  at  Wolcott,  Wayne  Co.,  near  the  stratum  of  lenticular  iron 
ore,  and  on  the  S.  side  of  the  Mohawk,  opposite  Little  Falls.  In  Penn.,  in  crystals  at  Perkiomen 
lead  mine.  In  Virginia,  at  Eldridge's  gold  mine  in  Buckingham  Co.  (fig.  5()7);  3  m.  S.W.  from 
Lexington,  in  Rockbridge  Co.;  a  beautiful  white  variety  on  the  plantation  of  J.  Hord,  Esq., 
Fauquier  Co.  In  Kentucky,  near  Paris,  in  a  large  vein.  In  Tenn.,  on  Brown's  Creek ;  at  Haysboro' 
near  Nashville ;  in  large  veins  in  sandstone  on  the  W.  end  of  1.  Royale,  L.  Superior,  and  on  Spat 
Id.,  N.  shore,  one  vein  (containing  also  calcite)  14  ft.  wide,  sometimes  in  crystals;  in  trap  of  N 
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lore,  veins  numerous.     In  Canada,  a  vein  27  in.  wide  at  Landsdown,  affording  fine  crystals 
1  fine  crystals  near  Fort  Wallace.  New  Mexico. 

The  white  varieties  of  barito  are  ground  up  and  employed  as  a  white  paint,  either  aloiio  or 
lixed  with  white  lead. 
^  For  recent  papers  on  cryst,  see  Dauber,  1.  c;  Pfaff,  Pogg.,  cii.  4G4 ;  Ilesscnbcrg,  Min.  Not.,  iiu 
nd  iv.  Above,  the  cleavage  prism  is  made  the  vertical  /,  as  done  by  Phillips.  Brooke  and  Miller, 
nd  many  other  authors,  this  position  giving  the  simplest  symbols.  Naumanu  makes  this  prism 
tie  dome  1-r,  and  i-l  the  basal  plane  0,  while  0  above  is  his  i-i.  The  planes  following  the  order 
ipiaEn  page  6 16,  are,  in  Nauraann's  position,  as  follows :  w;  "vertical,"  1-i,  w,  0,  f-i,  2-i,  4-i,  |-i,  {-l, 
-t;  "macrodomes,"  i-8,  i-G,  i-5,  i-l,  i-3,  i-2,  TJ  i-|;  "brachydomes,"  8-i,  2-1,  f-i,  l-I:  "ootahe- 
Jons,"  8-^8,  6-6,  5-5,  4-4,  3-3,  2-2,  f-l,  1 ;  2,  3-1;   2-4,  1-2,  ^2. 

Named  from  /^(iooj,  weight,  or  [iapvc,  heavy. 

Alt. — Heavy  Spar  occurs  altered  to  calcite,  spathic  iron,  cerussite,  quartz,  liraonitc,  red  iron 
re,  pyrite,  psiloraelane,  gothite. 

131.  OELESTITE.  Fasriger  Schwerspath  [= Fibrous  Heavy  Spar]  (fr.  Frank slown.  Pa.) 
Schiitz,  Beschr.  JSTordamer.  Foss.,  12,  Leipz.,  1791.  Schwefelsaurer  Stroutiauit  aus  Penn.<»yl- 
vanien  Klapr.,  Beitr.,  ii.  92,  1797.  Stroutiane  sulfatee  (fr.  Sicily)  (after  Vauquelin's  anal.)  Dob- 
mieu,  J.  de  Phys ,  xlvi.  203,  1798  (disc,  by  D.  in  S.  in  1781).  Coelestin  Wem.,  Mhi.  Syst,  1798; 
Lenz,  Min.,  23:^,  ISOO;  Kafst,  Tab.,  54,  95,  1808.  SiciUanite  Lenz,  Min.,  233,  ISuO.  Schutait 
Gerhard,  G.  KarsL,  Tab.,  36,  75,  1800.  Zolestin  other  G&rm.  Oriliogr. 
Barytosulphate  of  Strontian  Thorn.,  Min.,  i.  Ill,  1836. 

Orthorhombic.  /A  7:^104°  2'  (103°  30^-104°  30^,  0  A  l-i=121°  19i' ; 
i:h  \  c=l-6432  :  1  :  1-2807.     Observed  planes  :  0\  vertical,  ^-^,  7,  i-l,  i-2, 

-2  ;  domes,  yi,  f^,  ^l,  }-^,  l-l;  -i^%  \-\  \-\  \\  \-\  1-^,  2-^;  octahedra], 
J-,  -1^,  1 ;  ill  the  zone  1  :  \\  1-2,  1-S,  1-4,  1-6,  1-16 ;  in  the  zone  7:  1-i,  -1-^, 

k,  i-^5  f-^?  M"^  j  i^  ^'^  ^^^^  horizontal  zone  with  \-\  f-Ie,  |-6,  |-4 ;  also 
H,  f  V,  1-5,  2-4. 

0  A  i-^=157°  38'  0  A  l-fcl27°  56'  1  A  1,  brach.,=89°  26' 

6^  A  i-i=140  35  6>  A  1-5=123  17  1  A  1,  basal,=128  44 

0  A  1-1=129  3  6>  A  1-3  =  125  38  *-2  A  ^-2=114  44 

0  A  4=152  29  On  1-4=126  35  \^  A  i-^,  top,=101  11 

6>  A  1=115  38  1  A  1,  mac,,=112  35  1-i  A  1\  top,=75  52. 
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Cleavage:   6^  perfect ;  7 distinct;  ^  less  distinct.     Also  fibrous  and  radi- 
ated ;  sometimes  globular;  occasionally  granular. 

H.=3-3-5.  G.=3-92-3-975;  3*9593,  crystals,  Beudant;  3-9<3,  Ir. 
Tharand,  Breith. ;  3*96,  fr.  Kingston,  Hunt.  Lustre  vitreous,  sometimes 
inclining  to  pearly.  Streak  white.  Color  white,  often  famt  bhiisli,  and 
sometimes  reddish.  Transparent -subtranslucent.  Fracture  im]>(;rf('ctly 
conchoidal— uneven.     Yery  brittle.     Trichroism  sometimes  very  distinct. 
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Var. — 1.  Ordinary,  (a)  In  crystals.  The  angle  /A  J  varies  much,  anl  probably  iu  par 
in  consequence  of  the  presence  of  some  baryta  or  lime.  It  was  made  by  Haiiy  104°  48',  bu 
with  the  common  goniometer;  by  Kupffer,  104^  20';  by  Phillips,  104°;  by  Mohs,  103°  58';  bj 
Websky,  in  an  elaborate  paper  ou  crystals  from  Pschow  in  Upper  Silesia  (ZS.  G.,  ix.  303),  lii3°  82 
and  he  suggests  therefore  that  this  mineral  may  contain  hme  or  baryta;  by  Dauber,  in  very  exaa 
measurements  of  Sicily  crystals  (Pogg.,  cviii.  447),  104°  4'  24"  to  104°  7'  14",  with  the  deduced 
mean  104°  6'  34" ;  and  for  the  dome  l-t,  75°  45'  43" ;  by  Kokscharof  (Min.  Russl.,  v.  8)  from  Sicilj 
crystals,  104°  3'  46'',  0  A  ^-1—14.0°  36',  his  calculated  results  being  104°  3'  50"  and  140°  35'. 

(&)  Fibrous,  either  parallel  or  radiated,  (c)  Lamellar ;  of  rare  occurrence,  (d)  Granular,  (e; 
Concretionary.     (/)  Earthy ;  impure  usually  with  carbonate  of  lime  or  clay. 

2.  Calciocelestiie.     Containing  much  lime. 

3.  Barytocelestite,  or  Baryto-sulphate  of  stroutia  of  Thomson,  from  Drummond  I.,  L.  Erie,  con- 
tains much  baryta.  Hugard  gives  for  /A  /  in  this  Drummond  I.  variety  103|°,  an  angle  inter- 
mediate between  that  of  barite  and  celestite  (see  below). 

Oomp.—SrS=Sulphuric  acid  43-6,  strontia  56*4= lot ».  Analyses;  1,  Klaproth(l.  c);  2,Vauque- 
lin(l.  c);  3,  4,  6,  7,  Stromeyer  (Unters.,  203);  5,  Maddrell  (Ramm.  Min.  Ch.,  260);  8,  R.  Branded 
(Schw.  J.,  xxi.  177);  9,  v.  Hauer  (Jahrb.  G.  Reichs.,  iv.  397);   10,  Schmid  (Pogg.,  cxx.  637): 

S  Sr  Ba      Ca  ^e  , 

42  58 =100  Klaproth. 

46  54  =100  Vauquehn. 

43-07  56-35 0-03,  CaC  O'OO,  H  0-18=99-72  Stromeyer. 

42-95  56-26  0*03,  ^1  0-05,  OaC  0-10,  H,  Bit.  0-10=99-49  S.t 

43-75  54-73  1-41 =99-90  Maddrell. 

42-74  55-18  0-86     0-31  0-04,  OaC  0  02,  H  0-05  =  99-20  Stromeyer. 

42-94  55-01  0-64 0-65,  Si  O'll,  H  0-25=99-58  Stromeyer. 

40-85  51-93  1-23      0*50,  Si  I'OO,  Oa,  S,  C  1-88  =  97-34  Brandes. 

43-82  55-96  ,  H  0-41  =  100-19  Hauer. 

43-68  63-;i9  0-51     1-26  0-28  =  99-12  Schmid. 


1.  Frankstown,  Pa. 

2.  SicUy 

3.  " 

4.  Dornburg 

5.  " 

6.  Siintel,  Hanover 

7.  Dehrself,     " 

8.  Fassa 

9.  Ischl 
10.  Erfurt 

"Wicke  found  in  celestite  from  a  stratum  of  clay  near  Wassel — the  calciocelestine  (Arch.  d. 
Pharm.,  chi.  32)— Sr  S  91-464,  Ca  S  8  313,  Fe  0-003  =  99-780;  G.=4-020.  It  may  be  only  a 
mixture. 

Thomson  gives  for  the  composition  of  the  Drummond  I.  celestite — barytocelestite  (l.  c.) — S  40-20, 
Sr  35-72,  5a  23-06,  Fe  0-59,  H  0-72=100-29,  and  G.  =  3-921.  But  his  analysis  needs  confirma- 
tion. The  celestite  of  Kingston,  C.  W.,  which  Thomson  ranks  with  that  of  Drummond  I.,  is  pure 
celestite  according  to  T.  S.  Hunt;  it  has  G.  =  3-96.  In  the  radiated  mineral  from  Norten,  Han« 
over,  Turner  found  (Ed  Phil.  J.,  ii.  329)  SrS  78-21,  BaS  20-41  =  98-62;  and  Griiner  (Gilb.  Ann., 
Ls.  72)  SrS  73-00,  6a  S  26-17,  who  analyzed  crystals  of  a  bluish  milk-white  color,  having  G.=: 
3-9506. 

Wittstein  finds  that  the  blue  color  of  the  celestite  of  Jena  is  due  to  a  trace  of  a  phosphate  of  i 
iron. 

Pyr.,  etc. — B.B.  frequently  decrepitates,  fuses  at  3  to  a  white  pearl,  coloring  the  flame  stron- 
tia-red;  the  fused  mass  reacts  alkahne.  On  charcoal  fuses,  and  iu  R.F.  is  converted  frto  a  diffi- 
cultly fusible  hepatic  mass;  this  treated  with  muriatic  acid  and  alcohol  gives  an  inien&ely  red 
flame.     With  soda  on  charcoal  reacts  hke  barite.     Insoluble  in  acids. 

Obs. — Celestite  is  usually  associated  with  limestone,  or  sandstone  of  Silurian,  Devonian,  Juras-, 
sic,  and  other  geological  formations.  Occurs  also  in  beds  of  gypsum,  rock  salt,  and  clay;  and 
"with  sulphur  in  some  volcanic  regions. 

Sicily,  at  Girgenti  and  elsewhere,  affords  splendid  groups  of  crystals  along  with  sulphur  and 
gypsum.  Fine  specimens  are  met  with  at  Bex  in  Switzerland,  and  Conil  in  Spain ;  at  Dornburg, 
near  Jena,  fibrous  and  bluish;  in  the  department  of  the  Garonne,  France;  in  the  Tyrol;  Retz- 
banya,  Hungary;  at  Norton,  in  Hanover;  in  rock  salt,  at  Ischl,  Austria.  Also  found  at  Aust 
Ferry,  near  Bristol;  in  trap  rocks  near  TantaUan,  in  East  Lothian;  at  the  Calton  Hill,  Edinburgh; 
near  Knaresborough,  in  Yorkshire;  at  Popayan,  New  Grenada. 

Specimens,  finely  crystallized,  of  a  bluish  tint,  are  found  iu  the  Trenton  limestone  about  Lake 
Huron,  particularly  on  Strontian  Island,  and  at  Kingston  in  Canada;  Chaumont  Bay,  Schoharie, 
and  Lockport,  N.  Y.,  have  afforded  good  specimens;  also  the  Rossie  lead  mine;  DepauviHe  and 
Stark  (farm  of  James  Colli),  N.  Y.  A  blue  fibrous  celestite  occurs  near  Frankstown,  Logan's  Val- 
ley, Huntington  Co.,  Penn.,  associated  with  pearl  spar  and  anhydrite,  and  this  was  the  celestite 
taken  to  Europe  by  Schiitz,  and  named  by  Werne::  after  an  analysis  by  Klaproth. 

The  dark  blue  fibrous  celestite  of  Jena  is  peculiarly  trichroic ;  and  its  color  also  varies  with 
the  angle  between  the  principal  cleavage  and  the  direction  of  the  fibres;  the  color  with  the  angle 
86°,  dark  blue;  67°,  sky  blue;  46°,  pale  blue  (Schmid,  Pogg.,  cxx.  637). 

Named  from  coelesiis,  celestial,  iu  allusion  to  the  faint  shade  of  blue  often  presented  by  the 
mineral. 
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Artif.— Obtained  in  crystals  at  a  temperature  of  300°  C.  from  solution  in  water  (Dr.  Sullivan) 
n  lamellar  crystals  by  fusing  a  mixture  of  gypsum  and  common  salt,  and  treating  with  water 
A-  Gages. 

532.  ANHYDRITE.  Muriazit,  Salzsaurer  Kalk  (fr.  Hall,  Tyrol),  Abbe  Poda,  Fichtel's  Min.  Auf- 
siitze,  Wien,  1794,  228.  Wurfelspath  Wern.,  1800,  Ludwig's  Min.,  i.  51,  166,  1803  =  Cube  Spar. 
Sonde  muriatee  gypsifere  (of  HaU)  (from  Klapr.  anal,  in  Beitr.,  i.  307,  1 795)  H.,  Tr.,  ii.  1 8()  1 .  Chaux 
sulfatee  anhydre  (fr.  Bex)  Vayq.,  JET.,  Tr.,  iv.  1801.  Anhydrit  Wern.,  180:5,  Ludw.,  ii.  212,  1804. 
Wiirfelgyps  Ludioig,  ii.  169.  Anhydrous  Sulphate  of  Lime,  Anhydrous  Gypsum.  Karstenit 
Bausm.,  Handb.,  880,  1813. 

Gekrosstein  (fr.  Bochnia  and  Wieliczka)  Wern. ;  Tripe  Stone  Engl. ;  Pierre  de  tripes  Fr.  ;= 
Anhydrit  Klapr.,  Beitr.,  iv.  231,  1807.  Pierre  de  Vulpino ;  Marmor  Bardiglio  di  Bergamo ;  Bar- 
diglione;  Chaux  sulfatee  quartzifere  Vauq.,  H.,  Tr.,  iv.  251,  1801;  Siliceous  Anhydrous  Gyp- 
sum.   Kieselgyps,  Vulpinit,  Ludwig,  il  170,  1804. 

Orthorhombic.  I A  7=100°  30',  0  A  l-z=127°  19';  a  :  h  :  c=l-3122  : 
1  :  1-2024,     Observed  planes:   0;  vertical,  L  i-%  i\  i-i  {-J.  {-|;  domes, 

l/isi/  ill!  /»  '111  ;5  7  ^7  *    7  I 

'^,  f-i ;  octahedral,  (?,  n,j. 

6>  A  1-^=132°  30' 

6>A|4=110  8 
1-i  A  14,  top, =85 
pAf^,  top,=40  16 
i-J  A  f,  ov.  ^-^,=122 
^*-|A^-}=14:3  12 
i-}  A  i-;=77  26 
^-f  A  ^-|,  ov.  i-l^=102  34 

g  ^  ^-^rrl35  35 
i-l  A  f  =153  50  ^'-^  A  71=143°  37'         ^-^  A  o=124°  10' 

Fig.  511  view  of  front  side  of  a  thick,  rectangular,  somewhat  tabular 
crystal,  having  a  zone  of  planes  between  i-l  and  each  14,  or  the  correspond- 
ing edge.  Cleavage  :  i-l  very  perfect ;  i-l  also  perfect ;  0  somewliat  less 
so.  Also  fibrous,  lamellar,  granular,  and  sometimes  impalpable.  The 
lamellar  and  columnar  varieties  often  curved  or  contorted. 

H.  =  3  — 3-5.  G.  =2-899— 2-985;  2-956,  Aussee  ;  2-985,  Stassfurt. 
Lustre :  i-l  and  i-l  somewhat  pearly ;  0  vitreous ;  in  massive  varieties, 
vitreous  inclining  to  pearly.  Color  white,  sometimes  a  o-rayish,  bluish,  or 
reddish  tinge ;  also  brick-red.  Streak  grayish-white.  Fracture  uneven ; 
of  finely  lamellar  and  fibrous  varieties,  splintery.  Optic-axial  phine  paral- 
lel to  ^-^,  or  plane  of  most  perfect  cleavage  ;  bisectrix  normal  to  0; 
Grailich. 

Var. — 1.  Ordinary,  (a)  Crystallized;  cleavable  in  its  three  rectangular  directions.  (6)  Fibrous; 
either  parallel,  or  radiated  or  plumose,  (c)  Fine  granular,  (d)  Scaly  granular.  Vulpinite  is  a  scaly 
granular  kind  from  Vulpino  in  Lombardy;  it  is  cut  and  polished  for  ornamental  purposes.  It 
does  not  ordinarily  contain  more  silica  than  common  anhydrite.  A  kind  in  contorted  concretionary 
forms  is  the  tripestone  ( Gekrosstein). 

2.  Fseudomorphous ;  in  cubes  after  rock  salt. 

Oomp.— Ca  'S=Lime  41-2,  sulphuric  acid  58-8  =  100.  Analyses:  1,  Klaproth  (Beitr.,  iv.  224), 
2-4,  Stromeyer  (Schw.  J.,  xiv.  375);  5,  C.  W.  0.  Fuchs  (B.  H.  Ztg,  ixi.  198): 
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y     ir     ^ 
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b-^-4 

Stassfurt. 


Aussee. 


1.  Sulz,  crysi. 

2.  Himmelsberg,  cryst. 


S  Si        C        3^6        Ca        f[       Bit. 

59-78     0-25     010     4306     =10319  Klaproth. 

55-80     0-23     0-09     0-25     40C8     2'91     0-04  =  100  Stromeyer. 
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s 

Si 

3?e 

Ca       fl 

58-01 
58-86 

0-26 
0-09 

0-03 

41-40    0-94=99-40  Stromeyer. 
41-70     0-07=99-86  Stromeyer. 
40-21     0-65=99-72  Fuchs. 

c 


3.  Vulpimte,  coarse 

4.  "       fine 

5.  Stassfurt,  crysi. 

Vauquelin  made  the  vulpinite  to  contain  8  p.  c.  of  silica  (and  hence  the  name  sihceous  anhydri 
which  the  later  analyses  do  not  sustain. 

Pyr.,  etc. — B.B.  fuses  at  3,  coloring  the  flame  reddish-yellow,  and  yielding  an  enamel-hke  bea 
which  reacts  alkaline.  On  charcoal  in  K.F.  reduced  to  a  sulphid;  with  soda  does  not  fuse  to  • 
clear  globule,  and  is  not  absorbed  by  the  coal  hke  barite;  is,  however,  decomposed,  and  yields  3 
mass  which  blackens  silver;  with  fluorite  fuses  to  a  clear  pearl,  which  is  enamel-white  oncoohng 
and  by  long  blowing  swells  up  and  becomes  infusible.     Soluble  in  muriatic  acid. 

One  hundred  parts  of  water,  at  18-75°  C,  dissolve  0-2  part  of  anhydrite. 

Obs. — Occurs  in  rocks  of  various  ages,  especially  in  limestone  strata,  and  often  the  same  tha:' 
contain  ordinary  gypsum,  and  also  very  commonly  in  beds  of  rock  salt.  It  was  first  discovered 
at  the  salt  mine  near  Hall  in  Tyrol,  by  Abbe  Poda ;  and  next  that  of  Bex,  Switzerland.  Othe 
localities  are  at  Aussee,  both  crystallized  and  massive,  the  former  sometimes  in  splendid  geoded 
(f  511),  the  latter  brick-red;  at  Sulz  on  the  Neckar,  in  Wiirtemberg;  Himmelsberg,  near  llfeld! 
Bleiberg  inCarinthia;  Liineburg,  Hanover;  Lauterberg  in  the  Harz ;  Kapnik  in  Hungary;  Ischl 
in  Upper  Austria;  Aussee  in  Styria;  Berchtesgaden  in  Bavaria;  at  Rienthal  and  elsewhere  i.i 
the  Alps,  crystals,  or  their  cavities,  within  quartz  crystals  ;  Stassfurt,  in  fine  crystals. 

In  the  U.  States,  at  Lockport,  N.  Y.,  fine  blue,  in  geodes  of  black  limestone,  accompanied  witlt 
crystals  of  calcite  and  gypsum.  In  Nova  Scotia  it  forms  extensive  beds  at  ihe  estuary  of  th<^ 
Avon  and  the  St.  Croix  rivers,  also  near  the  Five  Islands  and  elsewhere,  associated  with  gypsumii 
in  the  Carboniferous  formation. 

A  crystal  from  Hall,  figured  by  Haiiy,  was  a  stout  rectangular  prism,  -with  planes  /  on  th( 
lateral  edges,  giving  i-i  A  7=140°  4',  whence  I A  1=100°  8'.  The  Stassfurt  crystals  (f.  510 
Blum,  Jahrb.  Min.  1865,  601)  have  nearly  the  ordinary  forms  of  barite,  and  approximate  to  then 
inangles.  Schrauf  makes  the  angle  over  i-l  of  an  occurring  vertical  prism  (Pogg.,  cxvii.  650,  1862 
120",  and  v.  Rath  (Ber.  nied.  Ges.  Bonn.  201,  1862)  121°  24'.  Blum  states  that  the  prism  /  is 
the  most  common;  it  is  vertically  striated,  and  these  striations  are  formed  of  planes  of  the  othei 
vertical  prisms  measured  by  him ;  measurements  only  approximations.  Schrauf  and  Blum  make 
the  angle  l-i  A  l-?=85°;  Fuchs  (B.  H.  Ztg.,  xxi.  198),  84^°;  and  v.  Rath,  84°  34'.  In  fig.  511 
the  plane  o  is  in  the  same  vertical  zone  with  s ;  and  if  o  is  made  the  plane  1  (as  done  by  Brooke 
and  MUler),  n  is  2-2,  and/ 3-3.  B.  and  M.  obtained  in  their  measurements  for  i-l  on/,  n,  o,  153° 
14',  143°  41',  and  123°  31'  (Phil.  Mag.,  III.  19,  178);  and  Grailich  and  Lang,  for  the  same  (Berx 
Ak.  Wien,  xxvii.  25),  153°  50',  143°  37',  124°  10'.     The  latter  give  for  their  calculated  results,?, 

153°  18V,  142°  59^',  123°  32^'.     The  prism  i-\  which  has  the  angle  102°  34',  may  be  that  homo-)J 
logons  with  /of  barite;  in  this  case  the  brachydiagonal  above  would  be  the  macrodiagonal. 

Alt. — Absorbs  moisture  and  changes  to  gypsum.     Extensive  beds  are  sometimes  thus  altered 
in  part  or  throughout,  as  at  Bex,  in  Switzerland,  where,  by  digging  down  60  to  100  ft.,  the 
unaltered  anhydrite  may  be  found.     Sometimes  specimens  of  anhydrite  are  altered  between  thti3; 
folia  or  over  the  exterior.    Also  altered  to  quartz  and  siderite.  i 

633.  ANGLESITE.  Vitriol  de  Plomb  Monnet,  Syst.  Min.,  371,  1779.  Plumbum  acido  vitriolicc ) 
mineralisatum  Bergm.,  Sciagr.,  116,  1782.  Lead  mineraUzed  by  vitriolic  acid  Withering,  Trl. 
Bergm.  Sciagr.,  1783.  Lead  minerahzed  by  vitriolic  acid  and  iron  (on  I.  Anglesea  "in  immense 
quantities ")  Withering,  ib.  Vitriol  de  Plomb  (fr.  Andalusia)  Proust,  J.  de  Phys.,  xxx.  394, , 
1787.  Bleiglas  (fr.  the  Harz)  Lasius,  Beob.  Harzgeb.,  ii.  355,  1789.  Nat.  Bleivitriol  Karsten, 
Tab.,  24,  1791.  Lead  Vitriol,  Sulphate  of  Lead.  Vitriolbleierz  Germ.  Plomb  sulfate  Fr. 
Anglesite  Beud.,  Tr.,  ii.  459,  1832.  Sardinian  Breith.,  B.  H.  Ztg.,  xxiv.  320,  1865,  xxv.  194, 
1866. 

Ortliorhombic.  7  A  7=103°  43^;  0  A  1-1=121°  20^,  Kokscharof  ; 
a  :h  :  c=l-64:223  :  1  :  1-273634.  Observed  planes  :  0 ;  vertical,  7,  i-i,  i-t, 
i-!t,  ^-J?  ^'-Ij  ^-^^  ^-S)  ^-|j ;   domes,  ^-l,  ^-l ;   \-i^  i-2,  14,  3-? ;   octahedral,  -J-,  J, 


}^(- 

w 


W-- 


J,  J,  1,2;  1-1,1-2;  2-1,;  f  2,  f -2,  1-2,  2-2, 


1-S,  f-S  ;  1-4,  2-4. 


0  A  f^=140°  3r 
0  A  l-i=127  48 


0  A  ■|-z=147°  11' 
0  A  3-^=104  30 


0  A  1=115°  35J' 
0  A  i=133  46 


I 
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>  A  2=103°  28' 
t  A  7=141  52 
mAi-2=16S  34 


'Oiicoolii^ 


tA 


139  23 


ia}'=138  8 
rAt-2=163  18 
irA'i-2=160  38 


I A  ^-3  =  141°  8' 
/Al=154  24|- 
7a  2=166  32 
1-z  A  1-2  =  153  17 
1-2  A  2-4=156  44 
1  A  1-2=151  32 
1  A  f-|=168  37 
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1  A  f  2=147°  25' 
1-2  A  1-2,  top, =75  35|- 

1-2  A  1-2,  OV.  2-2,  =  104  24  J 

H  AH,  top,  =  101  14 
2-2  A2-5,front,  =  137  8 

2'-2  A  2-2,  OV.  2-2,  =  115  1 
2-S  A  2-3,  OV.  2-2,  =  134  0 
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jiprjstals  sometimes  tabular;  often  oblong  prismatic,  and  in  the  direction 
'^'^^^  )Xeither  of  the  axes ;  as  the  vertical  axis  in  f  515  ;  the  macrodiagonal  in 
"'^j,  '.  5l2,  516  ;  the  brachydiagonal  in  f.  513  ;  also  thick  and  short,  as  in  f.  514 ; 
,  ,  ilso  sometimes  in  octahedral  forms,  more  or  less  modified,  made  princi})ally 
j-^  )f  planes  1-2,  as  in  f.  517;  or  of  planes  1 ;  or  1-3,  or  1-4.  Cleavage :  /,  C\ 
^  ig,  )ut  interrupted.  The  planes  /  and  i-i  often  vertically  striated,  and  ^l 
lorizontally.  Also  massive,  granular,  or  hardly  so.  Sometimes  stalactitic. 
H.  =  2-75— 3.  G.  =  6-12— 6-39;  6-35,  Phenixville,  Smith.  Lustre  highly 
irof;  idamantine  in  some  specimens,  in  others  inclining  to  resinous  and  vitreous. 
,H,  Oolor  white,  tinged  yellow,  gray,  green,  and  sometimes  blue.  Streak 
{,J;  ancolored.     Transparent — opaque.     Fracture  conchoidal.     Yery  brittle. 

Oomp.—l»bS= Sulphuric  acid  26-4,  oxyd  of  lead  73-6  =  100.  Analyses:  1,  2,  Klaproth  (Beitr. 
./  lil  162);  3,  Stromeyer  (Unters.,  226);  4,  Thomson  (Min,  i.  559);  5,  J.  L.  Smith  (Am.  J.  ScL,  II 
\     XX,  244) : 
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1.  Wanlockhead  25*75  70*50            2*25=98*50  Klaproth. 

2.  Anglesea  24*8  71*0               TO  2-0  =  98  8  Klaproth. 

3.  Zelierfeld  26-09  72*47  FeH' 009  0-51,  Mn  0'07 =99-23  Strom. 

4  Leadhills  25*65  74*05             0-30  =  100  Thomson. 

5.  Phenixville  (|)  26*69  73*26             ,  Si  0*20=  99-95  Smith. 

Pyr.,  etc. — B.B.  decrepitates,  fuses  in  the  flame  of  a  candle  (F.  =  l-5).  On  charcoal  in  0.! 
fuses  to  a  clear  pearl,  which  on  cooling  becomes  milk-white ;  in  R.P.  is  reduced  with  efferveseea 
to  metalhc  lead.  With  soda  on  charcoal  in  R.F.  gives  metallic  lead,  and  the  soda  is  absorbed  I 
the  coal :  when  the  surface  of  the  coal  is  removed  and  placed  on  bright  silver  and  moistened  wb 
water  it  tarnishes  the  metal  black.  Difficultly  soluble  in  nitric  acid.  Soluble  in  citrate  of  ammr 
nia  (J.  L  Smith).  Soluble  in  22,816  parts  of  water  of  11°  C  (Fresenius).  Soluble  1  part  in  30,0I( 
of  water  (Rodwell). 

Obs. — This  ore  of  lead  was  first  observed  by  Monnet  as  a  result  of  the  decomposition  of  gsik 
nite,  and  it  is  often  found  in  its  cavities.     At  Leadhills  it  occurred,  occupying  the  cubical  cavitid 
of  galenite,  or  disposed  on  the  surface  of  the  ore;  and  this  locality,  and  also  that  of  Wanlo6 
head,  formerly  afforded  large  and  beautiful  crystals,   some  transparent  aud  several  inches 
diameter.     First  found  in  England  at  i'arys  mine  in  Anglesea.     Occurs  also  at  Melanoweth 
Cornwall ;  in  Derbyshire  and  in  Cumberland  in  crystals  ;  Clausthal,  Zelierfeld,  and  Giepenbach, 
the  Harz ;  near  Siegen  in  Prussia ;  Schapbach  in  the  Black  Forest,  Badenweiler  in  Breisgau 
and  in  Sardinia  in  small  but  perfect  transparent  crystals ;    Fondon  in  G-ranada ;    massive 
Siberia,  Andalusia,  Alston  Moor  in  Cumberland ;  in  Australia,  whence  it  is  exported  by  the  tct||gl 
to  England. 

In  the  United  States  it  occurs  in  large  crystals  at  "Wheatley's  mine,  Phenixville,  Pa.  (f.  512,  51 
514);  less  well  crystallized  in  Missouri  lead  mines;  at  the  lead  mine  of  Southampton,  Mass.;  i 
Rossie,  N.  Y. ;  with  galenite  at  the  Walton  gold  mine,  Louisia  Co.,  Va. 

Named  from  the  locaUty,  Anglesea,  where  it  was  first  found  by  Dr.  Withering. 

For  recent  papers  on  cryst.,  Kokscharof,  Min.  Russl.,  i.  34,  ii.  167,  iii.  243,  elaborate ;  v.  Lang 
Ber.  Ak.  Wien,  very  elaborate ;  Zepharovich,  Ber.  Ak.  Wien,  v.  i.  369. 

Sardinian  is  distorted  anglesite  from  Monteponi  in  Sardinia,  with  which  Richter  found  it  t 
agree  in  composition;  G.  =  6-380  — 6*392  ;  H.  =  3— 3-5;  white  and  like  anglesite  in  lustre.  Brei' 
haupt  makes  it  hemidomatic  (monoclinic  or  hemihedral);  and  found  for  the  fundamental  prism  th 
angle  101°  52' ;  and  says  that  the  bisectrix  of  the  optical  angle  is  normal  to  a  plane  truncatin 
an  edge  of  the  fundamental  prism,  and  not  to  the  base  as  in  anglesite.  The  optical  fact  state 
shows  that  the  prism  is  normally  orthometric ;  and  if  the  plane  referred  to  be  made  the  baa 
(or  plane  0)  then  the  mineral  agrees  with  anglesite,  both  crystaUographically  and  optically.  Thl 
so-called  fundamental  prism  is  prism  ^-i  of  anglesite,  which  has  the  angle,  as  above  given,  101 
14'.     The  form  approaches  fig.  516  above. 

Alt. — Anglesite  occurs  altered  to  cerussite  (f*b  C) :  also  to  a  hydrous  anglesite,  according  t 
Breith. 
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634.  ZINKOSITE.    Zinkosit  Breith.,  B.  H.  Ztg.,  xi.  100,  1852.     Anhydrous  Sulphate  of  Zinc.  .-^ 


According  to  Breithaupt,  this  sulphate  occurs  at  the  mine  of  Barranco  Jaroso  in  the  Siern 
Almagrera,  Spain,  in  crj'-stals  isomorphous  with  anglesite  and  barite.     Doubtful.     Gr. =4*331. 


535.  LEADHILLITE.  Plomb  carbonate  rhomboidal  Bourn.,  Cat.,  p.  343,  1817.  Sulphate: 
tricarbonate  of  Lead  Brooke,  Ed.  Phil.  J.,  iii.  117,  1820.  LeadhiUite  Beud.,  Tr.,  ii.  366,  1832? 
Bleisulphotricarbonat,  Ternarbleierz,  Weiss.    Psimythit  Glocker,  Syn.,  256,  1847. 

Orthorliombic.     /A  /r=103°  16',  0  A  l-^=:120°  W;  a:h:  (?=l-7205 
1  :  1*2632.      Observed  planes  as  in  f.  518,  with  also  i-2  replacing  edgftj 
between  Zand  i-l.     Hemihedral  in  /and  some  other  planes  ;  hence  mon- 
oclinic in  aspect,  or  rhombohedral  when  in  compound  crystals. 


»; 


0  A  f  ^=150°  10'     i-l  A  f  ^=156°  27'    i-l  A  7=128°  22' 
0  A  i=126  11        i-l  A  1-5  =  128  U  i-l  A  ^-2  =  111  36 

i-t  A  |-i=119  50      i-l  A  i-111  30      i-l  A  i-l=dO 
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)leavage  :  ^-^  very  perfect ;  i-l  traces.  Twins,  f.  520, 
21  (drawn  with  i-l  as  top  plane),  consisting  of  3 
rystals ;  composition-face,  1-^  (see  f  522) ;  also  par- 
llel  with  I. 

H.  =  2-5.      G.  =  6-26-6-44:.    Lustre  of  i-l  pearly, 
ther  parts  resinous,  somewhat  adamantine.     Color 
'hite,  passing  into  yellow,  green,  or  gray.     Streak 
^j^  ncolored.     Transparent  —  translucent.     Conchoidal 
racture  scarcely  observable.     Rather  sectile. 

Comp.— tbS  +  3  ]^b  C= Sulphate  of  lead  27-45,  carbonate  of  lead  72-55  =  100. 
Berzelius  (Jahresb.,  iii.  134);  2,  Stromeyer  (Gel.  Anz.  Gott.,  113,  1825): 


Analyses 


I 


LeadhiUs      l»bS 


28-7 
28-3 


l»b 


C  71-0=99-7  Berzelius. 
72-7  =  100  Stromeyer. 

Pyr,,  etc. — B.B.  intumesces.  fuses  at  1*5,  and  turns  yellow;  but  white  on  cooling.  Easily 
jduced  on  charcoal.  "With  soda  affords  the  reaction  for  sulphuric  acid.  Effervesces  briskly  in 
itric  acid,  and  leaves  white  sulphate  of  lead  undissolved. 

Obs. — This  ore  has  been  found  at  Leadhills,  with  other  ores  of  lead  ;  also  in  crystals  at  Red 
ill,  Cumberland,  and  near  Taunton  in  Somersetshire.  Grenada  is  also  stated  to  be  a  locality  of 
,  and  the  island  of  Serpho,  Grecian  Archipelago.  The  crystals  seldom  exceed  an  inch  in  length, 
id  are  commonly  smaller.  Reported  by  0.  U.  Shepard  (Am.  J.  Sci.,  II.  xv.  446)  from  Newberg 
istrict,  S.  C,  but  there  is  some  doubt  as  to  the  locality ;  also  from  the  Morgan  silver  mine,  Spar- 
mburg  District,  S.  C. 

Brooke  and  Miller,  who  show  that  the  form  of  leadliillite  is  orthorhombic,  make  the  prism  \-i  (of 
iO"  20)  the  fundamental  vertical  prism,  and  appear  to  regard  the  species  as  related  to  aragonito. 
he  fact  that  the  twins  are  not  formed  parallel  to  the  faces  of  this  prism  (as  they  should  be  if 
le  prism  \-i  were  homologous  with  the  aragonite  prism),  and  the  close  approximation  in  angle 
auglesite,  shown  above,  besides  other  reasons,  have  led  the  author  to  adopt  the  position  of  the 
ystals  here  given,  which  exhibits  the  anglesito  relation.  Susannito  (rhombohedral)  andleadhil- 
ie  (orthorhombic)  are  mutually  dimorphs,  and  so  also  are  dreclite  and  anglesito.  Now  susannite 
id  dreehte  are  nearly  identical  in  angle  ;  and  therefore  leadliillite  and  anglesite  must  be  equally 
jlated.  Since  in  susannite  the  sulphuric  acid  dominates  over  the  carbonic  acid,  and  impresses  on 
18  lead  salt  its  character  (or  the  form  of  the  sulphate),  the  same  should  be  the  case  ^vith  its  cor- 
late  leadhillite — this  species  being  the  very  same  chemical  compound.  (See  on  this  subject, 
m.  J.  Sci.,  II.  xviii.).  The  hemihedrism  of  the  species  gives  origin  to  the  peculiar  rhombohe- 
fflOJ  'al  aspect  of  the  twms.  The  angles  of  these  twins  are  near  those  of  susannite.  Fig.  1  is 
irtly  from  Mohs,  with  other  occurring  planes,  and  is  introduced  to  show  the  relations  of  the 
anes  in  the  position  of  the  crystal  adopted. 
On  crystallization,  Haidinger,  Ed.  Phil.  Trans.,  x.  217  ;  B.  &  M.,  Min.,  563. 

536.  CALEDONITE.     Cupreous  Sulphato-Carbonate  of  Lead  Brooke,  Ed.  Phih  J.,  iiL  1 17, 

1820.     Caledonite  Beud.,  Tr.,  ii.  367,  1832. 
40 
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Orthorhombic.    /A  7=95°,  0  A  M=:=123°  9' ;  ^ :  J :  c=l-5314 : 1 : 1-0913. 

Observed   planes  as  in  the  annexed  figure.' 

0  A  1-^=125°  29',  0  A  2-^=108°  5^  6>  A  |^:, 
125°  50',  0  A  1=115°  43',  7  A  ^4=132°  30', 

1  A  1,  pyr.,  =  105°  and  96°  45'.  Cleavage :  1 . 
and  ^  indistinct,  i-l  more  obvions.  Crystals! 
sometimes  large  ;  usually  minute  ;  occasion- 1 
ally  in  divergent  groups. 

H. =2-5—3.  G.==6-4.  Lustre  resinous. 
Color  deep  verdigris-  or  bluish-green  ;  inclin- 
ing to  mountain-green  if  the  crystals  are  deli-i 
cate.  Streak  greenish-white.  Translucent.! 
Fracture  uneven.     Rather  brittle.  ss 


Comp. — Sulphate  of  lead  combined  with  carbonate  of  copper  and  lead.    Analysis  by  Brooke 

(1.  c): 

l»bS55-8  tb  0  32-8  CuC  11-4:=  100  Brooke, 

corresponding  nearly  to  3  i*b  S  +  2  J*b  C-hC/u  C,  or  1^  Cu  C. 

Pyr.,  etc. — B.B.  on  charcoal  easily  reduced.     Partially  soluble,  with  a  shght  effervescence,  in 
nitric  acid,  leaving  a  residue  of  sulphate  of  lead  (Brooke). 

Obs. — Occurs  at  Leadhills,  Scotland,  accompanying  other  ores  of  lead,  in  crystals  with  linarite ; 
at  Red  GiU  in  Cumberland  ;  also  at  Retzbauya  in  Hungary ;  Tanne  in  the  Harz.     Said  to  occur  i 
at  Mine  la  Motte,  Missouri.     The  above  figure  is  by  Brooke  of  a  Leadhills  crystal. 

637.  DREELITE.    Dreelite  Dufrenoy,  Ann.  Ch.  Phys.,  Ix.  102,  1835.     Dreeit  Glocker,  Syn., 

261,  1847. 

Ehombohedral.      R  A  ^=93°   or   94°.      Cleavage :   rhombohedral,   in    ^^ 
traces.  [ 

H.  =  3-5.     G.:r=3-2— 3-4.     Lustre  pearly  ;  splendent  on  a  surface  of  frac- 
ture.    Streak  and  color  white. 


Comp.— Ca  S  +  3  ]6a  S.    Analysis  by  Dufrenoy  (1.  c.) : 

:6aS  61-73     CaS  14-275     OaC  8-05     Si  9-71     Xl  2-405     Ca  1-52    H  2-31=100. 


11 


Obs. — In  small  unmodified  crystals,  disseminated  on  the  surface  and  in  the  cavities  of  a 
quartzose  rock,  at  Beaujeu,  France,  Dept.  of  the  Rhone  ;  also  at  Baden weiler  (Baden). 

Named  by  Dufrenoy  after  Mr.  de  Dree,  a  Hberal  patron  of  science.  3 

Thomson  has  analyzed  another  compound  of  the  sulphates  of  baryta  and  lime  (Min.,  i.  \OQ)l 
consisting  of  71*9  of  the  former  to  28-1  of  the  latter ;  it  was  from  Harrowgate  in  Yorkshire.         r 


638.  SUSANNITE.     Sulphato-tricarbonate  of  Lead  pt.  (fr.  Susanna  mine,  lioadhfUs)  Brooke^ 
Ed.  N.  Phfi.  J.,  iii.  117,  138,  1827.     Suzannit  Raid.,  Handb.,  505,  1845. 

^^^  Ehombohedral.    B  A  ^=94°,  0  A  ^=128°  3' ; 

«^=1-1062.  Observed  planes  :  -2,  0,  i,  2,  4,  -1-4. 
O  A  2^:111°  13^  0  A  4=101°  30',  2  A  2=72°  30'. 
Cleavage  :   0  easily  obtained. 

£[.  =  2-5.  G.  =  6*5— 6-55.  Lustre  resinous- 
adamantine.  Color  white,  green,  yellow,  browm 
ish-black.     Streak  uncolored. 

Comp. — Same  as  for  leadhilHte.     Analysis  by  Brooke  (1.  c.) 
Sulphate  of  lead  27-5,  carbonate  of  lead  72-5. 

Crystals  from  Nertschinsk,  analyzed  by  Kotschubey,  having  Qth 
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=6-526— 6-55,  and  therefore  probably  susannite  rather  than  leadhillite,  afforded  him  (Koksch 
tfm.  Russl,  76,  1853)  tb  S  27-U5,  I»b  C  74-26  =  101-;n  ;  and  Ph'H  26-91,  tb  0  72-87  =  y9-78. 
'   Obs. — In  attached  crystals  at  the  Susanna  mine,  Leadhilla  in  Scotland  ;  at  Moldawa  in  'Hun- 
gry ;  Nertschinsk  in  Siberia.     Formerly  referred  to  leadhillite,  the  compound  crystals  of  which 
t  resembles. 

The  rhombohedron  i?  of  susannite,.  as  it  is  assumed  by  Haidinger,  equals  very  nearly  -2  of  dree* 
ite,  which  it  is  here  m.ade. 

539.  CONNELLITE.  Copper  Ore  of  an  azure  blue  color,  composed  of  needle  crystals  (fr. 
"Wheal  Providence)  Bashleigh,  Brit.  Min.,  ii  13,  pi.  12,  f  1,  6,  1802.  Sulphato-chloride  of  Copper 
Connel,  Rep.  Brit.  Assoc,  184.7.     Connellite  Dana,  Min.,  523,  1850. 

Hexagonal.    0  A  lrr:126°  50' ;  a=l-lo62.  Observed  planes 
IS  in  tLe  annexed  figure.     From  the  measurements  of  Maske 


ff.    Crystals  slender,  or  acicular ;  like  f.  526  ;  and 
also  hexagonal  prisms  (*-2),  with  the  pyramid  1. 


yne,  w=^ 


1  A  1,  ov.  summit, =73°  40' 


1  A/=:143  10 
1  A  1,  adj., =132 
1  A'2;-2=133  53 
^A'w;'=163  50 


50 


wAw''=lS7''  10' 
w  A  ^'-2=156  2 
-w;  A  7=166  54 
w  A  1  =  15^  3T 
/At-2=150 


Lustre  vitreous.     Color  fine  blue.     Translucent. 


Wheal  Unity  7 


Comp. — From  trials  by  Connell,  contains  oxyd  of  copper,  sulphuric  acid,  and  chlorid  of  copper, 
ind  supposed  to  be  a  compound  of  a  sulphate  and  chlorid  of  copper. 

Easily  soluble  in  nitric  or  muriatic  acid. 

Obs. — In  Cornwall,  at  Wheal  Unity  and  Wheal  Damsel,  in  slender  crystals,  not  over  7^77  in. 
n  diameter  and  -jV  in.  thick;  Maskelyne,  Phil.  Mag.,  IV.  xxv.  39,  whence  the  above  figure. 


640.  GLAUB£3RIT£!. 


Glauberite  Brongniart,  J.  d.  M.,  xxiii.  5,  1808.    Brongniartin  v.  Leonh. 
Handb.,  270,  1826. 


Monoclinic.  (7=68°  16',  /A  7=83°  20',  0  A  14=136° 
|30';  fl^  :  5  :  c=0-8454  :  1  :  0-8267.^  Observed  planes :  0; 
(Vertical,  /,  ^-^;  hemidomes,  24,  f4;  hemioctahedral,  |,  ^, 
1,  3,  -1 ;  3-3. 
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0  A  ^-^=111°  44' 
Oa1=13Q  49 
6^  A  3=88  57 
0  A  7=104  15 


-1  A -1=116°  20' 

1  A  1=95  22 
3-3  A  3-3=136  8 


Cleavage :   0  perfect. 

H.=2-5— 3.     G.=2-64— 2-85.     Lustre  vitreous.     Color 

Kale  yellow  or  gray ;  sometimes  brick-red.     Streak  white, 
racture  conchoidal ;  brittle.     Taste  slightly  saline. 

Var. — The  above  angles  are  from  Brooke  &  Miller.  Senarmont  found  (Ann.  Ch.  Phys.,  U\. 
XIX ri.  157) /A  7=82°  86'-83°  15',  Oa  1  =  137°  37',  0A3  =  89°6',  OA/=10r  62'-105''  17', 
-1  A  -  1  =  116°  18'  — 116°  52',  3-3  A  3-3  =  135°  20'. 


f 
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Oomp. — (I  ^a+-|  Ca)  S=Sulphate  of  soda  51*1,  sulphate  of  lime  48'9=100 ;  or,  Sulphnnc  acid'C 
57 "5,  lime  20  1,  soda  22-4.  Analyses:  1,  Brongniart  (1.  c.);  2,  v.  Kobell  (Gel.  Anz.  MuncheD,L 
Jahrb.  Min.  1846,  840);  3,  v.  Hauer  (Ber.  Ac.  Wien);  4,  Hayes  (J.  Nat.  H.  Soc.  Bost.,  iv.  498)*  I 
6,  Ulex  (Ann.  Ch.  Pliarm.,  Ixx.  51);  6,  Pisani  (C.  E.,  li.  131):  t 

CI  ^Pe  i 

=100  Brongniart. 

=99-60  Kobell. 

0-31        =100-07  Hauer. 

0-14=99-36  Hayes. 

,  B  3-5  =  100  Ulex. 


S 

Oa 

ISTa 

1. 

Yilla  Rubia 

56-5 

20-2 

23-3 

2. 

Berchtesgaden 

57-29 

21-04 

21-27 

3. 

Ischl 

57-52 

20-37 

21-87 

4. 

Tarapaca 

57-22 

20-68 

■21-32 

5. 

a 

55-0 

19-6 

21-9 

6. 

Yarengeville 

Na  S  50-50 

Ca 

Ca  S  48-78        clay  0-40=99-68  Pisani. 

No.  5  was  mixed  with  some  ulexite ;  No.  6  was  brick-red,  friable,  and  resin-like. 

Pyr.,  etc. — B.B.  decrepitates,  turns  white,  and  fuses  at  1*5  to  a  white  enamel,  coloring  the 
flame  intensely  yellow.  On  charcoal  fuses  in  O.F.  to  a  clear  bead ;  in  R.F.  a  portion  is  absorbed 
by  the  charcoal,  leaving  an  infusible  hepatic  residue.  With  soda  on  charcoal  gives  the  reaction  for 
sulphuric  acid.  Soluble  in  muriatic  acid.  In  water  it  loses  its  transparency,  is  partially  dissolved, 
leaving  a  residue  of  sulphate  of  hme.  and  in  a  large  excess  this  is  completely  dissolved.  On  long 
exposure  absorbs  moisture  and  falls  to  pieces. 

Obs. — In  crystals  in  rock  salt  at  YiUa  Rubia,  near  Ocana,  in  New  Castile ;  also  at  Aussee,  in 
Upper  Austria;  in  Bavaria;  at  the  salt  mines  of  Vio,  in  France  (0  A  7=104°  11',  Dufr.) ;  at 
VarengeviUe,  near  Nancy,  a  red  variety  in  salt  with  polyhalite  and  anhydrite ;  and  at  Borax 
Lake,  Cahforuia,  in  blue  clay,  at  a  depth  of  40  ft.,  having  been  obtained  in  an  Artesian  boring. 
Province  of  Tarapaca,  Peru  (affording  the  above  figure  and  Senarmont's  angles),  with  ulexite. 

Artif. — On  the  artificial  preparation  of  glauberite,  J.  Fritzsche,  J.  pr.  Ch.,  Ixxii.  291.  On  cryst., 
Senarmont,  Ann.  Ch.  Phys.,  III.  xxxvi.  157. 


641.  LANARKITE.     Sulphato-Carbonate  of  Lead  Broolce,  Ed.  Phil.  J.,  iii.  117,  1 820.    Lanarkite. 
Beud.,  Tr.,  ii.  366,  1832.    Dioxylith  Breiili.,  Char.,  1832.    Kohlenvitriolbleispath,  Halbvitriol- 
blei,  Germ. 

Monoclinic.     /A  7=85°  48' ;  ^-^  A  i-^,  front,  ==49°  50',  Greg;   0  A  -1-^.^ 

=120°  45'.     Plane  i-^  usually  rounded,  and  the; 
crystals  aggregated  lengthwise,  and  seldom  dis- 
tinct.    Cleavage  :   O  perfect ;  -1-i  less  perfect.'. 
Laminae  flexible  as  in  gypsum. 

H.  =  2-2'5.     G.=6-3-7;    6-3-6-4,  Thorn- 
Lustre  of  the  cleavage-face  pearly;  other r 


529 


1£ 


0 


son. 


parts  adamantine,  inclining  to  resinous.    Streak 
white.     Color  greenish- white,  pale  yellow,  ort 
gray.     Transparent — translucent. 


Oomp.— ]^b  S  +  tb  C=Sulphate  of  lead  53-15,  carbonate  of  lead  46'85. 
(L  c.) ;  2,  Thomson  (Phil.  Mag.,  III.  xv.  402) : 


Analyses :  1,  Brooke. ) 


1.  Carbonate  of  lead  46  9 

2.  "  "    46-04 


Sulphate  oHead  53-1=100. 

"  "     43-96=100;  Q.: 


:  6-31 97. 


P3rr.,  etc. — B.B.  on  charcoal  easily  i educed.  Partially  dissolved  in  nitric  acid  with  effervea- 
cence,  leaving  a  residue  of  sulphate  of  lead  (Brooke). 

Obs. — At  Leadhills,  Lanarkshire,  Scotland,  with  caledonite  and  susannite ;  of  very  rare  occur- . 
rence.    Massive  in  Siberia,  and  at  Tanne,  in  the  Harz ;  at  Biberweier,  Tyrol 


642.  OROOOITE.  Nova  minera  Plumbi  J.  G.  Lehman,  Acad.  Petrop.,  1766;  Pallas,  Voyages, 
1770,  ii.  235.  Minera  Plumbi  rubra  Wall,  Min.,  1778.  Rothes-Bleierz  Wern.,  Auss.  Kennz., 
296,  1774.  Plomb  rouge  Macquart,  J.  de  Phys.,  xxxiv.  1789  ;  Vauquelin,  BuU.  Soc.  Philomath., 
and  J.  de  Phys.,  xlv.  393,  1794,  xlvi.  152,  311,  1798.     Plomb  chromate  K,  Tr.,  iii.  )801.     Chro 
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mate  of  Lead  Chromsaures  Blei,  Bleichromat,  Chrombleispath,  Gtrm.  KaUochrom  Eaurm^ 
Handb.,  1086,  1813.  Crocoise  Btud.,  Tr.,  ii.  669,  1832.  Crocoisit  v.  Koh.,  Grundz.,  282  1838 
Krokoit  BrtitJu,  Handb.,  ii.  262,  1841.  ' 


t^ 


eel 


Monoclinic.  67=: 77°  27^  /A  7=93 
)-95507  :  1 : 1-0414,  Dauber.  Ob- 
erved  planes :  0^  not  common ; 
rertical,  /  (common),  i-%^  i-i  (not 
jominon),  ^-3,  t-2,  t'-f,  i-\  ,  ?  i-\  ,  ^-^, 
ir\ ;  clinodomes,  -J-l,  14,  ?  f  4,  2-1 ; 
lemidomes,  6-^,  5-i,  4-^,  ?  ^-^,  3-^, 
f  ^  l-^,  -8-^,  -6-^,  ?-5-^,  -4-^,-|-^, 
1-i  ;      orthodiao;onal      hemipyra- 

aids,  1,1,1,-1,4,? 
3,-4;  H 

i-i;  fl;- 
■3-1;  ?H; 

=?3-2):   3 

^3, 

=?  4-3) 

i-4,  4-4 

11-11 


42^  6^  A  1-^=138°  10^  a:h:c=: 
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4  -4  ^ 

Tj      3  5 


3    _9! 

-11-11  •    4.8.  .       Q.6  . 

10'       -^-^10,3    7?        ^  ■§"  J 


9-'^. 


4-^ 

^  3? 


-4-5 
^  3   J 


i3.13. 

^r  8  1 


3-3,  1-3, 


.12  . 

6-3, 


7 

5^-3, 


_4-i^ 


1-f; 


-8-2,   -f  2, 

H;  f-¥; 

,  9-3,  -12-3  ;  -TT-y- 

_4.-_l_0_    .      7.7     .       1  1.1  1    . 

^       3        ?       ^  ^     5        "1 3~    5 

9_4  .     9    9      1  «_9  .     5   K 

•     1,3    1  3  .    1  7.Q4  . 
?  4-5.  •    4-\  •    -4-1  •    -10-5.  •    -9-  . 


•ii 


Urals. 


Urals. 


5-5 


3-6;Jf7,   -7-7;   -8-8; 
clinodia2;onal  hemipyramids,  ?  3-^,  f-^, 

?  -1^-20. 


3  3 , 


-f5 


9-9, 


Brazil. 

-9-9; 

3   ^  , 


/A^-l=133°  9' 
(?  A  ^-^=102  33 


6^  A  2-1=118°  V 
i-^Ai-^=5Q  10 


-1  A -1  =  119°  12' 
1  A  1  =  107  38 


Cleavage  :  /  tolerably  distinct ;  O  and  i-i  less  so.     Surface  /  streaked  lon- 
;itudinally  ;  the  faces  mostly  smooth  and  shining.    Also  imperfectly  coluirj^: 

ar  and  granular. 
H.  =  2*5— 3.     G.=:5*9— 6*1.     Lustre  adamantine — vitreous.     Color  vari- 

us  shades  of  bright  hyacinth-red.     Streak  orange-yellow.     Translucent. 
Jectile. 

Var. — Dauber  gives  the  following  observed  angles  for  a  large  number  of  crystals  from  Brazil, 

gj||rrals,  and  the  Philippines  (Ber.  Ak.  Wien,  xlii.  17,  1860) : 


Brazil. 


J(m)  A  I{m) 
J{m)  A  -1  (i) 

-1  it)  A  -1  (0 

0(c)  A  l-i(z) 
0(c)  A3 -t  (a;) 
0(c)  A /(to) 


93' 


17'-93°43' 
'[4:G  36-145  46 
119  29  —  118   53 


Urals. 

93'22'-93°45' 
146  4  —  145  51 
119   20-118   56 
138   14-138  9 

97   44—97   35 


Philippines. 
93°  30 -93°  57' 
146   27  —  145   40 
119   20-118   52 


99  11-99 


rve* 


ccuf 


DIll< 


Prom  his  numerous  exact  measurements  he  deduces  for  the  angle  C,  or  the  inclination  of  the 
xis,  in  the  Brazilian,  77"  14'  23  " ;  the  Uralian,  77'  31'  20"  ;  the  Philippine,  77'  23  27".  Kupfier 
lade  this  angle  78°  1';  Brooke  &  .Miller,  77'  55';  Haidinger  obtained Jrom  one  crystal  77"^  10  ; 
nd  by  deductions  from  other  measurements  of  4  crystals  77°  29—77'  57'. 

Dauber  gives  figures  of  lifiy-four  different  crystals.  The  Brazilian  have  usually  the  plane  4-i, 
nd  an  extreme  variety  of  this  form  is  shown  in  f.  532.  One  form  from  the  Philippines  is  the 
indamental  octahedron  1,  -1 ;  another  I,  -1,  or  I,  -1,  «-^,  in  slender  prisms  ;  whUo  others  approach 
16  Uralian  in  form. 

Oomp.— f»bCr==Oxyd  of  lead  689,  chromic  acid  31-1  =  100.  Analyses:  1,  Pfaff  (Schw.  J^ 
fiii.  72);  2,  Berzelius  (ib.,  iiii.  54): 


1.  Or  31-7:^5         I>b  67-912  =  99-647  Pfaff. 

2.  31-50  68-50=100  Be rzehu.«i. 
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Vauquelin  discovered  the  metal  chromium  in  this  mineral  in  1*794  (1.  c,  1'794:,  1798,  and  J.  4  i 
M.,  ii.  737). 

Pyr.,^  etc. — In  the  closed  tube  decrepitates,  blackens,  but  recovers  its  original  color  on  cooling 
B.B.  fuses  at  rs,  and  on  charcoal  is  reduced  to  metallic  lead  with  deflagration,  leaving  a  residue 
of  chrome-oxyd,  and  giving  a  lead  coating.     With  salt  of  phosphorus  gives  an  emerald-green  bead 
in  both  flames.     Fused  with  bisulphate  of  potash  in  the  platinum  spoon  forms  a  dark  violet  mass,' 
which  on  sohdifying  becomes  reddish,  and  when  cold  greenish-white,  thus  difiering  from  vanadi-l 
nite,  which  on  similar  treatment  gives  a  yellow  mass  (Plattner). 

Obs. — First  found  at  Beresof  in  Siberia,  in  crystals  in  quartz  veins,  or  intersecting  gneiss  ort 
granite ;  also  occurs  at  Mursinsk  and  near  Nischne  Tagilsk  in  the  Ural,  m  narrow  vems,  iraversmg 
decomposed  gneiss,  and  associated  with  gold,  pyrite,  galenite,  quartz,  and  vauquelinite ;  in  Brazil, 
at  Congonhas  do  Campo,  in  fine  crystals  in  decomposed  granite ;  at  Retzbanya  in  Hungary, 
at  the  mine  of  St.  Anthony ;  Moldawa  in  Hungary ;  on  Luzon,  one  of  the  Philippines,  whence 
crystals  were  received  by  the  author  in  1 842,  from  El  Senor  Roxas  of  Manila,  and  understood  to 
be  from  the  northern  peninsula  of  Luzon ;  according  to  Dr.  Hochstetter,  at  the  mines  of  Labo, 
in  the  Province  of  North  Oamarines,  on  the  southeastern  peninsula  of  Luzon  (Dauber). 

This  species  was  first  noticed  by  Lehman  (1.  c).  The  name  Crocoite  is  from  /cjooko?,  saffron. 
Berthier,  in  1832,  gave  the  word  the  bad  form  Crocoise^  which  von  KobeU  altered  (to  make  it  con- 
formable to  ordinary  mineralogical  nomenclature)  in  1838,  to  Crocoisiie,  and  Breithaupt,  in  1841, 
to  Crocoite  (Krokoit),  and  v.  Kobell  also  to  this  last  mentioned  form  in  his  later  works.  Haus- 
mann's  Callochrome  has  the  priority ;  but  as  the  name  is  a  poorer  one,  not  mineralogical  in  form,.[ 
and  the  species  was  not  one  instituted  by  Hausmann,  we  aUow  Crocoite  to  stand. 

643.  PHCENICOOHROITE.    Melanochroit  Hermann,  Pogg.,  xxviii.  162,  1833.    Phoenik 
chroit   Glocker,  Grundr.,  612,  1839.     Subsesquichromate  of  Lead  TTiom.     Phcenicit  EaicL^ 

Handb.,  604,  1845.  ■; 

. 

Orthorhombic  ?     Crystals  usually  tabular,  and  reticularly  interwoven^ 
Cleavage  in  one  direction  perfect.     Also  massive. 

H.— 3— 3*5.      G.  =  5*T5.      Lustre  resinous  or  adamantine,  glimmering, 
Color   between  cochineal-  and   hyacinth-red  ;  becomes   lemon-yellow   oif 
exposure.     Streak  brick-red.     Subtranslucent — opaque.  ' 

Comp. — Ph^  Cr'^=Chromic  acid  23-1,  protoxyd  of  lead  76-9=100.    Analysis  :  Hermann  (Pogg. 
rsviii.  162):  ;, 

Chromic  acid  23*31  Protoxyd  of  lead  76  69=:  100.  j 

The  same  result  was  obtained  by  Gr.  Rose  (Jahrb.  Min.  1839,  575). 

Pyr.,  etc. — B.B.  on  charcoal  fuses  readily  to  a  dark  mass,  which  is  crystalline  when  cold.    Lf 
E.F.  on  charcoal  gives  a  coating  of  oxyd  of  lead,  with  globules  of  lead  and  a  residue  of  chrome 
oxyd.     Gives  the  reaction  of  chrome  with  fluxes. 

Obs. — Occurs  in  limestone  at  Beresof  in  the  Ural,  with  crocoite,  vauquelinite,  pyromorphite, 
and  galenite. 

Named  Melanochroite  by  Hermann,  from  iii\as,  black,  and  xc""i  color.    But,  as  the  color  is  red,, 
and  not  black,  and  the  name  is  therefore  false  to  the  species,  G-locker  changed  it  to  Phoenicochro-' 
ite,  from  (poiviKog,  deep  red,  and  ^p6a  ;  and  in  this  he  is  followed  by  Hausmann.     The  abbreviated  1  ^' 
form  phoenicite  is  bad,  because  it  is  too  much  like  the  name  of  another  mineral,  phenacite. 

644.  VAUQUELINITE.    Vauquehne  Berz.,  Afh.,  vi.  100,  1818.     Vauquehnite  5erz.,  N.Syst. 

Min.  Paris,  202,  1819.     Chromate  of  Lead  and  Copper. 

Monoclinic.     Crystals  usually  minute,  irregularly  aggregated.     Twins : 

annexed  figure ;  composition-face  a  plane  on  the 
^^^  acute  solid  angle  :   0  A  0  {of  the  two  individuals) 

yr ■ — -~^       =134°  30' ;  0  A  i-l=U9°  nearly.     Also  reniform 

^  \^^^_.^^____^^^,^^;^^  ^^  botryoidal,  and  granular ;  amorphous. 

\/ir7^^Ji>'^^^  H.  =  2-5— 3.     G.=5-5-5-78.     Lustre   adaman- 

^ -^-^^"^  tine  to  resinous,  often  faint.    Color  green  to  brown, 

apple-green,  siskin -green,  olive-green,  ochre-brown, 
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liver-brown;  sometimes  nearly  black.    Streak  greenish  or  brownish.    Faintlj 
translucent — opaque.     Fracture  uneven.     Rather  brittle. 

Oomp.— Cu^*  Or'+2  Ph'  Sr^=(6u.  Ph)'  Sr^=Oiyd  of  lead  61-4,  oxjd  of  copper  109,  chromio 
itj,.,    acid  27*7  =  100.     Analysis  by  Berzelius  (1.  c): 

Cr  28-33  f»b  60-87  Cu  10-80  =  100. 

Pyr.,  etc.— B.B.  on  charcoal  slightly  iutumesces  and  fuses  to  a  gray  submetallic  globule,  yielding 
at  the  same  time  small  globules  of  metal.  With  borax  or  salt  of  phosphorus  affords  a  green 
transparent  glass  in  the  outer  flame,  which  in  the  inner  after  cooling  is  red  to  black,  according  to 
the  amount  of  mineral  in  the  assay;  the  red  color  is  more  distinct  with  tin.  Partly  soluble  in 
nitric  acid. 

Obs. — Occurs  with  crocoite  at  Beresof  in  Siberia,  generally  in  mammillated  or  amorphous 
masses,  or  thin  crusts ;  also  at  Pont  Gibaud  in  the  Puy  de  Dome ;  and  with  the  crocoite  of 
Brazil. 

At  the  lead  mine  near  Sing  Sing  it  has  been  found  by  Dr.  Torrey  in  green  and  brownish-green 
mammillary  concretions,  and  also  nearl)""  pulverulent ;  and  at  the  Pequa  lead  mine  in  Lancaster 
Co.,  Pa.,  in  minute  crystals  and  radiated  aggregations  on  quartz  and  galenite,  of  siskin-  to  apple- 
green  color,  with  cerussite. 

Named  after  Vauqueliu,  the  discoverer  of  the  metal  chromium,  and  also  the  first  ono  to  notice 
the  crystals  of  this  species  (J.  d.  M.,  No.  VI.  i.  760). 

John  describes  a  greenish  or  brownish  chromo-phosphate  of  lead  and  copper  (chromphosphorkup- 
ferbleispath)  from  Beresof,  Siberia,  as  occurring  in  small  crystalline  concretions,  having  the  surface 
covered  with  capillary  prisms ;  H.  =  2— 3;  opaque  to  subtranslucent ;  fracture  uneven;  powder 
dull  greenish.  Analysis  afforded  (Jahrb.  Min.  1845,  67)  Ph  Cr  45-0,  tb  19-0,  Ou  11-20,  '^  4-10, 
Or  7-50,  manganese  ir.,  H  1-78,  impurities  11-42.  To  a  large  extent  soluble  in  nitric  or  muriatic 
acid.     It  is  probably  only  an  impure  vauquelinite. 

645.  JosSAiTE  Breiih.  (B.  H.  Ztg.,  xvii.  54  1858).  From  Beresof,  occurring  in  small  orange- 
yellow  crystals  with  vauquelinite.  Described  as  orthorhombic,  with  /A  /=  1 10"  — 118^,  and  traces 
of  prismatic  cleavage;  the  lustre  between  vitreous  and  waxy;  streak  dull  yello  wisli- white ;  H.= 
8-();  G.  =  5-2.  According  to  Plattner,  it  gives  the  reactions  of  chromic  acid  and  oxyda  of  lead 
and  zinc. 

646.  PETTKOITE.    Pettkoit  A.  FauUnyi,  Jahrb.  Min.  1867,  457. 

Isometric.  Common  form  the  cube ;  also  f.  6,  and  f.  6  with  phanes  of 
the  dodecahedron.     Cleavage  :  none  distinct. 

H.=2-5.  Lustre  bright.  Color  pure  black.  Streak  dirty  greenish. 
Fracture  uneven.     Taste  sweetish. 

Oomp.— Anacid  sulphate  of  iron;  0.  ratio  for  Fe  :  Pe  :  S  :  11=  1*5  :  13-5  :  27  :  l-o.  AUowmg 
for  some  hydrated  oxyd  of  iron  as  impurity  (about  105  p.  c,  as .1-51  of  water  would  requu-o  91 
of  3Pe  for  Umonite),  the  formula  may  be  (Fe',  Fe)  S^  with  Fe''  :  Fe=l  :  7.  Analysis:  A. 
Pauhnyi  (1.  c): 

S  45-32  3Pe  44-92  Fe  6-66  fi  1-51=98-41. 

Pyr.,  etc.— In  a  closed  tube  yields  water.  B.B.  on  charcoal  yields  a  magnetic  mass;  with 
soda  gives  the  sulphuric  acid  reaction.  Wholly  soluble  iu  hot  water,  with  a  deposit  of  a  floccu- 
lent  reddish-brown  precipitate.     Soluble  in  dilute  muriatic  acid. 

Obs.--From  Kremnitz,  in  a  breccia,  along  with  iron-vitriol  (melanterite),  m  crystals  from  th« 
size  of  peas  to  millets,  and  in  grains.    Named  after  Bcrgrath  v.  Pettko. 

647.  ALUMIAN.     Breith.,  B.  H.  Ztg.,  xvii.  53,  1858. 

Khombohedral  ?    Crystals  microscopic.    Cleavage,  traces.    Also  niassiv^ 
H.=:2— 3.     G.==2-7'02— 2-781.      Lustre  of  small  crystals  vitreous;  of 
masses  weak.     Color  white.     Subtranslucent. 
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Comp. — i^l  S'^  (,?)=Sulphuric  acid  60"9,  alumina  39' 1,     According  to  Utendorffer's  determine 
dons  (1.  c),  contains  37-'38  p.  c.  of  alumina,  with  sulphuric  acid,  and  no  water. 

Pyr.,  etc. — B.B.  unaltered ;  only  hygroscopic  water  given  off,  but  at  a  high  temperature  sulc  .J 
phuric  acid,  which  may  be  detected  by  litmus  paper.     With  cobalt  solution  a  fine  blue. 

Obs. — From  mines  in  the  Sierra  Almagrera,  southern  Spain. 


HYDKOUS  SULPHATES. 

ARRANGEMENT  OF  THE  SPECIES. 

I.  Oxygen  ratio  for  bases  and  acid  1:3;  the  species  coming  under  the  gen« 
eral  formula  RS  +  ^  aq,  JJS^-i-?i  aq,  or  (R^,  tj)S'+^i  aq. 

A.  Sulphates  of  Elements  in  the  Froioxyd  state. 
1.  Contain  ammonium.     Orthorhombic,  with  I A  1=100° — 108°. 


650.  Mascagntte  NH*OS+fl 

651.  BOUSSINGAULTITE        (?)  N  H*  0,  Mg,  S,  fl 

662.  Lecontite  (Na,  K,  N  H^  0)  S + 2  fl 


SOsie^KNHOa+aq 
Se2ie2i(Na,K;NH4)a  +  2aq 


2.  Contain  sodium,  without  magnesium,  calcium,  or  iron. 

653.  MiRABiLiTE  :N"aS+10H  SOsiOafNaa  +  lOaq 

3.  Contain  calcium  or  magnesium,  with  or  without  the  alkaline  metals ;  less  than  4  of  fl  to  1 

of  S.    Monoclinic  or  orthorhombic. 


654.  Gypsum 

655.  KlESERITB 

656.  polyhalitb 

657.  Mamanite 

658.  Picromeritb 

659.  Blcedite 


CaS  +  2B: 

MgS+fl: 

(|Ca  +  iMg  +  iK)S  +  ifl: 

(iCa  +  |Mg  +  iK)S  +  ifl 

aMg+iK)S  +  3fi 

(iMg+i]S-a)S  +  2fi 


4.  Bases  and  water  as  in  section  3.    Crystals  tetragonal. 
660.  LcEWEiTB  (iMg+iNa)S+lifi: 


Se2i02!|ea  +  2aq 

Se^iO^iMg+aq 

Se2||e2|(iK2  +  fea+JrMg)+iaq 

Se4e2||aK2+i€a+|Mg)+iaq.; 

Se2||e2liaK2+iMg)  +  3aq 

Se2ie2l(iNa2+iMg)+2aq 


S  eaie^Ki  Na2+i  Mg)  +  li  aq 


5.  EPSOMITE   GROUP.     Contain  magnesium,  iron,  manganese,  etc.;   4-7  of  fl  to  1  of  S 
Orthorhombic;  /A  7=  90°— 93°. 


661.  Epsomtte 

662.  Taurisoite 

663.  Fauserite 


MgS+Vfi 
Fe  S+7  fl 
(fMn  +  iMg)S  +  5fl 


se^ie^iMg+vaq 

Se^llOslFe+Taq 
Se2|e2l(iMg  +  ^Mn)  +  5iiq 


jeo- 


HYDEOUS   SULPHATES.  C33 

6b  COPPERAS  GROUP.  Basic  elements  and  water  as  in  section  5.  Monoclinic,  with  /A  /=a 
82°-92° ;  or  tricliiiio. 

J64.  Melanterite  reS  +  7H  Se,ie,|lFe  +  7aq 

>65.  PiSANiTE  (£^e,Cu)S  +  7  3  SO,|lO,l(Fe,eu)+7aq 

J66.  GOSLARITE  2nS  +  7  3  b02|e,|iZn  +  7aq 

567.  BiEBERiTB  CoS+7fl  Se,||e,ieo-h7aq 

)6a  MoRENOSiTE  NiS+7fl:  Se,ie,i|Ni-i-7aq 

»69.  Chalcanthite  6uS+5fl:  Seal|e,|€u+5aq 

7.  CYANOCHROITE  GROUP.     Contain  copper  and  potassium. 

370.  CYANOCHROn'E.         (iK+iCu)S  +  3a  Se2|ie2||(iKa  +  ^€u)-f3aq 

B.  Sulphates  of  Elements  in  the  Sesquioxyd  state,  or  Sesquioxyd  and  Proioxyd. 

8.  ALUNOGEN  GROUP.     0.  ratio  for  fi,  S,  fi=l  :  3  :  9  to  1  :  3  :  18. 

571.  Alunogen  3clS^+18fi  SOilOai^Al+e  aq 

672.  Coqdimbite  1PeS'4-9fl:  SOsJOall^^Fe+S  aq 

9.  ALUM  GROUP.     0.  ratio  for  R,  K,  S,  fi=l  :  3  :  12  :  24;  for  bases,  acid,  and  water,  1  i 

3  :  6.     Crystals  isometric. 

673.  TscuERMiGiTB  (i  (N  H*  0)'  +  f  ^1)  S'+ 18  3  Se2ie2|(HNH4)3  +  l'^^l)  +  6aq 

674.  KALDfiTE  (iK»+f  ^l)S'+18li  Se.lieslRiKa+f /?Al)  +  6aq 

10.  VOLTAITE  GROUP.  0.  ratio  for  E,  3S  not  1  :  3;  for  bases,  acid,  and  water,  1:3:4 
Crystals  isometric 

675.  YoLTAiTB  (Fe',  Fe)  S'+ 12  fl  S  B^\B.,\{Yq,  /?Fe)-h4  aq 

676.  Blakeite 

11.  HALOTRICHITE  GROUP.  0.  ratio  for  ft,  fi,  S,  fi=l  :  3  :  12  :  22;  for  bases,  acid,  and 
water,  1  :  3  :  5|.  Crystallization  orthorhombic  or  monocliuic,  usually  fine  fibrous  or 
acicular. 

This  group  is  related  in  ratio  to  the  Alum  group,  it  difTerin.G:  only  in  22  instead  of  24  of 
water.  But  the  real  difference  may  bo  much  greater,  and  this  is  rather  to  be  inferred 
from  the  unusual  ratio  for  the  water.  If  2  of  the  22  of  water  are  basic,  the  0.  ratio  for 
bases  and  acid  is  then  1  :  2,  and  for  bases,  acid,  and  water,  1:2:  3^.  The  formulas  of  tlie 
species  below,  based  on  this  ratio,  would  have  the  general  form  (H^.  11)"  +  ^  ^1)  S'+IO 
H  ;  or,  in  the  new  system,  S  e||e,|  {\  (H,,  R)  +  i  /?  Al)-i-3J  aq. 

677.  Mendozite  (i  Na'  +  f  Xl)  S''4-16^lt  Seo|e,|;  JNa,  +  t/?Al)  +  6iaq 

678.  PiCKERINGITE  (^  Mg-'  +  f  Xl)  §='+ 16^  It  S  OnlOafli  Mg  +  J /^Al)  + S^q 

679.  Apjounite  (iMn'  +  f  Xl)S'+16iti  Seo|e,I(i  Mn  +  f /?Al)  +  5iaq 

680.  Bosjemanxttb  (i(Mn^Mg)  +  f  XI)  S'+ 16^11  Seo|0,.||(K«n,Mg)+f?Al)-l-5ia^ 
081.  Halotrichitb  (if^e^+f  Xl)S'+16ilt  SOalOoKi  Fe+i/iAl)+5iaq 
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12.  RGEMERITE  GROUP. 

682.  RcEMERiTE  (iPe'+f  Pe)S^+12fl  SO,l|e2ll(iFe+S/?Fe)+3aq 

II.  Sulphates,  with  oxygen  ratio  of  bases  and  acid  1  to  less  than  3 ;  not  com  I 
taining  Copper  or  Uranium. 

The  copper  and  uranium  hydrous  sulphates  are  of  uncertain  formulas,  and  are  therefore  placeiif,  I 
by  themselves.     There  is  also  much  uncertainty  with  regard  to  the  true  formulas  of  the  specie 
here  included,  on  account  of  the  doubtful  relations  of  the  water. 

1.  0.  ratio  for  bases  (no  water  included)  and.  acid  2  :  5,  2  :  3,  3  :  5 

683.  COPIAPITB  3E^VS'+12fl(orl8fl:)  S5  09|Oi2l/?Fe6  +  12aq 

684.  Raimonditb  ^e'  S'  +  Ti  H  S  OIO*  l0¥e^  +  2^  aq 

685.  FiBROFERRiTB  3?e«  S'+  27  a  Se  OeiOiel^Fes  +  27  aq 

686.  Apatelite  3Pe^S^  +  2fl  S5  06|ei8|l5Fe9  +  2aq 


2.  0.  ratio  for  bases  (no  water  included)  and  acid  1  :  2. 

687.  BoTRYOGEN  (i  Fe^+f  Fe)  8=^+9  £[  Sa.03ie6i(Fe,  P¥e)z+9  aq 

3.  0.  ratio  of  bases  (water  excluded)  and  acid  1 :  IJ  to  1 :  1;  but  if  some  water  be  made  basic; 

1 :  1  for  aU,  as  in  the  formulas  below. 

688.  Aluminitb  ^18  +  9  3  SHOei/JAlg+Saq 

689.  Alunite  (i(K,fi)'  +  f  Xl)S  +  fi  *  SIlOeKiCKa,  H^+f /?Al)3  +  aq 

690.  LowiGiTB  (i(K,H)3+f^l)S+lffi  Slie6||(i(K2,H2)H-f/?2^1)3+lfa9: 

691.  Jarosite  (i  (K,  Na,  Itlf+i  ^e)  S  + 1-^  A  S|e6|j(KR2,H2)+f/:^Al)3  4-Uaq 

692.  Carphosideritb  (iil^+|1e'e)S+2fl  SIOeKiHa+f /?Fe)3+2aq 

..     The  species  Copiapiie,  Eaimondite,  Fihroferrite,  Boiryogen,  may  be  here  included,  if  part  of  tha 
water  is  basic. 

4.  0.  ratio  of  bases  and  acid  1  to  less  than  1. 

693.  Paraluminitb  3^12  8+15  a  /J^ile  OslOellS+lSa^l 

694.  PISSOPHAXTTB  ?  (^1, 3Pe)'^  S+]5fi  iff(Al,Fe)6  03i06iS+15acij 

695.  Felsobanyitb  ^PS+lOfl  •  /5Al6e3||O6|S+10a(^ 

696.  Glockerite  J'e'^S+efi:  *  /SFeeOsiOellS+eaq 

697.  Lamprophanitb 

III.  Sulphates,  with  oxygen  ratio  of  bases  and  acid  1  to  less  than  3.     Contain*  ■[ 
ing  Copper,  Lead,  or  Uranium. 

By  making  part  of  the  bases  accessory  hydrates,  instead  of  basic  to  the  acid,  the  formulai 
may  be  varied  ad  libitum.    Only  one  of  the  possible  forms  is  here  given. 

1.  Containing  lead  or  copper. 

700.  LiNARiTB  -    l»bS  +  Oufl: 

TOl.  Brochantitb  CuS  +  2|CJufi 

102.  Langitk  6u  S  +  3  Cu  S  +  fi 

703.  Otanoteichitb  Cu  S  +  (<5u^  ^1)  fl'+ 1 2  fl 


111. 


m 
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2.  Sulphates  of  Uranium. 


1.   Uhisulphaies. 

705.  JOHANNITE  (f  (U',^)  +  iCu')S+li]l 

706.  Ueanochalcite  (^  {W,  ^)  +  i  Ca')  S  +  i  Ou  S  +  9  fi 
P^IOY.  Medjidite  (?)(i©  +  iOa3)S4-7iE[ 


■l!a 


2.  Subsulphaies. 

108.   ZiPPEITE 
709.   VOGLIANITE 

110.  Uracoxite 


(e,0u«)2S^+8fl(or6fi) 
(U»  ^)^S  +  2a 


S|e6|(^eu  +  f(F,/?e)),-r-Uaq 
Sfle6iaea  +  KtJ,/?lf))3  +  Q^9a| 
S|ieel(iea+i^tJ)3  +  7iaq 


(€u,  H^),  03|e,o|S.,  +  8  (or  6)  aq 
(U, /?lf  )e  OalOo  JS  +  2aq 


5^|e6|£fii3+2aq 


1  :  1*3680.     Cleavage  :  i-l  perfect ;  0  imperfect. 


lY.  TELLURATES. 

711.  MoNTANiTB  BiTe  +  2fl 

Appendix. — Selenates  ? 

712.  Kerstenite 


650.  MASOAGNITE.  Mascagni,  Dei  Lagoni,  etc.,  in  Siena,  1779.  Sel  ammoniac  vitriolique, 
Sel  ammoniac  secret  de  Glauber  (fr.  Solfatara  near  Naples),  Sage,  Min.,  i.  62, 1777.  Ammoniaque 
sulfatee  Fr.     Sulphate  of  Ammonia.    Maskagnin  Karsi.,  Tab.,  40,  75,  1800. 

Ortliorliombic.     I A  1=107°  40',  0  A  l-^=122°  56',  a  :  h  :  c=l-5437  : 


OAi-i=150°  34' 
0  A  1-1=125  34 


f^Ai4,  bas.,=58°  52' 
|-^A|-^=118  52 


t-5  Af2  =  lll°  15' 
J  A  J,  over /,  =  87  26 


Usually  in  mealy  crusts  and  stalactitic  forms. 

H.=r2— 2*5.    G.  =  1*72—1 '73.    Lustre  when  crystallized,  vitreous.    Color 
yellowish-gray,  lemon-yellow.     Translucent.     Taste  pungent  and  bitter. 

Comp.— NH*OS-l-ft=Sulphuric  acid  53-3.  ammonia  347,  water  12-0=100. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  is  sublimed ;  with  lime  gives  off  ammonia 
vapors.     Dissolves  readily  in  water,  and  gives  with  baryta  salts  a  precipitate  insoluble  in  acids. 

Obs. — Occurs  about  volcanoes,  in  the  fissures  of  the  lava,  as  at  Etna,  Vesuvius,  and  the  Lipari 
Isles,  and  is  also  oue  of  the  products  of  the  combustion  of  mineral  coal. 

Named  after  Professor  Mascagni. 

651.  BOUSSINGAULTITE.     K  Bechi,  C.  R.,  IvUi.  583,  1864. 

A  sulphate  of  ammonia  with  part  of  this  alkali  replaced  by  magnesia.    Crystals  resemble  those 
of  mascagnite,  but  isomorphism  with  that  species  has  not  yet  been  established. 
Occurs  about  the  boric  acid  fumaroles  of  Tuscany. 

652.  LECONTITE.     W.  J.  Taylor,  Am.  J.  ScL,  II.  xxvi.  273,  1858. 

Oi'thorhombic.     In  prismatic  crystals,  long  or  short.     I A  /(calc.  from 


036 


OXYGEN   COMPOUIODS. 


i-l  A  ^-5)=103°  12',  0  A  l-fcll7°  r  ;  /A  ^-2=160°,  ^'-2  A  ^-2  =  115°,  J  *  A  ^ 
=127°  30'— 128°,  or  over  i-l,  52°— 52°  30',  Dana. 

H. =2—2-5.     Lustre  vitreous.     Colorless,  when  pure,  and  transparent. 
Taste  saline  and  rather  bitter.     Permanent  in  the  air. 

Oomp.— il S+2  :a  or  ((Na,  K),  N H*  0)  S+2 IBC.    Analysis  by  Taylor  a  c): 


S    . 
44-9'7 


NH^O 

12-94 


Na 
17-56 


K 

2  67 


19-45 


"With  2-80  organic  residue,  0-11  inorganic  id.,  and  P  trace. 

Pyr.,  etc. — Only  partially  sublimed  in  the  closed  tube,  but  otherwise  reacts  like  mascagnite. 

Obs. — From  the  cave  of  Las  Piedras,  near  Comayagua,  Central  America,  imbedded  in  a  black 
mass  made  up  of  the  excrement  of  bats.  The  crystals  often  have  a  coating  of  organic  matter. 
The  cave  is  worked  for  the  nitre,  which  the  earth  of  the  floor  near  its  mouth  afifords  by  lixivia- 
tion. 

Named  after  Dr.  John  L.  Le  Conte. 

An  artificial  salt  of  similar  general  formula,  but  having  ammonia  and  potash  as  its  bases,  is 
well  known  (Gmelin's  Ch.,  iii.  119). . 


653.  MIRABILITE.  Glauber  Salt.  Sal  mirabile  Glauber  (the  artificial  salt  at  the  time  of  itfl 
first  formation).  Naturliches  Wundersalz,  Glaubersalz,  Germ.  Glauber  Salt.  Sulphate  of 
Soda.     Sonde  sulfatee  Fr.     Mirabilite  Haid.,  Handb.,  488,  1845. 

Gediegen  Glaubersalz  (fr.  Saidschitz  and  Sedlitz)  ^d^i55,  Crell's  Ann.,  1791,  iL  18;=Natur« 
liches  Bittersalz  pt.  Lenz^  Min.,  i.  489,  l794;=Reussin  KarsL,  Tab.,  40,  1800. 

Monoclinic.  (7=72°  15',  I^  7=86°  31,  0  A  l-i 
=130°  19' ;  a-.h:  c=l-1089  :  1  :  0*8962.  Ob- 
served planes  as  in  the  annexed  figure. 


0  A  ^-^'=107°  45' 
0  A  i-i=U7  34 
0  A  1-^^=122  5 
0  A  -i-i=155  41 
0  A  2-1=113  0 


1  A  1,  front,=93°  12' 
-1  A-1,  front,  =  110  42 
i-i  A  l-^=130  10 
i-i  A  i-i=104:  4:1 


Cleavage :   i-i  perfect.     Usually  in   efflorescent 
crusts. 
H.=l-5— 2.     G.=l*481.     Lustre  vitreous.     Color  white.     Transparent 
— opaque.     Taste  cool,  then  feebly  saline  and  bitter. 

Comp.— ]SraS  +  10H=Soda  19-3,  sulphuric  acid  24*8,  water  55-9=100. 

Analyses:  1,  Rivot  (Ann.  d.  M.,  V.  vi.  558);  2,  Moissenet  (ib.,  xvii.  16);  3,  How  (Ed.  N.  Phil 
J.,  II.  vL  54): 


1.  Guipuzcoa,  Spain        S  24-8        l^J'a  19-5        Mg  0-5  Oa  0-3 

2.  St.  Rambert,  France       26-0  20-0  O'Y        H  CI  ir. 

3.  Windsor,  N.  Scotia  44-54  


il  54-5  Rivot. 
53-3  Moissenet. 
55-46  How. 


Pyr.,  etc. — In  the  closed  tube  much  water;  gives  an  intense  yellow  to  the  flame.  Very 
soluble  in  water ;  the  solution  gives  with  baryta  salts  the  reaction  for  sulphuric  acid.  Falls  to 
powder  on  exposure  to  the  air,  and  becomes  anhydrous. 

Obs. — Occurs  at  Isclil  and  Hallstadt  in  Austria;  also  in  Hungary,  Switzerland,  Italy;  at 
Guipuzcoa  in  Spain,  etc.;  abundantly  at  the  hot  springs  at  Carlsbad;  at  Kailua,  on  Hawaii, 
Sandwich  Islands,  abundant  in  a  cavern,  and  forming  from  the  action  of  volcanic  heat  and  gasea 
on  salt  water.  Effloresces  with  other  salts  on  the  limestone  below  the  Genesee  Falls,  Rochester 
N.  Y. ;  at  "Windsor,  Nova  Scotia;  also  near  the  Sweetwater  River,  Rocky  Mountains. 

The  artificial  salt  was  discovered  by  G-lauber,  a  German  chemist,  about  the  middle  of  the 
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WTenteenth  century,  whUe  he  was  operating  with  sulphuric  aci  I  and  common  salt ;  and  clio  name 
loj  mirahile  was  his  own  expression  of.  surprise  at  its  formation. 

Taking  the  plane  \-i  as  2-i,  the  axes  are  nearlj-- those  of  pyroxene,  becoming  a  :  6  :  c=0'.'>5445  • 
I  :  0-8962. 

The  so-called  Rmssin  is  impure  glauber  salt,  as  pronounced  by  Reuss  in  1791,  after  his  early 
jtudy  of  it.  It  occurred  as  a  deposit  of  crystals  and  elHorescent  crusts  in  or  about  the  mineral 
iprings  of  Saidschitz  and  Sedlitz,  and  according  to  Reuss  was  most  abundant  near  the  end  of  the 
ipring.  The  crystals  (some  of  which  were  ^  to  2  in.  long)  had  the  form  of  stout  r.-sided  prisms, 
yith  two  sides  smaller  than  the  others,  terminating  in  two  rhomboidal  plnnes — the  form  of 
ylauber  salt.  It  is  stated  to  have  become  a  white  powder  on  the  expulsion  by  heat  of  the  crys- 
allization-water.  The  analysis  was  made  first  on  a  solution,  of  the  salt,  and  afterward  on  the 
)flBoresced  salt,  which  contained  as  a  result  of  efflorescence  (the  usual  result)  no  water ;  and 
lence  the  amount  of  water  was  not  ascertained.  Crystals  reproduced  from  the  solution  lost  more 
ihan  half  their  weight  when  heated  to  redness ;  corresponding  with  the  fact  that  both_glauber 
alt  and  epsomite  contain  more  than  50  p.  c.  of  water.  The  analysis  afforded  Reuss  Xa  S  G6*04, 
.lig  S  31"55,  Mg  CI  2-19,  Ca  S  0-42 ;  which,  adding  the  water  and  excluding  the  Mg  CI,  corresponds 
iO  68'0  of  glauber  salt,  31*7  of  epsomite,  and  0'3  of  gypsum  =  100. 

EXANTHALOSE  Beud.  (Tr.,  ii.  47o,  1882)  is  a  white  efflorescence,  such  as  results  from  the  expo 
Jure  to  the  air  of  glauber  salt.     Beudant  obtained  the  composition  Na  S  +  2  ll  from  the  analyses 


1.  Vesuvius 

2.  Hildesheim 


S44-8 
42-5 


Na  35-0 
33-4 


£l20-2 
18-8 


rhe  Yesuvian  mineral  was  from  the  lavas  of  1813,  according  to  Beudant. 
S^av^to),  to  effloresce,  and  aAj,  salt. 


It  was  named  frorr 


554.  GYPSUM.  Vvxpoi  [t=mostly  burnt  Gypsuin\  Herodotus,  Plato,  TJieophrastus.  EtXiji'iri??, 
'AfpoaiXrii^ov,  Dioscorides,  V.  152,  159.  Lapis  specularis  (principal  part),  Gypsum  (=burnt  gyp- 
sum only),  Plin.  Lapis  specularis,  Gypsum,  acXn^'irm,  Gernn.  Gips  and  Fraueneis,  Hal.  Lumen 
de  Scaiola  [Scaghola],  Agricola,  Foss.,  251,  Interpr.,  465,  1546.  Glacies  Marise,  Marienglas 
[=Selenite],  Gips,  Gypsum,  Alabastrum  (fine  grained  G.),  Selenites  (cryst.  G),  Wall.,  Min., 
50,  1747.  Marmor  fugax  Linn.,  Syst.,  1736.  Gypsum,  Terra  calcarea  acido  vitrioli  saturata, 
Alabaster,  Selenites,  Cronst,  Min.,  18,  1758.  Gips,  Gyps,  Fraueneis,  Wern.  Gesso  Hal 
Yeso  Span.  Sulphate  of  Lime,  Alabaster,  Plaster  Stone.  Chaux  sulfalee,  Albatre,  Fr.  Satin 
Spar.  Montmar trite  Delameth.,  Legons,  ii.  380,  1812. 
Perhaps  in  part  'A\a0a(TTpiTns,  Theophr.,  Plin. 

Monoclinic.     C=Q6°  14',  if  the  vertical  prism  /  (see  f.  537)  correspond 
to  the  cleavage  prism  (second  cleavage),  and  the  basal  plane  0  to  the  direc- 


535 


538 


536 


537 


tion  of  the  third  cleavage.     /A  7=138°  28',  14  A  14=128°  31' :  «  :  ^  :  « 
=0-9  :  1  :  24135.     Observed  planes  :   0  (truncates  the  edge  2-^/2-?)  (a) ; 
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vertical,  i-l  (5),  i-i  {t),  /(^),  i-^  {x),  i-h  (s) ;  clinodomes,  2-1  (m,  or/*),  S-\^ 
^-l,  4-1  (A),  1-1,  5-z,  6-1  (^),  74,  8-^,  9-^ ;  hemidomes,  1-i  (d),  24,  S-i  {e),  ^4; 
octahedral,  1  (Q,  2  (^),  3  ('?^),  8-3  (w),  3-^  (y,  or  ^). 

0  A  1^^=66°  14'  6^  A  3-^=88°  8'  1  A  7=122°  IT' 

O  A  l-^=127  44  6^  A  2-1=145  41  1-^  A  ^-fcll3  30 

6>A3-fc8T58  0  A  4-1=126  12  ^  A  7=110  46 

6>  A  1=125  35  1  A  1  =  143  42  a  A  1=108  9 

0  A  7=67  52  2-1  A  2-1=111  42  i-l  A  2-1=124  19 


6^  A  2=98  46 


I 


Cleavage:  (1)  i-l,  or  clinodiagonal,  eminent,  affording  easily  smooth  po_ 
ished  folia ;  (2)  7,  imperfect,  fibrous,  and  often  apparent  in  internal  rifts  or 
linings,  making  with  0  (or  the  edge  2-1/2-1)  the  angles  66°  14'  and  113°  ^ 
46',  corresponding  to  the  obliquity  of  the  fundamental  prism  ;  (3)  0,  or  the  t 
base,  imperfect,  but  affording  a  nearly  smooth  surface.    Twins  :  1.  Composi- . 

tion-face  0  (f  538),  occurring  (A)  in  the  form  repre- : 
539  sented  in  f.  535,  having  then  the  reentering  angle  104°  ' 

32',  and  the  cross-lining  of  the  second  cleavage  (on 
that  parallel  to  7)  in  the  directions  cv,  vg,  meeting  i 
in  the  angle  cvg=lS2°  28',  or  twice  66°  14';    also 
occurring  (B)  in  a  form  made  up  of  planes  2-1  and  7 ' 
(instead  of  2-^,  1),  and  having  a  reentering  angle  .of  I 
132°  28',  at  the  opposite  end  of  the  crystal,  the  cleav- 
age lines  being  parallel  to  the  sides  of  the  reentering  i 
angle,     2.  Composition-face  1-i,  or  edge  1/1  (=1/1),  ,| 
reentering  angle  made  between  edge  1/ 1  {=n  / n)  of 
each  part,=123°,  or  double  the  supplement  of  1-i  on  < 
edge  7/7 (which  equals  61°  30') ;  twins  of  this  second  1 
kind  often  lenticular;  also  like  f  539  (compare  with  f.  537)  the  reentering  ; 
edges  made   of  the  planes  7  (n),  and  the   outer  convex  edges  either  of 
planes  1  (l)  and  S-i  (e)  blended  together,  and  meeting  at  extremity  in  an 
angle  of  25J°,  or  of  planes  1  and  %i,  and  having  the  angle  at  extremity 
55° ;  the  interior  cleavage  lines  parallel  to  7,  having  the  directions  cv,  vg, 
meeting  the  axis  at  61-J-°,  or  one  another  in  the  angle  123°.     Simple  crys- 
tals often  with  warped  as  well  as  curved  surfaces.     Also  foliated  massive ; 
lamellar-stellate  ;  often  granular  massive  ;  and  sometimes  nearly  impalpable. 
H. =1*5—2.      G.= 2 -314— 2*328,   when   pure   crystals.      Lustre   of  i-\ 
pearly  and  shining,  other  faces  subvitreous.     Massive  varieties  often  glis- 
tening, sometimes   dull   earthy.     Color   usually  white ;   sometimes   gray, 
flesh-red,  honey-yellow,  ochre-yellow,  blue ;  impure  varieties  often  black, 
brown,  red,  or  reddish-brown.     Streak  white.     Transparent— opaque. 

Var. — 1.  Crystallized^  or  Seleniie ;  either  in  distinct  crystals,  or  in  broad  folia,  the  folia  some- 
times a  yard  across  and  transparent  throughout. 

(&)  An  arenaceous  variety  occurs  in  Sussex,  N".  Brunswick,  the  crystals  containing  much  sand, 
which  is  often  regularly  arranged  within  them  (G.  C.  Marsh). 

2.  Fibrous;  coarse  or  fine,  (a)  Satin  spar,  when  fine-fibrous  a  variety  which  has  the  pearly 
opalescence  of  moonstone;  [h)  plumose,  when  radiately  arranged. 

8.  Massive;  Alabaster,  a  fine-grained  variety,  either  white  or  delicately  shaded;  scaly-grarm' 
lor;  earthy  or  rock-gypsum,  a  dull-colored  rock,  often  impure  with  clay  or  carbonate  of  lime,  and 
Bometimes  with  anhydrite.     The  Montmartre  gypsum  contains  carbonate  of  lime,  and  Delame* 
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therie  called  it  Montmartrite.     A  variety  from  Bovenden,  near  Gottingea,  contains  anhydritfl 
(Jahrb.  Min.  1856,  664). 

Oomp. — CaS  +  2  H=Sulpburic  acid  4r)-5,  lime  32-6,  water  20  9^:100.  Analyses:  1,  Buchola 
((Jehlen's  J.,  v.  159) ;  2,  v.  Rose  (Karst.  Min.  Tab.,  53,  1808);  8,  Do  la  Trobo  (Rarnin.  4th  Supply 
89);  4,  5,  Jungst  (ZS.  nat.  Yer.  Hallo,  viii.  482);  G,  7,  W.  Hampe  (B.  H.  Ztg.,  xx.  267): 


S 

Ca 

fl 

Si 

^1       Fe 

1. 

Cryst. 

44-8 

33-0 

21-0 

-— 98-8  Bucholz. 

2. 

Ch'anular 

44-16 

33-88 

21-00 

='.)y04  Rose. 

3. 

Albay,  fibrous 

44-19 

29-41 

20-18 

6-43 

0-64      =100-85  Trobe. 

4. 

Wienrode,  compact 

45-76 

31-87 

19-90 

2-80" 

0-60      =100-93  J iingst. 

5. 

Osterode,          " 

45-95 

32-62 

20-70 

0-42 

0-50      =100-19  Jungst. 

6. 

*'        white 

46-61 

32-44 

20-74 

0-15 

=99-94  Hampe. 

7. 

"        red 

46-50 

31-99 

21-56 

0-45      =100-80  Hampe. 

The  siliceous  variety  from  Albay,  Luzon  (Philippine  islands),  was  of  volcanic  origin. 

The  gypsum  of  East  River,  Pictou,  Nova  Scotia,  according  to  Prof  "W.  R.  Johnson,  and  that  of 
Southern  Virginia,  according  to  Prof  W-  ^-  Roj?crs  (Am.  J.  Sci.,  II.. v.  113,  1848),  contain  1  atom 
of  water  to  2  of  sulphate  of  lirae  (2  Ca  S-f  H),  the  former  affording  S  54*7,  lime  39  4, 11  5*90.  The 
passage  of  anhydrite  into  gypsum  is  exemplified  on  a  large  scale  in  many  places,  as  at  tho 
Canaria  valley  and  at  Bex  in  Switzerland  (Blum.  Pseud.,  p.  24;  Am.  J.  Sci.,  xlviii.  69).  and  the 
compound  here  described  may  have  been  formed  in  the  course  of  the  transition ;  or,  more  proba- 
bly, it  is  a  mixture  of  gypsum  and  anhydrite.  This  compound  is  formed  artificially  only  at  a  high 
temperature,  or  above  120'"  C.  The  incrustations  in  steam-boilers  on  tiie  ocean  consist  largely  of 
it,  as  shown  by  J.  F.  W.  Johnston,  and  later  by  R.  W.  Johnson,  who  gave  for  the  composition  of 
one  (Am.  J.  Sci.,  II.  v.  112,  1848),  having  G.  =  2-69,  and  a  fibrous  structure,  Sulphuric  acid  54-25, 
lime  3967.  water  6-07,  equivalent  to  2  of  Ca'S  to  1  of  H.  T.  L.  Phipson  found  in  one  (Inventors 
Institute,  Dec,  1867)  Sulphate  of  hme  65-0,  magnesia  19-0,  water  13-5,  Pe,  Al  0-85,  Na  CI  0*70, 
sand  0-45  =  99-50;  corresponding  to  1  of  Oa  S  +  II  and  1  of  Mg  I'l  (brucite). 

Pyr.,  etc.— In  the  closed  tube  gives  off  water  and  becomes  opaque.  Fuses  at  2-5  —  3,  coloring 
the  flame  reddish-yellow.  For  other  reactions,  see  Anhydrite,  p.  621.  Ignited  at  a  tcmperaturo 
not  exceeding  260°  C,  it  again  combines  j;vith  water  when  moistened,  and  becomes  firmly  solid. 
Soluble  in  muriatic  acid,  and  also  in  400  to  500  parts  of  water. 

Obs. — Gypsum  often  forms  extensive  beds  in  connection  with  various  stratified  rocks,  especially 
Hmestones,  and  marlytes  or  clay  beds.  It  occurs  occasionally  in  crystalline  rocks.  It  is  also  a 
product  of  volcanoes,  occurring  about  fumaroles,  or  where  snlphur  gases  are  escaping,  being 
formed  from  the  sulphuric  acid  generated,  and  the  lime  afforded  by  the  decomposing  lavas— lime 
being  contained  in  augite  and  labradorite.  It  is  also  produced  by  the  decomposition  of  pyrite 
when  lime  is  present;  and  often  about  sulphur  springs  where  sulphuretted  hydrogen  is  emitted, 
this  gas  changing,  through  reaction  with  vegetable  matter,  into  sulphuric  acid.  Gypsum  is  also 
deposited  on  the  evaporation  of  sea-water  and  brines,  in  which  it  exists  in  solution.  Crystals 
may  be  seen  to  form  on  evaporating  a  drop  of  sea-water  in  the  field  of  a  microscope. 

Fine  specimens  are  found  in  the  salt  mines  of  Bex  in  Switzerland ;  at  Hall  in  the  Tyrol;  in  the 
sulphur  mines  of  Sicily;  in  the  gypsum  formation  near  09ana  in  Spain;  in  the  clay  of  r^liotover 
Hill,  near  Oxford ;  and  large  lenticular  crystals  have  been  met  with  at  Montmartre,  near  Pans. 
A  noted  locality  of  alabaster  occurs  at  Castelino,  35  m.  from  Leghorn,  whence  it  is  taken  to 
Florence  for  the  manufacture  of  vases,  figures,  etc. 

This  species  occurs  m  extensive  beds  in  several  of  the  United  States,  and  more  particularly 
N.  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is  usually  associated  with  salt 
springs.     Also  in  Nova  Scotia,  Peru,  etc. 

Handsome  selenite  and  snowy  gypsum  occur  in  N.  York,  near  Lockport  (occasionally  f  532)  m 
limestone  along  with  pearl  spar  and  anhydrite ;  also  near  Camillus,  Onondaga  Co. ;  occasionally 
crystals  are  met  with  in  the  vicinity  of  Manlius.  In  Maryland,  large  grouped  crystals  on  tlie  St. 
Mary's,  in  clay;  also  near  the  mouth  of  the  Patuxent.  In  Virginia,  large  beds  of  gypsum  with  rock 
salt,' in  Washington  Co.,  18  m.  from  Abingdon;  also  near  Lynchburg.  In  Ohio,  large  transparent 
crystals  have  been  found  at  Poland  and  Canfield,  Trumbull  Co.  In  Tenn.,  solenite  and  alabaster 
in  Davidson  Co.  In  Kentucky,  in  Mammoth  Cave,  it  has  the  forms  of  rosettes,  or  flowers,  vmes, 
and  shrubbery.     Abundant  also  W.  of  the  Mississippi  in  many  places,  and  in  C-.ilifornia. 

In  N.  Scotia,  in  Sussex,  King's  Co.,  on  Capt.  McCready's  farm,  large  single  and  grouped  crystals, 
which  mostly  contain  much  symmetricallv  disseminated  sand. 

Plaster  of  Paris  (or  gypsum  which  has  been  heated  and  ground  up)  is  used  for  makmg  moulds, 
taking  casts  of  statues,  medals,  etc.;  for  producing  a  hard  finish  on  walls;  al.so  in  the  manufacture 
of  artificial  marble,  as  the  scagliola  tables  of  Leghorn,  and  in  the  glazing  of  poroolam. 

The  fibrous  variety,  whe-.^  cut  en  cahoclion  and  polished,  resembles  cat's-eyo. 
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G-ypsum  is  related  in  form  to  heulandite,  a  fact  Ir  »ught  out  in  the  view  above  taken  of  the 
crystallization  (Am.  J.  Sci.,  II.  xvii.  85).  To  the  table  of  observed  planes  the  lettering  of  Brooke 
and  Miller  for  the  planes  is  added.  Plane  /of  f.  537  would  be  situated  on  f  536,  between  2-i  and 
Z-i  below,  or  the  back  1-i  and  3-i  above.  Kenngott  obtained  from  an  English  crystal  2-i  A  2-i 
111°  14'  (Ber.  Ak.  Wien,  xL). 

Recent  articles  on  cryst.,  B.  &  M..  Min.,  536  ;  Quenstedt,  Min.,  1855,  1863 ;  Dufrenoy,  Min.,  1856  ; 
Hessenberg,  Min.  Not.,  No.  ii.  iv.     There  seems  to  be  good  reason  for  accepting  as  the  true 
fundamental  form  that  above  adopted,  since  the  planes  of  tlie  fundamental  prism  /,  and  0,  cor 
respond  in  this  case  to  directions  of  cleavage.    Most  authors  make  2-%  the  prism  TJ  and  2-i  (of  rare« 
occurrence)  the  plane  0.     The  symbols,  on  this  basis,  with  the  lettering  of  Miller,  are  as  follows, 
following  the  above  order  (Hessenbei-g,  Min.  Not.,  No.  iv.):  «-i(a);  i-i  {b\  l-i  {t\  1  (?i),  2-2  (a;), 
3-3  (5);  /(m,  or  /  of  Neumann),  *-|,  i-\^  i-^  (h)^  i-%  i-^,  i-h  {k\  2-|,  i-i,  i-^ ;  -l-i  {d\  0{q  of  Quen-i 
gtedt),  ^-i  (e),  ^-i  (/?  of  Hessenberg) ;  -1  (l),  l-i  (v),  1-3  (u),  ^  (w)-,  -d-t  (y,  or  k  of  Neumann) ;  f-23 
(J  of  Hessenberg). 

Named  from  yvipog,  the  Greek  for  the  mineral,  but  more  especially  for  the  calcined  mineral.  \ 
The  derivation  ordinarily  suggested,  from  y^,  earth,  and  tipcoj,  to  cook,  corresponds  with  this,  the ) 
most  common  use  of  the  word  among  the  Greeks.  Theophrastus,  after  mentioning  localities, 
speaks  of  the  making  of  gypsum  by  burning  the  proper  stones  (among  which  alabaster  is  included) ; 
of  making  plaster  or  cement  from  it  by  "  powdering  it,  pouring  on  water,  and  stirring  it  with  wooden 
instruments,  there  being  too  much  heat  for  the  hand;  "  of  the  necessity  of  preparing  it  "  imme« 
diately  before  the  use  of  it,  because  it  soon  dries  and  becomes  hard ;  "  of  its  value  for  whitening 
the  walls  of  houses,  and  of  its  being  an  excellent  material  for  making  images  and  ornaments. 

The  word  yvxpoi  in  Plato  and  Herodotus  has  been  sometimes  translated  chalk,  but  not  so  in  the 
latest  and  best  Lexicon — the  recent  edition  of  Stephanus.  The  sentences  in  Herodotus  containing 
it,  and  the  verb  yvipocx)  derived  from  it  meaning  to  cover  or  whiten  with  gypsum,  are  most  intelligible 
if  calcined  gypsum,  or  preparations  from  it,  are  understood. 

Powdered  chalk  is  not  likely  to  have  been  used  for  a  whitewash  ;  and  a  wash  is  implied  instead 
of  dry  chalking.  Moreover,  true  chalk  was  probably  unknown  to  the  Greeks,  it  being  a  produc- 
tion of  more  western  countries ;  and,  according  to  Pliny,  even  the  Romans  included  under  their 
term  Greta  (Latin  for  c/ia^Z;)  principally  clays,  and  prominently  the  "Cimohan  earth"  (Cimolite,  p. 
457),  true  chalk  being  what  Phny  calls  "  the  inferior  kind."  Theophrastus  speaks  of  a  Tymphcean 
gypsum  (so  called  by  the  people  of  Tymphsea)  which  was  a  fuller's  earth  of  some  kind.  The  word 
yvxpoi  is,  therefore,  much  more  likefy  to  have  been  apphed  af  times  to  white  clays  than  to  true 
chalk.  The  ancients  were  acquainted  with  lime  from  the  burning  of  limestone,  and  could  not  have 
called  this  yixpoi.  Plato's  expression,  Tnv  6e  ban  Xevxij  yvipov  t]  xiofog  XevKorepav,  ""Whiter  than  gyp- 
sum or  snow,"  is  not  improved  by  supposing  it  chalk;  for  there  is  nothing  whiter  than  calcined 
gypsum,  or  the  ceilings  or  ornaments  made  from  it. 

Selenites  (=moon-stone)  of  Dioscorides,  which  he  says  was  also  called  aphroselenon  (moon-froth), 
"  because  it  was  found  at  night  while  the  moon  was  on  the  increase,"  was  probably  crystalhzed  gyp- 
sum or  modern  seleuite.  His  description  >evK6<;,  (5(«uy/)f,  kov^o^  {=white,  transparent,  light),  is  good 
as  far  as  it  goes ;  and  the  uses  of  the  stone  which  he  mentions  also  agree  better  with  this  view  than 
with  that  of  its  being  either  the  modern  moonstone  or  cafs-eye,  to  which  it  has  been  referred.  The 
name  is  from  utMvri,  moon,  and  alludes  probably  to  the  peculiar  moon-like  white  reflections. 
Some  aggregated  crystallized  masses  might  well  have  suggested  the  name  aphroselenon.  It  is 
doubtful  what  Pliny  had  in  view  under  the  name  selenitis  (xxxvii.  67  j :  it  is  probable,  from  his 
brevity  on  the  subject,  that  he  did  not  know  the  mineral. 

Lapis  specularis  (Specular-stone)  of  Pliny  was  mostly  crystallized  gypsum  (the  rest  being  m'ica) ; 
he  speaks  of  it  (xxxvi.  59)  as  affording  by  burning  the  best  of  gypsum. 

'AhiPaarpirris  [oT  alabastcr-stone,  meaning  the  stone  out  of  which  ointment  vases  of  the  kind 
called  alabastra  were  made)  was  with  Theophrastus  and  Pliny  mainly  if  not  wholly  stalagmite, 
which  is  now  often  called  oriental  alabaster  (see  under  Calcite)  ;  and  Thebes  in  Egypt  was  a  famous 
locality.  Such  vases  were  made  of  other  materials,  and  it  is  possible  that  gypsum-alabaster  was 
one ;  for  when  polished  it  often  resembles  some  clouded  stalagmites.  This  opinion  is  favored — 
though  not  placed  beyond  question — by  the  statement  in  Theophrastus,  which  Phny  reiterates,* 
that  the  gypsum-stone  is  "very  similar  to,"  '-notunhke"  (meaning  in  the  rough  state,  of  course) 
alabastrites,  which  resemblance  is  not  obvious  if  stalagmite  is  the  only  alabastrites.  The  alabas- 
iritis  of  Pliny,  from  Syria,  said  to  be  white  spotted  with  various  tints,  may  be  of  this  kind,  as 
Syria  was  noted  for  its  gypsum-stone,  according  to  Theophrastus  and  Pliny. 

*  It  is  not  clear  that  Pliny  is  here  independent  authority.  He  appears  to  be  citing  from 
Theophrastus  in  the  most  of  what  he  says  about  gypsum ;  and  in  one  or  two  cases  he  cites  blun- 
deringly. He  says,  for  instance,  that  plaster  after  hardening  may  by  pounding  be  powdered  [for 
use  agai!lj ;  whereas  Theophrastus  states  more  correctly  that  "  by  burning  it  may  again  and  again 
be  made  fit  for  use." 
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'A\d0a(Trpov  (alabastron)  occurs  as  the  name  of  alabaster-stone  in  the  writings  of  the  liisto- 
dan  Herodianus  about  two  Centuries  after  Christ,  but  without  description.  The  alabastmm  of 
Pliny,  something  white  and  froth-like,  called  also,  as  he  says,  stinimi,  sfibi,  and  larbasis,  and  com- 
ng  from  silver  mines,  cannot  be  alabaster.  There  is  here  probably  some  mistake  on  the  part  of 
Pliny.  ^ 

Burnt  gypsum  is  called  Plaster-of-Paris,  because  the  Montmartre  gypsum  quarries,  near  Paris, 

triiehre,  and  have  long  been,  famous  for  affording  it. 

I  cor.     Alt. — G-ypsum  occurs  altered  to  calcite.  malachite,  quartz. 

irare 

)lloiv8; 

[555.  KIESERITE.  Kieserit  Reichardt,  Salzbergwerk  Stassfurt,  1860;  B.  H.  Ztg.,  xx.  39, 
1861.  Martinsite  Kenngoii,  Ueb.,  1856-57,  22;  Ramm,,  Pogg,  xcviii.  262,  1856  (not  Martinsite 
Karsien,  1845). 

Orthorliombic.     Massive ;  fine  granular  or  compact. 
H.  =  2*5.     G.  =  2'617,  Bischof.     Color  white,  grayish-white,  to  yellowish. 
Translucent  to  opaque.     Friable  to  firm.     Little  soluble. 

Comp. — MgS+fi= Sulphuric  acid  580,  magnesia  290,  water  13-0=100.  Analyses:  1,  Ram- 
tnelsberg  (Pogg.,  xcviii.  262) ;  2-4,  Siewert  &  Leopold  (Jaliresb.,  1860,  788);  6,  Reichardt  (Jahrb. 
Min.  1866,  343) : 

[15-5]  =  100  Ramm. 

13-47  =  100-96  Siewert. 
[12 -49]  =  100  Siewert. 

14-13-100G9  Leopold. 

14-30,  CI  2-18,  insol.  0-39  =  99-14  Reichardt. 

Reichardt  in  his  earhest  analyses  obtained  (1.  c.)  S  43-05,  Mg21-66,  t[  34-56,  which  corresponds 
to  MgS+3H.  Anal.  2,  3,  are  of  an  opalescent,  translucent,  and  friable  variety,  and  4  of  a  darker 
yellow,  opaque,  and  much  harder  kind. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  easily,  and  with  soda  on  charcoal 
gives  the  sulphuric  acid  reaction.  But  little  altered  at  100°  C.  Dissolves  in  nitric  acid,  leaving 
a  small  residue  of  impurities.  Soluble  slowly  in  water,  but  completely,  100  of  water  taking  up 
40-9  parts ;  a  residue  is  deposited  of  microscopic  crystals  of  anhydrite,  or  of  stassfurtite. 

Obs. — From  the  salt  mine  of  Stassfurt,  often  mixed  with  caruallite  and  gypsum.  F.  Bischof 
divides  the  Stassfurt  salt  beds  vertically  (Ann.  Ch.  Phys.,  IV.  v.  305,  and  B.  II.  Ztg.,  xxiv.  1865) 
into  4  regions,  corresponding,  he  observes,  to  the  natural  order  of  origin  from  an  evaporating 
saline:  1,  or  lower,  the  anhydrite  region;  2,  the  poJyhaliie;  3,  the  kieserite;  and  4,  the  caiTiallite. 
The  kieserite  is  in  beds,  9  to  1 2  in.  thick,  alternating  with  common  salt.  The  whole  deposit  is 
about  190  feet  thick,  and  has  the  following  as  its  mean  percentage  composition  :  Common  salt  65, 
kieserite  17,  carnaUite  13,  chlorid  of  magnesium  (hydrated)  3,  anhydrite  2=100. 

Named  after  Mr.  Kieser,  President  of  the  Academy  of  Jena.  For  the  martinsite  of  Karsten, 
see  under  Halite,  p.  112. 

656.  POIiTHAIilTE.    Polyhahtes   Strom.,  Comment.  Soa  R.  Gottiag.,  iv.  139.     Polyhalit 

Strom.,  Unters.,  i.  444,  1821. 

Orthorhombic  ?  Clinohedral  ?  Descl.  A  prism  of  115°,  with  acute 
edges  truncated.     Usually  in  compact  fibrous  masses. 

H. =2-5—3.  G. =2*7689.  Lustre  resinous  or  sliijjhtly  pearly.  Streak 
red.  Color  flesh-  or  brick-red,  sometimes  yellowish.  Translucent— opaque. 
Taste  bitter  and  astringent,  but  very  weak. 

Comp.— RS+^fl:,  in  which  fi=fi:,  Mg,  Ca  in  the  ratio  1:1:  2= Sulphate  of  lime  45-2,  auL 
magnesia  19-9,  sul.  potash  28-9,  water  60  =  100.  Analyses:  1,  Stromeyer  (Unters.,  i.  144);  2, 
Rammelsberg  (Pogg.,  Ixviii.  512);  3,  Dexter  (Fogg.,  xciii.  1);  4,  Behnke  (ib.) ;  6,  C.  A  Joy 
(Inaug.  Dissert,  49,  Pogg.,  xciii.  1);  6,  7,  v.nauer(Ber.  Ak.  Wien,  xi.3S5);  8,  G.  Jenzsch  jPogg-, 
xcvii.175);  9,  Dexter  (1.  c.) ;  10,  Bischof  (Ann.  Ch.  Phys.,  IV.  v.  312);  11,  Reichardt  (Jahrb.  Mia 
1866.  845): 
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1.  Ischl  44-74 

2.  Aussee  45-43 

3.  "  45  62 

4.  Hallein,  rec?  4'2-29 

5.  Gnmnden  42-78 

6.  HaUstatt  56*41 

7.  Ebeusee  61-18 

8.  Vic,  red  44-11 

9.  "    gray  44-72 

10.  Stassfurt  42-64 

11.  "  43-44 
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NaS 


SEgS 
20-03 
20-59 
18-97 
18-27 
19-05 
11-04 
13-53 
1978 

19-08  

19-76 

2056  


0-61 
2-60 
0-75 


1-69 


KS 

27-70 
28-10 
28-39 
27-09 
28-11 
14-81 
19  12 
25-87 


3Pe 
0-34 
0-33 
0'24 


NaCl 
0-19 
0-11 
0-31 

1-38        

1-75  FeSO-36 

12-16        

0-23         0-41 
0-24         101 


27-77  0-44 
27-90  3-49 
26-22    


0-59 


5-95=98-94  Strom. 

5-24=:99-80  Ramm. 

6-02,  Si  0-32,  Mg  0-49=100-97  Dexter 

6-10,  Si  0-27,  ^Q  S  1-35=99-35  Behnko. 

6-41=99-21  Joy. 

5-58=100  V.  IJauer.  j 

6-05  =  100-52  V.  Hauer. 

6-16,  gi  0-11,  ^1  0-39,  Mg  0-02  = 

99  38  Jeuzsch. 
7-40=100  Dexter. 
5-75  =  99-54  Bischof. 
747,  MgCl  0-58=98-27  Reichardt. 


c.  of  water  t 


varr 


From  analysis  9,  6*23  p.  c.  of  clay  have  been  removed,  and  part  of  the  7*40  p. 
belongs  with  it. 

Berthier's  analyses  of  the  "Vic  polyhahte  (Ann.  d.  M.,  x.  260)  were  incorrect.  The  loc. 
Gnmnden  (anal  5)  should  be  either  Ischl  or  Aussee,  according  to  Eammelsberg,  who  says  the 
mineral  does  not  occur  near  Gmuuden  (Min.  Ch  ,  283,  1862).  Joy  says  in  a  letter  to  the  *»uthop 
dated  Oct.,  1805,  that  it  was  brought  to  G.  Rose's  laboratory  so  labelled. 

Pyr.,  etc. — In  the  closed  tube  gives  water.  B  B.  fuses  at  r5,  colors  the  flame  yellow.  On 
charcoal  fuses  to  a  reddish  globule,  which  in  R.F  becomes  white,  and  on  coohng  has  a  saline 
hepatic  taste;  with  soda  like  glauberite.  With  fluor  does  not  give  a  clear  bead.  Partially 
soluble  in  water,  leaving  a  residue  of  sulphate  of  lime,  wliich  dissolves  in  a  large  amount  of 
water. 

Obs. — Occurs  at  the  mines  of  Ischl,  Ebensee,  Aussee,  HaUstatt,  and  Hallein  in  Austria,  with 
common  salt,  gypsum,  and  anhydrite  ;  at  Berchtesgaden  in  Bavaria  ;  at  Vic  in  Lorraine. 

The  name  Polyhalite  is  derived  from  noXvi,  ?nany,  and  uAj,  salt,  in  allusion  to  the  number  of  salts 
in  the  constitution  of  the  mineral. 

For  remarks  on  the  position  of  the  polyhalite  at  Stassfurt  see  Ejeserite,  p.  641. 

657.  Mamantte  .A.  Goebel  {Bn\]  Ac.  St.  Petersb.,  ix.  16,  1865).     Like  polyhalite  in  aspect  and 
characters,  but  has  the  K,  Mg,  Ca  in  the  ratio  1:2:3.     Color  white ;  lustre  silky ;  structure 
foUated  fibrous.     In  nodules  as  large  as  the  fist,  at  the  salt  mine  of  Maman  in  Persia,  with  car-     y, 
nallite,  and  also  investing  or  intersecting  nodules  of  carnallitQ. 

fJ68.  PICROMERITE.  Picromeride  Scacchl  Mem.  Incend.  Vesuv.  1856,  191.  Pikromerit 
Ramm.,  Min.  Ch.,  281,  1860.  Kaiuit  Zincken,  B.  H.  Ztg.,  xxiv.  79,  1865.  Schdnit  E.  EeicJiardt, 
Jahrb.  Min.  1865,  602,  1866,  340. 

Monoclinic.     (7=Y5°  12',  I A  1=109°  50',  0  A  l-^=154:°  39',  0  A  2-^=  j 
116°  41'.     In  crystals  and  crystalline  crusts. 
H.=:2-5.     Coior  white. 


i 


Comp.  -  K  S  +  Mg  S  +  6  fi,  or  (^  K+i  Mg)  S+ 3  fi= Sulphuric  acid  39-8,  magnesia  9-9,  potash  i 
23-5,  water  26-8=100.    Analyses:  H.  Reichardt  (L  c):  j 


1( 


* 

8 

% 

± 

fl 

CI 

1.  stassfurt 

38-52 

11-56 

22-82 

[26-29] 

0-81  =  100. 

2. 

39-74 

10-40 

23-28 

26-87 

0-28=100-57 

Reichardt's  analyses  were  made  on  his  schonite,  a  salt  obtained  by  him  by  separating  the  chlorid 
of  magnesium  in  what  is  called  kainite  by  means  of  alcohol. 

Pyr.,  etc. — Loses  11  p.  c.  Avater  at  100°  0.,  and  all  the  rest  by  heating  to  133°  C,  Reichardt. 
According  to  Graham,  the  artificial  salt  loses  its  water  wholly  at  132°. 

Obs. — Found  at  Vesuvius  among  the  salts  produced  at  the  eruption  in  1855,  in  crystals  along 
with  crystals  of  cyauochroite,  an  isomorphous  species  in  which  copper  replaces  the  magnesia. 
Also  occurs  at  the  Stassfurt  salt  mine,  along  with  kieserite  and  carnallite.  It  is  often  mixed, 
at  stassfurt,  with  clilorids  and  other  salts.     Alcohol  dissolves  out  chlorid  of  magnesium. 

Kainite  of  Ziucken,  from  the  same  locality  at  Stassfurt,  is  nothing  but  the  impure  picromerite 
just  alluded  to,  as  shown  by  Reichardt.  It  has  been  analyzed  by  Graf  (B.  H.  Ztg.,  xxiv.  288)  j 
E.  and  H.  Reichardt,  Hosaeus,  and  Theile  (Jahrb.  Min.  186B,  337);  Philip  (ZS.  G..  xvii.  649); 
iiud  the  clilorino  in  the  results  varies  from  14*5  to  36-7  p.  c.     Nearly  all  the  chlorine  is  removed 
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NaS 

MgS 

Na  CI  Mg  CI 

1. 

Ischl,  rdh. 

33-34 

36-66 

0-33     

2. 

"     orange 

41-02 

36-36 

0-50      . 

3. 

Astrakan 

41-73 

35-81 

0-34 

4. 

Mendoza 

45-74 

33-31 

1-16 

5. 

u 

45-82 

33-19 

1-79 
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as  chlorid  of  magnesium  on  treating  the  mineral  with  alcohol.  Forma  granular  iLMses  which 
vary  in  color  from  colorless  to  grayish,  yellowish,  and  reddish,  and  has  G.  =  2-13 1 -2-147  but 
varying  to  2-1 84.  It  sometimes  contains  also  common  salt.  Named  picromeriU  in  aUusion  to  the 
magnesia  present;  and  Kainite  (properly  Cceniie)  from  fai^dj,  recent. 

659.  BLCEDITE.    Bloedit  John,  Uuters.,  1811.     Astrakanit  G.  Hose,  Reis.  Ural,  il.  270,  271, 

1842. 

In  imperfect  crystals.     Also  massive. 

Color  whitish,  orange,  reddish.     Translucent.     Yery  soluble. 

Var.— The  origmal  Jjlosdite  from  Ischl,  analyzed  by  John,  was  massive,  somewhat  fibrous,  flesh- 
red  to  brick-red  in  color,  and  spUntery  in  fracture.  The  aslrakanite,  from  near  Astrakan,  was  ia 
whitish  crystals. 

Oomp.— RS  +  2fi,  with  fi=iMg+i]Sra=Sulphate  of  soda  42-6,  sulphate  of  magnesia  35-9, 
water  21-5  =  100.  Analyses:  1,  John  (1.  c);  2,  v.  Hauer  (Jahrb.  G.  Reichs.,  605,  1856);  3, 
Gobel  (Rose's  Reis.  Ural,  1.  c);  4,  Hayes  (Proc.  N.  H.  Bost,  v.  391): 

ll 

22-00,  MnS  0-83,  ^PeS  0-34=93-00  John. 
21-o0  =  99-38  Hauer. 
21-95  =  99-83»  Gobel. 
19-60,  sand,  etc.  0-19  =  100  Hayes. 
18-84,  sand,  etc.  0-36  =  100  Hayes. 
*  1-T5  clav  and  sand  removed. 

Another  sample  afforded  Hayes  NaS  48-00,  MgS  34-20,  NaCl  1-21,  li  16-42,  Si, etc.  0-17  = 
100.  Dried  at  90^  F.  the  water  was  reduced  to  15-20  p.  c.  The  less  amount  of  water  in  Hayes's 
analyses  than  in  the  others  may  have  been  due  to  the  degree  of  drying. 

Pyr.,  etc. — Heated  lose;5  water  rapidly;  at  a  red  heat  fuses  quietly  to  a  transparent  globule, 
which  is  white  on  cooUng.     Somewhat  deliquescent  in  a  moderately  moist  atmosphere. 

Obs. — From  the  salt  mines  of  Ischl ;  the  salt  lakes  near  Astrakan,  east  of  ihe  mouth  of  the 
Volga  (anal.  3);  the  soil  of  the  country  near  Mendoza,  between  San  Luis  de  la  Punta  and  the 
foot  of  the  Andes,  especially  east  of  San  Juan,  occurring  in  imperfect  crystals  at  the  junction  of 
two  layers  of  common  salt,  one  to  two  feet  below  the  surface. 

Named  after  the  chemist  and  mineralogist  Blode. 

660.  LCEWEITE.    Loweit  Raid.,  Abh.  Ges.  Wiss.  Prag,  V.  iv.  1846;  Raid.,  Ber.  Fr.  Nat., 

ii.  266,  1847. 

Tetragonal.  Massive.  Cleavage  octahedrons  have  approximately  the 
angles  111°  44'  and  105°  2',  giving  for  the  vertical  axis  the  vaUie  1'304. 
Cleavage  :  basal,  distinct ;  /,  imperfect ;  1,  or  the  octahedral,  in  traces. 

H. =2*5— 3-0.  G.  =  2-376.  Lustre  vitreous.  Color  yellowish-white  to 
honey-yellow,  also  reddish.  Fracture  conchoidal,  with  the  aspect  some- 
what of  fire-opal.  Taste  w^eak.  Optically  uniaxial ;  refraction  positive, 
for  the  ordinary  ray  1*491,  extraord.  1*494. 

Oomp. — RS+l^-fl!,  with  fi=^Mg  +  i]?ra=Sulphate  of  soda  46-3,  sulphate  of  magnesia  39  1, 
water  14-7.    Analyses:  1,  Karafiat  (1.  c);  2,  v.  Hauer  (Jahrb.  G.  Reichs.,  1856,  C05): 

It 

14-45,  Vq,  ^1  0-66  =  99-21  Karafiat. 
14-80  =  100-22  Hauer. 

Obs. — In  pure  crystalline  masses  an  inch  thick,  involved  with  foliated  anhydrite,  at  the  Ischl 
Bait  mine,  Austria. 

661.   EPSOMITE.     Epsom  Salt.      Sal  nativum  catharticum  A.  Rennann,   De  Sale  native 
cathartico  in  fodinis  Hungarias  recens   invento,  Posonii,   1721.     Sal  neutrum  acidulare,  Sal 


S 

Mg 

Na 

1. 

5235 

12-78 

■  18-97 

2. 

52-53 

14-31 

18-58 
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Anglicanum,  Wall,  Min.,  184,  1T47.    Id.,  Sel  d'Epsom  Fr.  Trl.  Wall,  i.  339,  1753.    Halotrichui 
Scopoli,  De  Hydrarg.  Idrieuse  Tent,  Yenet.,  1761  (Klap.  Beitr.,  iii.  104),  Princip.  Min.,  1772.J 
Magnesia  vitriolata  (Sal  Anglicus,  Epsomensis,  Seidlizensis,  Seydschiitensis,  amarus,  etc.)  Bergm^^l 
Sciagr.,  1782.     Bittersalz  Wern.     Haarsalz  pt.     Epsomite  JReud.,  Tr.,  445,  1824. 

Orthorhombic,  and  generally  hemihedral  in  the  octahedral  modifications. 
/A  7=90°  34:\  0  A  1-1=150°  2'  ;  a:h:  c=0-5766  :  1  :  I'Ol.  14  A  14, 
basal,  =59°  27',  1-*  A  1-^,  basal, ==59°  56^  Cleavage:  brachydiagonal 
perfect.     Also  in  botryoidal  masses  and  delicately  fibrous  crusts. 

H.=2-25.  G.=l-751;  1'685,  artificial  salt,  Schifi.  Lustre  vitreous— ^ 
earthy.  Streak  and  color  white.  Transparent — translucent.  Taste  bitter, 
and  saline. 

Comp. — MgS  +  7  !ft,  when  pure=Magnesia  16-3,  sulphuric  acid  32*5,  water  51-2=:100.  Anal- 
yses: 1-4,  Stromeyer  (G-el.  Anz.  Gott.,  1833,  Pogg.,  xxxi.  137,  Schw.  J.,  Ixix.  255);  5,  Bonis  (Rev, 
Sci.  Industr.,  xiv.  300);  6,  Dufrenoy  (Tr.,  ii.  323): 

1^ 

49-24=99-69  Stromeyer. 

50-93=:99-85  Stromeyer. 

51-20=99-59  Stromeyer. 

51-70,  Cu  0-38,  Co  0-69=99-88  Stromeyei 

48-32  =  100  Bouis. 

47-20,  Ca  2-10=99-57  Dufrenoy. 


I     I 
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S 

Mg 

Fe 

Mn 

1. 

S.  Africa 

32-26 

14-58 

3-61 

2. 

Idria,  ^'■Haarsalz" 

32-30 

16-39 

0-23 

3. 

Catalonia 

31-90 

16-49 

4. 

Neusohl,  rose-red 

31-37 

15-31 

0-09 

0-34 

5. 

Pitou,  France 

34-37 

17-31 

6. 

it                  u 

34-07 

16-20 

Pyr.,  etc. — Liquifies  in  its  water  of  crystallization.  Gives  much  water  in  the  closed  tube  ai 
a  high  temperature;  the  water  is  acid.  B.B.  on  charcoal  fuses  at  first,  and  finally  yields  an 
infusible  alkaline  mass,  which,  with  cobalt  solution,  gives  a  pink  color  on  ignition.  Very  soluble 
in  water,  and  has  a  very  bitter  taste. 

Obs. — Common  in  mineral  waters,  and  as  a  delicate  fibrous  or  capillary  efflorescence  on  rocks, 
in  the  galleries  of  mines,  and  elsewhere.  In  the  former  state  it  exists  at  Epsom,  England,  and 
at  Sedlitz  and  Saidschutz  in  Bohemia.  At  Idria  in  Carniola  it  occurs  in  silky  fibres,  and  is  hence 
called  hairsalt  by  the  workmen.  Also  obtained  at  the  gypsum  quarries  of  Montmartre,  near  Paris ; 
in  Fitou,  Dept.  of  the  Aude,  France ;  in  Aragon  and  Catalonia  in  Spain ;  in  the  Cordillera  of 
St.  Juan  in  Chili ;  and  in  a  grotto  in  Southern  Africa,  where  it  forms  a  layer  1^  in.  thick.  Also 
found  at  Vesuvius,  at  the  eruptions  of  1850  and  1855. 

The  floors  of  the  limestone  caves  of  Ky.,  Tenn.,  and  Ind.,  are  in  many  instances  covered  with 
epsomite,  in  minute  crystals,  mingled  with  the  earth.  In  the  Mammoth  Cave,'Ky.,  it  adheres  to 
the  roof  in  loose  masses  hke  snowballs.  At  the  Alum  Cave,  in  Sev'-^r,  Tenn.,  on  the  headwaters 
of  the  "West  Fork  of  Little  Pigeon  River,  masses  of  nearly  pure  epsomite,  almost  a  cubic  foot  m 
volume,  have  been  obtained  (Safibrd's  Rep.,  119).  It  effloresces  from  the  calcareous  sandstone,  10 
m.  from  Coeymans,  on  the  east  face  of  the  Helderberg,  N.  Y.  Said  to  occur  also  over  the  Cali- 
fornia plains,  east  of  San  Diego  (Am.  J.  Sci.,  II.  vi.  389).  Also  effloresces  from  a  pyritiferous 
serpentine  in  Marmora,  Canada  West ;  and  on  dolomites  of  the  Chnton  formation  (Silurian)  in 
sheltered  places  between  Niagara  FaUs  and  Lake  Huron,  as  at  Dundas,  where  layers  occur  1  in. 
thick. 

Sulphate  of  magnesia  is  dimorphous.  According  to  Haidinger  and  Mitscherlich,  the  above 
described  form  is  produced  when  crystallization  takes  place  below  15"  0.  (60°  F.),  but  a  mono- 
chnic  form  between  25°  C.  and  30°  0. 


I 


662.  TAURISOITE.    Tauriszit  G.  H.  0.  Volger,  Jahrb.  Min.  1855,  152. 

Orthorhombic.     Angles  those  of  epsomite.     Occurring  planes  :  7,  ^-^,  i-l^ 
iri  ;  14,  l-l ;  1,  2-2,  2-2.     Crystals  acicular. 

Lustre  and  other  physical  characters  those  of  copperas. 

Oomp. — Stated  to  be  that  of  copperas. 

Obs.— From  Windgalle  in  the  Canton  Uri  (Pagus  Tauriscorum  of  the  Romans),  Switzerland, 

associated  with  copperas  and  alum.    The  crystal  is  a  rhombic  prism  -with  pyramidal  terminations. 

662A.  TECTI3ITE  Breiih.  (Graulit  docker,  Syn.,  1847).     A  dove-brown  mineral,  easily  soluble  in 
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water  and  attracting  moisture  readily,  occurring  in  small  pyramidal  and  acicular  crystals  supposed 
to  be  orthorhombic,  and  also  massive.  Probably  a  hydrous  sulphate  of  scBouioxyd  of  iron  •  but 
composition  not  ascertained.     Ii.  =  l-5  — 2.  ' 

From  Graul,  near  Schwarzenberg,  in  Saxony,  and  Braunsdorf  in  the  Erzgebirge.  Named  from 
TTjKTiKog,  in  allusion  to  the  deliquescence ;  but  changed  to  grauliie  by  Glocker,  because  the  Greek 
signifies  Uquifying  actively,  and  not  passively  as  in  deliquescence. 

663.  FAUSERITE.    Fauserit  Breith.,  B.  H.  Ztg.,  niv.  301,  1865. 

Orthorhombic.  /A  7=91°  18'.  Cleavage  :  i-l  distinct ;  /  in  traces  or 
,  none ;   O  rather  distinct.     Crystals  grouped  in  stalactitic  forms. 

H.=2— 2^.  G.=l*888.  Lustre  vitreous.  Color  reddish- and  yellowish- 
white  to  colorless.     Translucent  to  transparent.     Taste  astringent,  bitter. 

Oomp.— M:gS-f-2Mn  S  +  15ft=(^Mg+^Mn)S+5fl:=Sulphuric  acid  34*7,  protox.  manga- 
nese 20-5,  magnesia  5-8,  water  39-0=100.    Analyses:  1,  2,  Mollnar  (L  c): 

S  Mn  Mg  fl: 

34-49        19-61        5-15        42-66,  ^1, 3Pe /race 
33-78         20-06         5-63         40-54. 

Obs. — Prom  Herrengrund  in  Hungary.    Named  after  Mr.  Fauser. 


COPPERAS  GROUP. 

The  species  here  included  are  the  ordinary  vitriols.  They  are  identical 
in  general  formula  with  the  species  of  the  Epsomite  group,  and  are  regarded 
as  the  same  compound  essentially  under  oblique  crystallization.  The  cop- 
per sulphate  diverges  from  the  others  in  crystallization,  and  contains  but 
5  of  water ;  but  species  containing  copper  in  many  other  groups  exhibit  «• 
like  divergence  from  the  rest  in  crystalline  form. 

Synonymy   before    1750.      Xd'Sxavdov,    XaXK^nc,    McXai-rr/jOm,    Ewpu,    Mierr,    DlOSCOT.,  V.    114-118. 

iChalcanthum  ((rom  ;vaX>coj,  brass,  and  aiQo^,  flower)  is,  vitriol  of  any  kind;  Spain  is  given  as  a 
locality ;  Chalcitis,  a  disintegrating  pyrites,  iron  or  copper,  impregnated  ^\ith  the  same,  as  a  result 
of  its  alteration;  Jlelanieria  {(r.  iicXai,  ink),  a  S'd\t-l\ke  chalcanthus,  or  earth  containing  it;  Sam, 
a  black  earth  or  stone  impregnated  with  some  vitriol ;  Misu,  a  yellowish  vitriolic  stone,  per- 
haps partly  copiapite,  and  partly  yellow  ochre  impregnated  with  vitriol  of  some  kind.*] 

Atramentum  sutorium=Chalcanthum,  Chalcites,  Sory,  Misy,  FHn.,  xxxiv.  29-3-i;  evidently  in 
part  from  Dioscorides.  [The  description  of  Chalcanihum  gives  prominence  to  blue  vitriol,  while 
its  use  as  shoemaker's  ink  (which  Atr.  sutorium  signifies)  imphes  the  presence  of  green  (or  iron) 
vitriol,  the  material  still  used  for  blackening  leather ;  Chalcites  and  sory  are  the  same  as  above ; 
Misy  is  yellow  and  pulverulent,  like  the  mineral  now  called  copiapite.] 

Atramentum  sutorium =Melanteria=Chalcanthum,  Chalcites,  Sory,  Misy,  Agric.,  Foss.,  212- 
214,  1546  ;  Kupferwasser  id.,  Interpr.,  4G3,  1546.  [The  first  three  of  these  names  are  synonyms 
for  any  vitriol  or  aU ;  and  include  (as  partly  also  in  Dioscorides)  capillary  or  wool-like,  plumose, 
stalactitic,  and  salt-like  kinds,  besides  Lap/s  atramenti ;  Agricola  mentions  the  varieties  Atramen- 
turn  sutorium  candidum  {  =  \cvkoiop  Gr.),  which  is  white  or  zinc  vitriol ;  A.  s.  viride,  which  is  green 

*  In  interpreting  these  ancient  names  it  has  to  be  borne  in  mind  that  there  are  three  sources  of 
obscurity,  besides  that  of  imperfect  description  : 

1.  That  the  earthy  or  stony  mass  containing  the  essential  ingredisnt  comes  into  the  description. 

2.  That  Pyrites  (including  pyrite,  marcasite  and  pyrrhotine)  is  brassy  enough  to  bo  confounded 
with  chalcopyrlte.  the  ore  of  copper  or  brass  (^'^^"0;  ^^^j  ^^  ^^ct,  Dioscorides  says  that  pyritea 
yields  x'^^^'x^  although  in  the  next  hne  asserting  that  it  strikes  fire  with  a  steel,  a  characteristic 
distinguishing  it  from  copper  pyrites.  Moreover,  Agricola  describes  all  the  vitriols  under  his 
Airamenta  sutoria,  and  makes  Kupferwasser  of  the  Germans  (meaning  capper- luatcr)  a  common 
synonym  for  them;  as  has  been  true  of  Copperas  in  English  and  Couperose  in  French. 

3.  That  iron  and  copper  pyrites  often  occur  together,  and  the  vitriolic  results  of  their  altera 
tton  arc  consequently  variously  mixed  in  nature. 

I    -? 


Q4:6  OXYGEN   COMPOUNDS. 

vitriol ',  A.  s.  coeruimm,  which  is  blue  vitriol ;  Sory,  a  gray  or  blackish  stone,  often  nodulai  (gleba 
rotundas),  impregnated  with  any  vitriol ;  Misy,  a  yellow  efflorescent  or  mealy  vitriol  ( Copiapiie). 
Goslar  in  the  Harz  is  the  principal  locality  cited  by  Agricola.  Ghalcites  is  said  to  be  between 
sory  and  misy  in  texture,  and  rubra  et  car/s  colore ;  perhaps  a  red  ochre  (a  frequent  result  of  the 
alteration  of  pyrites)  containing  copperas  and  some  unaltered  pyrites. 

Atrameutum  viride,  a  quibusdam  Vitreolum  vocatur,  Albertus  Magnits,  De  Min.,  Libr.  v.,  c.  3, 
1270.  Vitriolum  Agric.,  ib.,  213.  [So  named  from  vitrium,  glass,  in  allusion  to  the  glassy 
appearance  of  the  crystals  of  vitriols ;  Agricola  speaks  in  connection  with  his  explanation  of  tlia 
word,  of  "  A.  candidum  translucidum  instar  Crystalli."] 

Atraraentutn  Gesner,  Foss.,  13,  1565;  divided  into  A.  album  durum  G-oslarianura  [or  Zinc  vit- 
riol], A.  viride  [or  Iron  vitriol],  A.  coeruleum  Cyprium  pulcherrimum  [or  Blue  vitriol],  etc. 
Melanteria,  Sory,  Misy,  Gesner,  ib.,  15,  16. 

Vitriolum  Walleriibs,  Min.,  155,  174*7,  and  Cronsiedt,  Min.,  113,  1158;  a  genus  including  the 
species  Y.  Cupri  (=V.  Cypri,  Y.  Veneris);  2,  Y.  viride  (=Y.  ferri,  Y.  martis) ;  3,  Y.  album,  vel 
Zinci  (from  Goslar) ;  besides  4,  Y.  mixtum  (a  mere  mixture) ;  5,  6,  Terra  vitriohca  and  Lapis  atra- 
mentarius  (earth  or  stone  impregnated  with  vitriol  of  some  kind),  and  including  Lapis  atramen« 
tarius  flavus,  or  Misy. 

664.  MELANTIjRITE.  MeXavrrjpia,  Xa^Kavdov,  etc,  Dioscor.  Chalcanthum,  Atramentum 
sutorium,  etc.,  Plin.  Melanteria,  Atramentum  sutorium  viride,  Agric.  Yitriolum  pt.  Alberim 
Magmts.  Atramentum  viride  Gesner.  Yitriolum  viride,  Y.  ferri,  Y.  martis,  Wallerius.  Green 
Yitriol.     Copperas.     Sulphate  of  Iron.    Fer  sulfate  Fr.     Melanterie  Bend.,  Tr.,  ii.  482,  1832. 

540  Monoclinic.     0=7 5""  40' ;  7  A  7=82°  21',  0  A  l-i= 

123°  W;  a:h:  c=l-310  :  1  :  0-8474. 

0  A  ^'-^==104°  20'  0  A  -l-fcl36°  18 

6^  A  7=80  37  0  A  1-^=123  44 

0  A  -l-i=16d  6  -1  A  -1=101  32 

Cleavage  :  0  perfect,  7  less  so.  Often  in  capillary, 
fibrous,  stalactitic,  and  concretionary  forms.  Gene- 
rally massive  and  pulverulent. 

H.=2.     G.=:  1*832.     Lustre  vitreous.     Color,  vari- 
ous  shades  of  green,  passing   into  white ;    becoming 
yellowish  on  exposure.     Streak  uncolored.     Sub  trans- 
parent—translucent.     Taste  sweetish,  astringent,  and 
metallic.     Fracture  conchoidal.     Brittle. 

Comp.—:^eS +  12:= Sulphuric  acid  28*8,  protoxyd  of  iron  25*9,  water  45-3  =  100. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  and  after  a  time  sulphurous  and  sulphuric  acids. 
On  charcoal  turns  at  first  brown,  then  red,  and  finally  black,  becoming  magnetic.  With  the 
fluxes  reacts  for  iron.  Soluble  in  twice  its  weight  of  water,  and  the  solution  is  blackened  by  a 
tincture  of  nut  galls.  Exposed  to  the  air  becomes  covered  with  a  yellow  powder,  which  is  the 
sulphate  of  the  sesquioxyd  of  iron. 

Obs. — This  salt  usually  proceeds  from  the  decomposition  of  pyrite  or  marcasite,  which  readily 
afford  it,  if  occasionally  moistened  while  exposed  to  the  atmosphere.  Occurs  near  Goslar  in  the 
Harz;  Bodenmais  in  Bavaria;  Fahlun,  Sweden;  at  Hurlet,  near  Paisley;  and  in  many  mines  in 
Europe  and  on  the  other  continents.  Usually  accompanies  pyrite  in  the  U.  States,  occurring  as 
an  efflorescence ;  at  Copperas  Mt.,  a  few  miles  E.  of  Bainbridge,  Ohio,  it  is  associated  with  alum 
find  pyrite.   It  is  employed  in  dyeing  and  tanning,  and  in  the  manufacture  of  ink  and  Prussian  blue. 

665.  PISANITE.    F.  Pisani,  0.  R.,  xlviii.  801.    Pisanit  Kenng.,  Ueb.  1859,  10,  1860. 

In  concretionary  and  stalactitic  forms. 

Lustre  vitreous.     Color  bright  blue.     Becomes  ochreous  externally. 

Oomp. — (Fe,  Ou)Sh-7S;  or  a  copperas  with  three-fifths  of  the  iron  replaced  by  copper 
Analysis  by  Pisani  (L  c.) : 


HYDROUS   SULPHATES.  041 

S  29-90        ^e  10-98        Cu  15-66        U  4356 

Pyr.,  etc. — B.B.  gives  with  the  fluiea  reactions  for  copper.     Otherwise  like  me.ftnteriie. 
Obs. — Occurs  with  chalcopyrite  at  a  copper  mine  in  the  interior  of  Turkey.     The  interior  of 
the  mineral  has  sometimes  druses  of  minute  crystals. 

666.  GOSIiARITE.  Atramentum  sutorium,  candidura,  potissimum  reperitur  Gosclariae,  trans- 
lucidura,  crystalU  instar,  Agric^  Foss.,  213,  1546.  A.  album  fossile  durum  Goslarianum  Gesner^ 
Foss.,  13,  1565.  Vitriolum  Zinci  album  nativum,  Galizeusten,  Ilvit  Viktril,  Wall.,  157,  1747. 
Zinc  Vitriol,  White  Vitriol,  White  Copperas,  Sulphate  of  Zinc.  Zinc  sulfatee,  Couperoso  blanche, 
Fr.     GaUizinite  Beud.,  Tr.,  446,  1824.     Goslarit  Uaid.,  Ilandb.,  490,  1847. 

Orthorhombic.  I A  1=90''  42' ;  (9  A  l-z=150°  W ;  a  :  h  :  ^=0-5735  : 
1  :  1*0123.  Observed  planes:  /,  ^-^,  i-i,  ^'-2,  l-^,  l-i,  1,  2-2.  l-l  A  l-I,  top, 
=120°  20',  l-^  A  l-l,  top,=120°  3',  Oa  1  =  140°  57',  1  A  1,  mac, =127°  27', 
1  A  1,  brach.,  =  126°  45'.     Cleavage  :  ^-^  perfect. 

H.=2-2-5.  G.=2-036;  1-9-2-1;  1-953,  artificial  crystals,  Scliill. 
Lustre  vitreous.  Color  white,  reddisli,  bluish.  Transparent — translucent. 
Brittle.     Taste  astringent,  metallic,  and  nauseous. 

Comp.—2nS4- 7  S= Sulphuric  acid  27-9,  oxyd  of  zinc  28-2,  water  43-9  =  100.  Beudant 
obtained  for  a  specimen  from  Schemnitz  (Tr.,  ii.  481)  S  29-8,  Zn  28-5,  Un.  0-7,  ^e  0*4,  I'l  408  = 
100-2,  which  corresponds  to  6  H.  Klaproth  obtained  (Beitr.,  v.  193)  S  22*0,  Zn  27-5,  Mu  0-5,  tl 
50-0  =  100. 

Pyr.,  etc. — Yields  water.  On  charcoal  with  soda  gives  a  zinc  coating,  and  a  sulphid  which 
tarnishes  silver.     EasUy  soluble  in  water. 

Obs. — This  salt  is  formed  by  the  decomposition  of  blende,  and  is  found  in  the  passages  of  mines. 
It  occurs  at  the  Rammelsberg  mine  near  Goslar,  in  the  Ilarz ;  at  Schoninitz  in  Hungary ;  at 
Frthlun  in  Sweden  ;  and  at  Holywell  in  Wales.     It  is  not  of  common  occurrence. 

It  is  manufactured  for  the  arts,  and  is  very  extensively  employed  in  medicine  and  dyeing. 
White  vitriol,  as  the  term  is  used  in  the  arts,  is  tlie  sulphate  of  zinc  in  a  granular  state,  like  loaf 
sugar,  produced  by  melting  and  agitation  while  cooling. 

The  name  GaUiizeniie,  which  has  priority,  was  given  the  mineral  by  Beudant  from  a  popular 
German  name  Galitzenstein.  But  although  so  called  in  Germany,  zinc  vitriol  is  not  a  stone  from 
Gahcia  (Poland),  as  the  word  imphes,  while  it  is  eminently  a  product  of  the  mines  of  Goslar  in 
the  Harz.     Haidinger's  name  Goslarite  is  therefore  adopted  for  the  species. 

667.  BISBERITE.  Cobalt  Vitriol  Sage,  J.  de  Phys.,  xxxix.  53,  1791.  Kobaltvitriol  ATopp, 
Gelilen's  J.,  II.  vi.  157,  1808.  Red  Vitriol.  Sulphate  of  Cobalt.  Rhodhalose  Beud.,  Tr.,  iL 
481,  1832.     Bieberit  ^aid,  Handb.,  489,  1845. 

Monoclinic.     Usually  in  stalactites  and  crusts,  investing  other  minerals. 
G.  =  1-921,  artificial  crystals,  Schill.     Lustre  vitreous.     Color  llesli-  and 
rose-red.     Subtransparent — translucent.     Friable.     Taste  astringent. 

Comp.— Co S  +  7fl:= Sulphuric  acid  28-4,  oxyd  of  cobalt  255,  water  461  =  100.     Analyses 
1,  J.  H.  Kopp  (Gehlen's  J.,  II.  vi.  157);  2,  Winkelblech  (Ann.  d.  Pharm.,  xiiL  205);  3,  Beudani 
^  c.);  4,  6,  Schnabel  (Ramm.  4th  SuppL,  118): 

41-55  =  100  Kopp. 

46-83,  Mg  3-8i)  =  09-65  Winkelblech. 

41-2,  Pe  0-9  Beudant. 

45-2-2,  Ca  0-4.5,  Mg  0  88,  CI  0*09,  insol.  1-14=100-12  Schn. 

38- 13,  Ca,  Mg  tr.,  Cl  0  05  insol.  2404=  100  Schn. 

Kopp's  analysis  corresponds  to  Oo'S  +  sTl;  but  the  existence  of  such  a  compound  is  yerj 
doubtful     The  artificially  prepared  cobalt  vitriol  has  the  composition  above  given. 
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19-74 

S8-71 

2. 

it 

2905 

19-91 
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(1 

30-2 

28-7 

4. 

Siegen 

28-81 

23-30 

5. 

t< 

20-84 

10-50 
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Pyr.,  etc. — In  a  matrass  yields  water,  and  when  strongly  heated,  sulphurous  acid.     Com 
municates  a  blue  color  to  glass  of  borax. 

Obs. — In  the  rubbish  of  old  mines  at  Bieber,  near  Hanau  ;  at  Leogang  in  Saltzburg;  at  Tren 
Puntos,  near  Copiapo,  Chili. 

Beudant's  name  Bhodhalose  is  not  an  admissible  derivative  from  'poSoen,  rose-colored,  and  aXj,; 
salt,  and  is  unmineralogical  in  its  termination ;  it  should  have  been  Rhodohalite.  Instead  of  making; 
it  right  (in  which  case  it  would  be  no  longer  Beudant's  name),  it  appears  better  to  adopt  thef 
name  applied  by  Haidinger,  derived  from  the  longest  known  locality. 


668,  MORENOSITE.  Nickel- Viktril,  Titriolum  ferrum  &  niccolum  continens  ("of  a  deepj 
green  color,  with  Kupfernickel,  in  Cobalt  mines  ")  Gronst.  (the  discov.  of  the  metal  Nickel),  Min., ,[ 
114,  1'758,  Niccolum  vitriolatum  (interdum  e  mineris  sulphuratis  fatiscentibus  genitum)' 
Bergm.,  Sciagr.,  50,  1782.  Sulfate  de  niquel  (fr.  Galicia)  D.A.  Casares,  1849,  A.  M.  Alcibar,  im 
Revista  Mmera,  Madrid,  305,  1850.  Sulfate  de  nickel,  Morenosita,  Casares,  ib.,  116,  March,, 
1851.  Nickel  Yitriol  T.  3.  Hunt,  this  Min.,  679,  1850,  Logan's  a.  Rep.  Can.,  1863.  Pyrome-- 
line  V.  Kob.,  G-eL  Anz.  Munch,,  xsxv.  215,  1852,  J.  pr.  Ch.,  Iviii.  44. 

In  acicular  crystals  and  thin  prisms.     Also  fibrous ;  and  as  an  efflores-  • 
cence. 

H. =2— 2*25.     G.=2'004:,  Fulda.     Lustre  vitreous.     Color  apple-green  i 
to  greenish- white.     Streak  white,  faintly  greenish.     Soluble  ;  taste  metal- 
lic astringent. 

Comp.— NiS+7fl=Sulphuric  acid  28-5,  oxyd  of  nickel  26*7,  water  44-8=100.    Analyses:: 
1,  2,  Fulda  and  Korner(Aun.  Ch.  Pharm.,  cxxxi.  217): 
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Ni 

fi 

Is 

1.  Riechelsdorf 

28-54 

26-76 

44-43 

0-27  =  100  Fulda. 

2.        " 

28-42 

26-59 

44-83 

0-24=10008  Korner. 

In  the  mineral  from  G-alicia,  on  which  the  species  was  instituted,  the  nickel  vitriol,  according 
to  Casares  (1.  c),  was  mixed  with  a  little  sulphate  of  copper  and  iron ;  while  that  of  Canada, 
according  to  Hunt,  appeared  to  be  pure  nickel  vitriol. 

Pyr.,  etc. — B.B.  in  tube  gives  water,  strongly  acid,  swells  up,  and  hardens,  becoming  yellow 
and  opaque.  On  charcoal  glows  strongly  and  evolves  sulphurous  acid.  With  borax  and  phos- 
phorus salt  gives  a  distinct  nickel  reaction.  The  Riechelsdorf  mineral  colors  the  outer  flame 
blue,  from  the  presence  of  arsenic. 

Obs. — A  result  of  the  alteration  of  nickel  ores.  Occurs  near  Cape  Hortegal,  in  Galicia,  Spain, 
on  magnetite,  with  which  some  millerite  is  mixed ;  at  Riechelsdorf,  in  Hesse  ;  as  an  earthy  crust, 
mountain-green  in  color,  with  native  bismuth  and  arsenical  nickel,  at  the  Friedens  mine  near- 
Lichtenberg  in  Bayreuth  (pyromeline).  Also  in  acicular  crystals  and  crusts  at  Wallace  mine, 
Lake  Huron,  upon  a  sulphuret  of  nickel  and  iron;  at  the  Gap  nickel  mine,  Lancaster  Co.,. 
Pennsylvania. 

Named  by  Casares  after  Mr.  Moreno,  of  Spain.  A.  M.  Alcibar  states  that  Prof.  Casares  sent  a 
communication  on  this  mineral  to  the  Societe  de  Pharmacie  of  Paris  in  1849,  which  was  not  pub- 
lished. 


669.  CHALCANTHITE.  XaXKdpdov,  Chalcanthum  pt,  Dioscor.,  Plin.,  Atramentum  coeruleum 
Agric,  Gesner.  VitriolumCupri=V.  Cypri=V.  Veneris,  WaZZ.,  Gronst.  Sulphate  of  Copper,  Blue 
Vitriol,  Copper  Vitriol.  Kupfervitriol  Germ.  Couperose  bleue,  Cuivre  sulfate,  Fr.  Vitriolo  di 
Rame  ItaX.     Cyanose  Beud.,  Tr.,  ii.  486,  1832.     Chalkanthit  v.  Kobell,  Tafeln,  31,  1853. 

Triclinic.  0  A  7=109°  32',  0  A  7^:127°  40',  I^  7=123°  10.  6^  A  1  = 
125°  38^  7a  1=126°  10',  (?  A  ^-i=120°  50',  6^  A  ^=103°  27'  and  76' 
33'.  Cleavage :  7  imperfect,  7  very  imperfect.  Occurs  also  amorphous, 
Btalactitic,  reniform. 
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H.=2-5.    G.=2-213.  Lustre  vitreous.    Color  641 

Berlin-blue  to  skj-blue,  of  different  shades; 
sometimes  a  little  greenish.  Streak  uncolored. 
Subtransparent — translucent.  Taste  metallic 
and  nauseous.     Somewhat  brittle. 


Comp. — Cu  S  +  5  it = Sulphuric  acid  321,  oiyd  of  copper 
31'8,  water  36'1  =  100.  Often  mLxed  with  melanterite.  Bluish 
crystals  from  mud  at  the  Oronebane  copper  mine  of  Wicklow 
contain,  according  to  Mr.  Mallet,  34'2  of  sulphate  of  iron  to 
65-7  of  sulphate  of  copper. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  and  at  a  higher  temperature  sulphuric  acid.  B.B. 
with  soda  on  charcoal  yields  metallic  copper.  With  the  fluxes  reacts  for  copper.  Soluble  La 
water ;  a  drop  of  the  solution  placed  on  a  surface  of  iron  coats  it  with  metallic  copper. 

Obs. — Blue  vitriol  is  found  in  waters  issuing  from  mines,  and  in  connection  with  rocks  contain- 
ing  chalcopyrite,  by  the  alteration  of  which  it  is  formed.  Some  of  its  foreign  localities  are  the 
Rammelsberg  mine  near  Goslar  in  the  Harz ;  Fahlun  in  Sweden ;  at  Parys  mine,  Anglesey ;  at 
various  mines  in  Co.  of  Wicklow  ;  formerly  in  crystals  an  inch  long  at  Ting  Tang  mine  in  Gwen- 
nap;  also  Rio  Tinto  mine,  Spain.  The  waters  of  the  Rio  Tinto  mine  have  yielded  annually  1,8U0 
cwt.  of  copper,  consuming  2,400  cwt.  of  iron.  At  AVicklow  about  5()0  tons  of  iron  were  laid  in 
the  pits  at  one  time,  and  in  about  12  months  the  bars  were  dissolved,  and  each  ton  of  iron  yielded 
1+  to  2  tons  of  a  reddish  mud  which  was  cement  copper,  containing  for  every  ton  16  cwt.  of 
3ure  copper.     It  has  been  observed  at  Vesuvius  among  the  products  of  the  eruption  of  1855. 

Found  at  the  Hiwassee  copper  mine,  also  in  large  quantities  at  the  Isabella  and  other  mines,  in 
Polk  Co.,  Tennessee,  30  ra.  from  Cleveland ;  at  the  Canton  mine,  Georgia ;  at  Copiapo,  Chili,  with 
Btypticite. 

When  purified  it  is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton  and  linen,  and 
for  various  other  purposes  in  the  arts.  It  is  manufactured  mostly  from  old  sheathing,  copper 
trimmings,  and  refinery  scales. 

On  the  ancient  chalcanthum  see  p.  645.  Beudant's  name  cyanose  (with  cyanosite  derived  from  it, 
from  Kvavoi)  is  rejected  like  other  names  in  which  the  terminal  s  of  the  Greek  is  retained.  More- 
over clmkanthite,  meaiiimg  flowers  of  copper,  is  old  and  good. 

670.  CYANOCHROITE.     Cianocroma  Scacchi,  Mem.  Yesuv.,  191,  1856. 

Monoclinic.  (7=75°  30'=  (9  A  i-i,  /A  7=108°  12',  O  A  1-1=153°  56', 
0  A  l-^=141°  4:7\  0  A  2-^=116°  49';  also  plane  2-^.  Occurs  as  a  crust, 
and  crystals  obtained  by  solution  and  evaporation.     Color  clear  blue. 

Comp.— According  to  Scacchi,  a  hvdrous  sulphate  of  potash  and  copper ;  (^  Ou  +  ^  K)  §  +  3  it. 

Obs.— From  the  saline  crusts  formed  on  the  lavas  during  the  eruption  of  Vesuvius  iu  1855. 

Named  in  allusion  to  the  color  from  Kva^'s,  blue,  and  yor,a,  color.  Scacchi's  name  has  been 
changed  to  the  above,  in  order  to  secure  the  termination  ite  and  avoid  ambiguity  (the  mmeral  con- 
taining no  chrome). 


671.  ALUNOGEN.  Hydro-trisulfate  d'alumine  Beud.,  Tr.,  449,  1824.  Davite  (?)  Mill, 
Quart.  J.,  1828.  Alunogene  Beud.,  Tr.,  ii.  488,  1832.  Solfatarito  pt.  Shep.,  Min.,  188,  is:^5. 
KeramohaUt  Gloclcer,  Grundr.,  689,  1839.  Saldanite  Iluot,  Miu.,  ii.  451, 18-41.  Stypterit  Glocktr, 
Syn.,  297,  1847.  Halotrichit  pt.  Eausm.,  Handb.,  ii.  1174,  1847  (not  Halotrichit  Glocker), 
Schwefelsaure  Thonerde.    Sulphate  of  Alumina. 

Monoclinic,  Jurasky.  In  six-sided  tables  with  two  angles  of  92°  and 
four  of  134°.     Usually  in  delicate  fibrous  masses  or  crusts  ;  also  massive. 

H.  =  l-5  — 2.  G.  =  l-6  — 1-8.  Lustre  vitreous— silky.  Color  white,  or 
tino-ed  with  yellow  or  red.  Subtranslucent— subtransparent.  Taste  like 
that  of  common  alum. 
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Oomp.— ^18^+ 18  fl=  Alumina  15-4,  sulphuric  acid  36-0,  water 48-6=100.  Analyses:  1,2 
Boussingault  (Ann.  Oh.  Phys.,  xxx.  109);  3,  Herapath  (Ch.  Gaz.,  1846);  4,  HartwaU  (Jahrosb.,  a 
178);  5,  H.  Eose  {Fogg.,  xxvii.  317);  6-9,  Rammelsberg  (Pogg.,  xliii.  130,  399);  10,  J.  Juraskj 
(Ast.  BL  f.  Lit,  1847) ;   1 1,  L.  Barth  (Ber.  Ak.  Wien,  xxiy.  289) : 
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0-27 
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0-15 
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Si 

=99-01  Bouss. 

=100-00  Bouss. 

,  Cu  0-04,  insol.  0-50  HerapatW 

1-13,  Na  1-13,  K  0-26,  H  CI  0-40: 
100  Hart 

1-37  =  100-33  Rose. 
=100  Ramm. 


,  KO-22,  Fe  2-46  =  100-24  R. 

,  K  0-32,  Fe  0-67,  Mn  l-()2  R.; 

0-43,  Fe  0-72,  K  0-47,  Mn  0-31  = 
100  Rammi) 

,  insol.  2-01=99-81  Jurasky. 

=  100-2  Barth. 


And  loss. 


Beudaut  obtained  in  his  analysis  of  a  specimen  from  Guadaloupe,  the  first  made  of  the  speciesi 
(Tr.,  449,  1832),  S  39-94,  3cl  16-76,  H  36-44,  potash  alum  4-58,  green  vitriol  1-94,  which  gives  12  fl 
instead  of  18  H.  The  other  analyses  agree  well  in  the  latter,  and  the  difference  is  probably  an 
error. 

Davixe  N.  Mill  (Brandes  Q.  J.,  xxv.  382,  1828)  from  a  hot  spring  at  Chiwachi,  a  day's  journey  from 
Bogota,  afforded  hun  S  28-8,  ^1  15-0,  H  51-8,  3Pe  1'2,  with  earthy  matters  3-2  =  100.  Requires; 
investigation.     Anal.  10  is  of  the  keramolialite  of  Jurasky,  from  near  Konigsberg. 

Pyr.,  etc. — Yields  water,  and  at  a  higher  temperature  sulphuric  acid,  in  the  closed  tube 
Gives  a  fine  blue  with  cobalt  solution.     Soluble  in  water. 

Obs. — This  species,  a  hydrous  sulphate  of  alumina,  results  both  from  volcanic  action,  and' 
the  decomposition  of  pyrites  in  coal  districts  and  alum  shales,  and  occurs  at  the  localities  above 
mentioned,  besides  many  others.  The  Pasto  nJiueral  was  from  the  crater  of  a  volcano.  It  has 
been  observed  by  Scacchi  at  Vesuvius ;  at  Konigsberg,  Hungary,  it  occurs  in  thick  druses  with! 
iron  vitriol.  It  is  found  as  an  efflorescence  in  numerous  places  in  the  United  States.  A  white; 
fibrous  alunogen  (?)  occurs  abundantly  at  Smoky  Mtn.,  Jackson  Co.,  N.  C,  where,  it  is  said,  tons; 
may  be  obtained. 

This  species  was  made  known  by  Beudant,  and  by  him  first  named  Alunogen.  The  word  is  aa 
cross  between  French  and  Greek,  and  therefore  objectionable  ;  but  not  worse  than  some  otheraa 
of  minerals  that  are  accepted.  Should  daviie  turn  out  to  be  the  same  thing,  this  name  wouldd 
have  the  precedence  in  time ;  but  still  it  could  not  claim  recognition  on  the  basis  of  an  analysissj 
proved  to  be  so  greatly  in  error. 


672.  OOQUIMBITE.    Neutrales  schwefelsaures  Eisenoxyd  G.  Rose,  Pogg.,  xxvii.  309,  1833.:. 
"White  Copperas.     Coquimbit  Breiih.,  Handb.,  100,  1841. 

Hexagonal.  Prisms  usually  with  the  terminal  edges  deeply  replaced; ., 
0  A  l==l51°,  I A  1=:119°,  1  A  1=128°  8'.  Cleavage:  /,  imperfect.  Also) 
in  fine  granular  masses. 

H. =2—2-5.  G. =2—2*1.  Color  white,  yellowish,  brownish,  sometimes- 
with  a  pale  violet  tint.     Taste  astringent. 

Comp.— I'e  S''+9fl=Sulphuric  acid  42-7,  sesquioxyd  of  iron  28-5,  water  28-8=100.  Analy.- 
868:  1,  2,  H.  Rose  (1.  c.) : 

S         Pe       ^1       Ca       Mg      Si         ^ 

1.  Crystalline    43-55     24-11     0-92     0*73     0-32     0-31     30-10=100-04  Rose. 

2.  Granular       43-55     2521     0-78     O'U    0-21     0-37     29-98=100-24  Rose. 

Pyr.,  etc. — B.B.  resembles  melanterite.  Wholly  soluble  in  cold  water ;  if  the  solution  be 
heated,  sesquioxyd  of  iron  is  copiously  precipitated.  Dilute  muriatic  acid  dissolves  all  except 
the  silica. 
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ObSir— Forms  a  bed  in  a  feldspathic  or  trachytic  rock,  in  the  province  of  Coquiniljo,  about  half 
lay's  journey  from  Copiapo.  The  bed  of  salt  is  ou  the  increase,  and  is  probubly  derived  fronj 
uraskjbomposing  sulphids.  Pits  20  ft.  deep  have  been  formed  in  it  by  the  people  of  the  countrj-. 
curs  also  in  Bolivia  near  Calama,  constituting  the  greater  part  of  a  largo  liilL 
Observed  by  Scacchi  about  fumaroles  after  the  eruption  of  Vesuvius  in  IS.OS,  partly  in  a 
)Wnish  friable  crust,  which,  by  solution  and  evaporation,  afforded  yellow  hexagonal  crystals; 
0  as  a  yellowish  crust,  in  many  parts  tinged  green,  compact  in  texture,  with  the  lustre  of  a  sur- 
«  of  fracture  very  bright. 

G-railich  states  (Ber.  Ak.  Wien,  xxviii.  272,  1858)  that  a  specimen  of  coquimbite  from  Copiapo 
the  museum  at  Vienna  has  the  optical  characters  of  his  roemerite,  and  therefore  cannot  be 
sagonal,  and  he  suggests  that  the  tsvo  minerals  may  bo  identical. 

A  related  ochre-yellow  mineral  from  Algodonbai  in  Bolivia,  aflbrded  v.  Bibra  (J.  pr.  Ch.,  xcvi 
8)  S  :}0'28,  Pe  43-89,  Oa  4'2_1,  H  21-20,  Cul^  ir.  =  99-53;  which,  if  the  lime  be  separated  as 
psum  (10-21  p.  c),  becomes  S  50-34,  Pe  27-80,  fl  21-86=100.  It  is  partly  soluble  in  water, 
t  the  solution  contains  no  iron. 


isky. 
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ALUM  AND  HALOTRICHITE  GROUPS. 

Groups  of  Tersulphates  having  the  ratio  of  base  and  acid,  and  also  of  R, 
,1:3;  all  very  soluble,  and  having  more  or  less  the  astringent  taste  of 

.mmonalum.  H.  =  2— 2*5.  G.  =  l-56— 2.  The  Alums  have  2 J:  H  to  4  S, 
id  are  isometric ;  the  Halotrichites  have  22  H  instead  of  24 11,  and  are 
)t  isometric,  being  either  orthorhombic  or  monoclinic. 

The  species  hero  included  are  not  easily  distinguishable  by  the  taste  or  external  characters,  and 
nee  early  authors  on  minerals  include  all  under  one  or  two  names.  Tlic  old  synonymy  and  the 
story  of  the  species  are  therefore  more  conveniently  given  here  than  under  the  several  sub- 
risions  of  the  group. 

£Tu.Tr/(oia  Gr.  Alumen  P/iw.  [embracing  vitriols  as  well  as  the  alums],  "ilx^'^^h  "r vr:T ,,oi,i  Dioscor. 
ubracing  the  fibrous  or  feathery  kinds,  ^Ix^aTt)  being  from  ^iyi^oj,  I  cut,  and  alluding  to  the  ca.sy 
bdivision  into  fibres].  Toix.^^'^i  Dioscor.  [fr.  Bpi^,  hair,  it  embracing  capillary  kinds].  ^Vlumon 
jsile.  Germ.  Alaun,  Gesner,  Foss.,  1565  [vitriols  being  excl.,  and  comprising  the  var.  A.  can 
ium  Neapolitanum  (fr.  Naples),  A.  capiUare,  ib.,  A.  Placodes  (latas  crustas  habens),  ib,  etc.]. 
un,  Alumen  [including  var.  a  solidum,  (S  crystalHsatum,  y  plumosum,  or  Fjiider-Alun],  Wall., 
in.,  161,  1747.  Alun,  Argilla  acido  vitrioli  imbuta,  Cronsl,  115,  1758.  Argilla  vitriolata  [= 
.Iphate  of  Alumine]  Bergm.,  Sciagr.,  1782.  Alaun,  Haarsalz,  Federalaun  [all  as  one  species,  or 
two,  without  right  distinctions],  Wern.,  and  other  Min.  before  1800.  Alumine  sulfa  tee  alkaline 
,  Tr.,  ii.  278,  1801  [citing  Vauquelin's  anal,  of  potash-alum,  but  including  aU  alums]. 
In  1795  Klaproth  proved  (Beitr.,  i.  311),  and  in  1792  Breislak  (Essais  Min.  sur  la  Solfatara,  etcX 
at  some  alum  (that  of  Miseno  and  the  Solfatara,  near  Naples)  was  potash-alum.  In  1802  Klap- 
th  showed  (Beitr.,  iii.  102)  that  the  Federalaun  of  Freyenwald  was  iron-alum.  Beudant 
cjertained  that  there  was  a  native  alum-hke  mineral  which  had  the  constitution  attributed  last 
ntury  to  true  alum— that  is,  was  a  simple  sulphate  of  alumina,  without  an  alkali  or  other  prot- 
;yd  (Tr.,  449,  1824).  Gruner,  in  1821  (GUb.  Ann.,  Ixix.  218),  made  known  a  native  ammonia- 
urn;  Thomson,  in  1828  (Ann.  Lye.  N.  Y.,  iii.  19,  1828),  a  native  soda-alum;  A.  A.  Hayes,  in 
45  (Am.  J.  Sci.,  xlvii.  360),  a  magnesia-aluin. 

13.  TSCHERMIGITE.     Ammonia  Alum.    Ammoniakalaun,  Aramonalaun,  Germ,    Ammon- 
alun  Beud.,  ii.  497,  1832.     Tschermigit  v.  KoheU,  Tafeln  Bestimm.,  1853. 

In  octahedrons  and  fibrous. 

H.  =  l— 2.     G.=:l-50.     Lustre  vitreous.     Color  white.     Transparent  to 

anslucent. 

Oomp— NH*OS  +  Xl  S'-f  24  fi=:(i  (NH*  0)'+4  *1)  S'+18  rr=Sulphate  of  ammonia  14-«, 
ilphate  of  alumina  37-8,  water  47-6=:  100.  ,oo    i     •     ifl^\ 

Analyses:  1,  Pfaflf  (Handb.  Aa  Ch.,  il  47);  2,  Lampadiua  (GUb.  Ann.,  Ixx.  182,  IxnT.  irn) 
Stromeyer  (Pogg.,  xxxi.  137): 


» 
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S  Xl  NH*0  tL  Mg 

1.  Tschennig        36-00  12-14  6-58  4500  0-28  =  100  PfafF. 

2.  "  38-58  12-34  4-12  44-96  =100  Lampadius. 

3.  "  36-065  11-602  3'721  48-390  0*115  =  99-893  Stromeyer. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  sulphate  of  ammonia ;  B.B.  sublimes ;  on  cha! 
coal  gives  a  coating  of  sulphate  of  ammonia,  and  leaves  a  residue  which  gives  a  fine  blue  wiK 
cobalt  solution ;  with  soda  gives  ammonia  fumes,  and  the  reactioil  for  sulphuric  acid. 

Obs. — Prom  Tschermig,  Bohemia.  This  salt  is  manufactured  from  the  waste  of  gas  work 
and  used  extensively  in  place  of  potash  alum. 

674.  KALINITE.    Potash  Alum.    Native  Alum.     Kalialaun,  Kalinischer  Alum,  Kalinisck 

Aliunsulphat,  Germ»    Kalinite  Dana. 

Isometric.     Usuallj  fibrous  or  massive,  or  in  mealy  or  solid  crusts. 
II.=2— 2'5.     G.  =  l*75.     Lustre  vitreous.     Color   white.     Transparent 
to  translucent.  ' 

Comp.— KS+^rS'+24fl=(iK'  +  f  Xl)S'+18fl=Sulphate  of  potash  18-4,  sulphate  of  al 
mina  36-2,  water  45-5  =  100. 

Pyr.,  etc. — B.B.  fuses  in  its  water  of  crystallization,  and  froths,  forming  a  spongy  mass ;  wii 
cobalt  solution  an  intense  blue;  on  charcoal  gives  a  hepatic  mass.  Soluble  in  from  16  to  20  tim( 
its  weight  of  cold  water,  and  in  little  more  than  its  weight  of  boiling  water. 

Obs. — Effloresces  on  argillaceous  minerals,  and  more  particularly  alum  slate.  Whitby  in  Yorl 
shire  is  a  noted  locahty,  also  Hurlet  and  Campsie  near  Glasgow.  Also  obtained  at  the  volcano( 
of  the  Lipari  isles  and  Sicily.  Cape  Sable,  Maryland,  affords  large  quantities  of  alum  annuall; 
In  the  caves  of  the  Unaka  Mts.,  Eastern  Tennessee,  especially  at  Sevier,  masses  a  cubic  foot  i 
size  may  be  obtained ;  also  in  the  "  Black  Slate  "  of  Middle  Tennessee ;  and  in  caves  along  tti 
valleys  and  gorges  of  the  streams  in  De  Kalb,  Coffee,  and  Franklin  Cos.,  Tenn.  (Safford). 

675.  VOLTAITE.    Voltaite  A.  ScaccM,  Ac.  Sci.  Nap.,  1840.  -  L 

Isometric.  In  octahedrons,  cubes,  dodecahedrons,  and  combinations  ox 
these  forms. 

Lustre  resinous.  Color  dull  oil-green,  greenish-black,  brown,  or  blacfe 
Streak  grayish-green.     Opaque.    • 


Comp.— Fe  8+^6*8"+ 24 fi,  Scacchi,=FeS  15-4,  ^'eS'  40-6,  fi  44-0=100;  but  not  from..i 
complete  analysis.  Dufrenoy's  analysis  (Ann.  d.  M.,  III.  ix.  165)  is  not  correct  according  tj; 
Scacchi  (Mem.  G.  Camp.  Napoli,  89,  1849). 

Abich  has  obtained  an  artificial  salt  of  similar  characters,  which  has  the  formula  (5  (^®>  ^)'* 
f  S'e)  S'-|-4  H,  and  the  composition : 

^  S  48-32        ':&[  2-20        3Pe  17-65        Fe  11*60        JTa  6-25        &  0*4        fl  15-94 

a  little  of  the  iron  being  replaced  by  aluminum.     It  is  supposed  that  voltaite  corresponds  to  ^  , 
essentially  in  composition. 

Paulinyi  has  found  crystals  of  a  similar  compound  at  Kremnitz.  The^  afford  the  formuli 
(Tschermak,  Anz.  Ak.  Wien,  1867,  218)  (f  (Fe,  K)''+f  S^e)  S'  +  4iH,  with  i'e  :  K:=4  :  1,  and  : 
little  aluminum  replacing  iron. 

Pyr.,  etc. — Soluble  in  water  with  difficulty,  and  at  the  same  time  decomposes. 

Obs.— This  species  was  first  observed  at  the  Solfatara  near  Naples,  by  Breislak  (1792).  It  hai 
been  found  by  F.  Ulrich  at  the  Rammelsberg  mine  near  Goslar.  The  last  contains  protoxyd  oi 
manganese,  as  weU  as  of  iron. 

676.  Blakeite  Dana^  Min.,  1850.  J.  H.  Blake  has  described  an  iron-sulphate  from  Coquimbo 
which  he  refers  to  coquimbite ;  but  it  occurs  in  regular  octahedrons,  and  assumed  the  same  f ora 
on  solution  and  recrystallization.  He  obtained  in  an  analysis  S  41*37,  3?e  26-79,  ^^tl  1*06,  Mj 
0-30,  Si  0-82,  H  29-40=99-68.     Requires  further  investigation. 
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r7.  MENDOZITE.  Soda  Alum.  Natronalaun,  Natrumalaun,  Genu,  Natronalun  Uuoi,  U 
448,  1841.     Solfatarite  pt.  Shep.,  Min.,  ii.  187,  1885  (not  in  Min.  of  1857).     Mendozito  Lana. 

In  white  fibrous  masses. 
jH.  =  3,    and   G.  =  1'88,   Thomson.      Externally   white    or   pulverulent. 
ime  resemblance  to  fibrous  gypsum,  but  harder. 

Comp.— NaS  +  XrS''  +  22fi=Sulphate  of  soda  16-1,  sulphate  of  alumina  39-0,  water  44-9= 
■0;  or,  Sulphuric  acid  36-3,  alumina  11-7,  soda  T'l,  water  44-9  =  100.  Analysis  by  Thomson 
jin.  Lye.  N.Y.,  1828): 

St.  Juan  near  Mendoza        S  37-70        ^1  12*00        Na  7-96        fl  41-96=99'62. 

P3nr.,  etc. — Resembles  ordinary  alum. 
Obs. — Occurs  near  Mendoza,  east  of  the  Andes. 

Thomson  found  for  the  composition  of  a  soda  alum  from  Southern  Peru  which  he  called  Sub« 
laquisulphate  of  Alumina  (Phil.  Mag.,  III.  xxii.  188),  S  32-95,  ^1  22-55,  Na  and  iS  6*50,  11  3y20 
101-20.     G.  =  1-584. 

Shepard  states  in  Am.  J.  Sci.,  xvi.  203,  1829,  that  the  alum  of  the  island  of  Milo  is  a  soda  alum 
lated  to  Thomson's ;  but  in  vol.  xxii.  387,  ib.,  he  admits  a  doubt,  on  the  ground  of  Ilartwall'a 
lalysis  of  a  Milo  alum,  which  makes  it  Alunogen  (q.  v.).  Shepard's  name  solfatarite  (which  he 
iS  since  rejected)  was  based  upon  its  occurring  in  solfataras,  and  not  in  the  Naples  solfatara,  to 
ijjlhich  no  allusion  is  made  in  his  edition  of  1835  ;  and  under  it  he  gave  three  analyses  of  aluno* 
)n,  with  the  one  of  soda-alum  by  Thomson.     The  Mendoza  mineral  is  not  from  a  solfatara. 

Ici§78,  PIOKERINGITE.     Hayes,  Am.  J.  Sci.,  xlvi.  360,  1844.     Magnesia  Alum  ih.     Magnesi- 

alaun,  Talkerde-Alaun,  G&im. 

Monoclinic  ?  In  fine  acicular  crystals ;  long  fibrous  masses ;  and  in 
fflorescences. 

H.  =  l.  Lustre  silky.  Color  white,  yellowish.  Becomes  pulverulent 
nd  white  on  exposure.     Taste  bitter — astringent. 


Comp. — MgS+^rS^+22H=Sulphuric  acid   37-3,  alumina   12-0,  magnesia  4*6,  water  46*1. 
jQalyses :   1,  A.  A.  Hayes  (1.  c.) ;  2,  How  (J.  Ch.  Soc,  II.  I  200): 

S        ^1    Fe,  Mn  Mg    Ca      K       fl 

Iquique  36-32  12-13     0-43     4-68  0-13    45-45,  H  CI  0  60=99-74  Hayes. 

Newport,  N.  S.  36-33  1064     0-58     4-79    023  45  06,  O0OO6,  Ni014,  slateO-72=i99-57  H. 


In  two  other  trials  How  found  for  S  3636,  30-59,  and  for  ll  46-16,  46-07. 

Pyr.,  etc. — In  the  matrass  yields  water,  and  acts  like  other  alums.     Tastes  like  ordinary  alum. 

Obs From  near  Iquique,'  in  Peru ;    also  from  N.  Scotia,  in  Newport,  on  the  bank  of  tlie 

[eander,  as  an  eflQorescence  on  the  slate  or  shale  (Silurian)  of  a  sheltered  cUff,  where  it  results 
rom  the  action  on  the  shale  of  decomposing  pyrite— and  probably  a  kind  containing  traces  of 
obalt  and  nickel.  How  observes  that  the  fibres  in  this  mineral  are  oblique  in  crystallization,  and 
iat  it  contains  only  22  H;  and  that  it  is  therefore  not  a  true  alum. 

79.  APJOHNITE.      Manganese   Alum  Apjohn,  PhiL  Mag.,  xiL   103,  1838.      Manganalaun. 

Apjohnit  Glocker,  Syn.,  298,  1847. 

In  fibrous  or  asbestiform  masses,  white,  and  with  a  silky  lustre. 

Oomp.— Jk'ln  8  +  ^18"+ 24  fi= Sulphate  of  manganese  16*3,  sulphate  of  potash  87*0,  water 
6-7  =  100.  How  suggests  the  formula  Mn  S  + Al  8"+  22  fl[,  which  would  correspond  to  44:)4  p.  c 
f  water  and  35*96  S,  supposing  some  loss  of  the  sulphuric  acid  in  the  heating  to  determine  th« 
vater. 

Analysis  :  Apjohn  (Phil.  Mag.,  1.  c.) : 

8  32-79        ^10-65         Stn  7-33  (=Mn  6-60)        £[4816        MgS  1-08=100. 
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Pyr. — Nearly  the  same  as  for  ordinary  alum,  but  gives  with  fluxes  a  reaction  for  manganese'^ 
Obs. — From  Lagoa  Bay  in  South  Africa. 

680.  BOSJEMANITE.    Manganese  Alum  pt.,  Mangano-magnesian  Alum.   Bosjemanite  Ba/na^ 

Monoclinic  ?  In  silky  acicular  or  capillary  crystallizations ;  and  ai 
crusts  arid  efflorescences.  Taste  like  that  of  ordinary  alum,  but  lest! 
strong. 

Comp.— (Mn,  Mg)S+3^rS'  +  22fi(How)=:if  Mn  :  Mg=l  :  2,  Sulphuric  acid  86-82,  alumimi 
11*83,  protoxyd  of  manganese  2"73,  magnesia  3-06,  water  45*56  =  100.  Analyses  :  1,  Stromeye? 
(Pogg.,  xxxi.  137);  2,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xviii.  379);  3,  E.  Schweizer  (Kenng.  Ueber8.'i 
1859,  12): 

S  ^1      Fe       Mn      Mg    Ca      K        fi 

36-77     11-52  2-17     369 45  74,  KOI  0-20=100  8. 

35-85     10-40    0-15     2*12     5*94 0  20  46-00  =  100-66  Smith. 

35*96     10*55    1-06     2*51     3-74    0-27    0-58  44*26,  Cu  0-22,  insol.  1 -12  =  100) 


1.  Bosjeman  R.,  Afr. 

2.  Utah 

3.  Maderan  Yall. 


In  the  last  there  was  some  ammonia  with  the  water. 

Pyr.,  etc. — As  under  apjohnite. 

Obs. — It  covers  the  floor  of  a  cave  near  Bosjeman  river  in  Southern  Africa,  to  a  depth  of  sb 
inches ;  the  roof  is  a  reddijh  qnartzose  conglomerate,  containing  magnesia  and  pyrites  ;  it  resti!|iiii 
on  a  bed  of  epsomite,  1-^  inches  thick ;  also  found  in  Maderan  valley  in  Canton  Uri,  Switzerlancj 
(called  keramohalite  by  Schweizer) ;    and  at  Alum  Point  near  Salt  Lake,  in  Utah.     This  Utab 
mineral  was  made  a  manganesian  alum  by  Dr.  Gale  (Am.  J.  Sci.,  II.  xv.  434,  1853). 

681.  HALOTRIOHITE.    Federalaun  von  Freyenwalde  (with  anal,  showing  it  to  be  an.iroi 

alum)  Klapr.,  Beitr.,  iii.  102,  1802.  Eisenalaun  Germ.  Iron  Alum.  Halotrichit  Glocker 
Grundr.,  691,  1839.  Hversalt  Forchhammer,  Jahresb.,  xxiii.  263,  1843.  Halotrichine  Scacchi 
Mem.  Geol.  Camp.  Nap.,  84,  1849. 


Silky  fibrous.     Yellowish-wliite. 
and  pulverulent  on  exposure. 


Taste  inky-astringent.     Becomes  dulllj 


Oomp. — Fe  8+3^18^+22  fl=Sulphuric  acid  35*9,  alumina  11-5,  protoxyd  of  iron  8'1,  watae 
44-5=100. 

'In  the  Hversalt  0^  Forchhammer  (1.  c.)  a  small  part  of  the  alumina  is  replaced  by  sesquioxyc 
of  iron,  and  of  the  protoxyd  of  jron  byjnagnesia.  Scacchi's  Halotrichine  (1.  c.)  may  belong  here  3 
he  writes  for  the  formula  Fe  S+f  Al  S^+  18  H.  If  part  of  the  iron  is  sesquioxyd  it  is  like  tli() 
hversalt. 

Analyses  :  1,  Berthier  (Ann.  d.  Mines,  v.  257) ;  2,  Rammelsberg  (Pogg.,  xliii.  399);  3,  B.  Sillrl; 
man,  Jr.  (this  Min.,  226,  1850);  4,  Arppe  (An.  Finske  Min.,  1857);  5,  Phillips  (Ann.  Ch.  Phys.i 
xxiii.  322);  6,  Forchhammer  (1.  c);  7,  Scacchi  (1.  c.) : 

8  Xl  Fe       Mg        fi 

1.  ?  34*4        8*8         12-0         0-8       44*0=100  Berth. 

2.  Morsfeld  36-03  10-91         9*37  0-23  43*03,  K  043  =  100  Ramm. 

3.  Oroomiah  33-81  10-62         9*15     41*61,  Si  3*34, 3Pe  105 =99*58  S. 

4.  Finland  34*71  13-33         6-23     44-2u=98-47  Arppe. 

6.  Hurlet  30-9  5-2  20-7        43*2  =  100  Phillips. 

Q.  Hversalt              35*16     11-22        4*57       2*19    45-63,  Pe  1-23  =  100  Forchhammer. 
n.  Halotrichine       34-12       9-76      10*20     45*92  =  100  Scacchi. 

Eliaproth  obtained  for  the  "Feather  alum"  of  Freyenwalde,  Sulphuric  acid  and  water  77,1 
alumina  15*25,  protoxyd  of  iron  7*50,  potash  0*25  =  100. 

Pyr.,  etc. — Fuses  in  its  own  crystallization-water,  cracks  open,  and  if  strongly  heated  gives 
off  sulphurous  acid,  leaving  a  brown  residue ;  with  the  fluxes  reacts  for  iron,  and  with  soda  on 
charcoal  gives  an  hepatic  mass. 

Obs. — Occurs  at  Bodenmais  and  at  Morsfeld  in  Rhenish  Bavaria.  Also  at  Oroomiah,  Persia, 
where  the  inhabitants  use  it  for  making  ink  of  a  fine  quality ;  at  Hurlet  and  Campsie  near  Glas^ 
gow ;  at  Bjorkbackagard  in  Finland  (anaL  4).   Probably  at  RossviUe,  Richmond  Co.,  N.  Y.  (Beck) 
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le  Hversalt  of  Forchhammer  ia  an  allied  alum  fVom  Iceland.     Ilalotrichim  is  a  silky  alum  from 

e  Solfatara  near  Naples. 

The  name  Ilalotrichite  is  from  uAj,  salt,  and  Qpii,  hair. 

Berg-butter  {Beurre  de  Montague)  is  an  impure  alum  or  copperas  eflflorescenco,  of  a  butter- like 

nsistonce,  oozing  from  some  alum  slates.    .A  yellowish  kind  from  Wetzelstein,  near  Saalfeld, 

brded  R.  Brandes  (Schw.  J.,  xxxix.  417)  S  34-82,  ^l7-0(),  Fe  9-97.  M,t;0-8(»,  Na  0-72,  ammonia 

75,  LI  43-50  — 99-00.     Another,  from  the  original  locality  at  Irtisch  in  the  Altai,  gave  Klaproth 

;eitr.,  vi.  344)  S  31-0,  ^1  2  5,  Fe  6-0,  Mn  0-25,  Mg  6-25,  0a4-5,  Na  0-25.  li  49'25. 

682.  RCEMERITE.     Roemerit  Graitich,  Ber.  Ak.  Wien,  xxviii.  272,  1858. 


.  Moiioclinic.     C=7S°  59',  I A  I,  front,==101°  24',  0  A  7=98°  30' 
b',   OAi-i=10V  1\   OAi-l=90%  lAi-i=V2r    18',   Grailicli. 


and  81° 
Cleav- 
he:    clinodiagonal  perfect.     Coarse  granular,  the  grains  partly  crystal- 
ized. 

H.=2*75.  G.=2-15— 2'18  ;  mean  of  results  2*174.  Lustre  between  greasy 
Had  vitreous.  Color  rust-brown  to  yellow.  Translucent.  Taste  saline, 
||3tringent,  vitriolic. 

Oomp.— 0.  ratio  for  R,  K,  S,  fl=nearly  1  :  3  :  12  :  12 ;  R  S-l-3?e  S'+ 12  S.     Mean  of  two 
lalyses  by  Tschermak  (1.  c.) : 


m 


s 

3Pe 

Fe 

2n 

An 

Oa 

Mg 

H      insol. 

(1)41-54 

20-63 

6-26 

1-97 

ir. 

0-58 

tr. 

28-00     0-50=99-48. 

Pyr.,  etc. — Probably  the  same  as  for  copiapite.     Reactions  of  iron  and  zinc. 
Obs. — From  the  Rammelsberg  mine  near  Goslar,  along  with  copiapite. 


y 


;83.  COPIAPITE.  Miav  Diosc.  Misy  (fr.  Cyprus,  etc.)  Plin.,  xxxiv.  31.  Misy,  Germ.  Gelb 
Atrament  (fr.  Harz,  etc.),  Agric,  Nat.  Foss.,  213,  457,  Interpr.,  466,  1546.  Misy,  Gul  Atrament 
Sten,  Lapis  atramentarius  flavus,  Wall,  Min.,  159,  1747.  Misy  (fr.  Harz)  Hausm.,  Handb., 
1061, 1813,  1203,  1847.  Gelbeisenerz  ^mi/i.,  Char.,  97,  238,  1823,  223,  1832.  Yellow  Copperas^ 
Copiapite  (fr.  Copiapo),  Basisches  Schwefelsaures  Eisenoxyd,  E.  Rose,  Pogg.,  ixvii.  309,  314, 
1833.     Xanthosiderit  pt.  Glocker,  Syn.,  65,  1847. 

Hexagonal  ?  Loose  aggregation  of  crystalline  scales,  or  granular  massive, 
;he  scales  rhombic  or  hexagonal  tables.  Cleavage :  basal,  perfect.  In- 
jrustint)^. 

H.=l*5.  G.=:2-14,  Borcher.  Lustre  pearly.  Color  sulphur-yellow, 
iitron-yellow.     Translucent. 

Comp ¥'o^S*+18ri,  Rose;  ¥'e^S*+12fl",  Ramm.=: Sulphuric  acid  42-7,  Boaquioxyd  of  iron 

54-2,  water  23-1  =  100.  Analyses:  1,  H.  Rose  (Pogg.,  xxvii.  309);  lA,  same,  excluding  18-45 
jpsomite,  0-19  gypsum,  and  the  sihca,  as  impurities  (Ramm.  Min.  Ch.,  275);  2-4,  Borcher,  and 
ihrend  &  Ullrich  (B.  H.  Ztg.,  1854);  5,  6,  List  (Ann.  Ch.  Pharm.,  Ixxiv.  239): 

S  ¥^6  ^1  Mg  Oa            It 

Copiapo  39-60  26-11  195  264  O'Oe  2967,  Si  l-37  =  10r40  Rosft 

lA.     "  41-59  33-59         '^^-^'^  Hose. 

2.  Goslar,  cn/il  38-00  24-24  2n  5-80         30  0.;  =  98- 10  Borcher. 

<'          '«  39-44  28-00  "2  00          30-64=100-08  A.  A  U. 

i.         '♦       earthy  38-07  26-03  "  2-30  Mn  1-20  30-r.0  =  98  22  A.  «t  U. 

5.  '*       cryst.  42-92  3i)-07  "249  281     K  0-32  21 -39  =  1(10  List 

6.  "         "  43-21  30-37         und.  List. 
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Pyr.,  etc. — Yields  water,  and  at  a  higher  temperature  sulphuric  acid.  On  charcoal  beeomei 
magnetic,  and  with  soda  afifords  the  reaction  for  sulphuric  acid.  With  the  fluxes  reactions  ft 
iron.     In  water  insoluble. 

Obs. — Common  as  a  result  of  the  decomposition  of  pyrite  at  the  Rammelsberg  mine,  neat 
Goslar  in  the  Harz,  and  elsewhere. 

This  species  is  the  yellow  copperas  long  called  misy,  and  it  might  well  bear  now  the  namn 
Misylite.  The  description  of  Dioscorides  is  unsatisfactory.  But  that  of  Pliny,  not  over  25  year; 
later,  is  good,  and  is  as  likely  to  represent  the  true  mav  of  the  Greeks;  and  that  of  Agricol( 
is  excellent,  and  was  taken  from  Goslar  specimens. 

684.  RAIMONDITB.    Raunondit  Breitli.,  B.  H.  Ztg.,  xxv.  149,  1866. 

Hexagonal.  In  thin  six-sided  tables  with  removed  basal  edges,  scale-like 
Cleavage :  basal,  perfect. 

H.  =  3— 3-25.  G.=3-190— 3-222.  Lustre  pearly.  Color  between  honej; 
and  ochre-yellow.     Streak  ochre-yellow.     Opaque. 

Oomp.— 0.  ratio  K,  S,  fl=6  :  9  :  T ;  ^^e''  S'-hl  fi=Sulphuric  acid  35*0,  sesquioxyd  of  iro'i 
46-6,  water  18-4=:  100. 
Analysis ;  1,  Rube  (1.  c.) : 

S  3Pe  fl 

1.  Ehrenfriedersdorf  36-08        46-52        17-40=100. 

Pyr.,  etc— Probably  the  same  as  for  copiapite.    In  water  insoluble. 
Obs. — From  the  tin  mines  of  Ehrenfriedersdorf,  in  scales  on  cassiterite. 

684A.  Pastreite  Norman  (Bergemann,  Yerh.  nat.  Ver.  Bonn,  1866,  17),  may  be  of  the  abov 
species,  if  part  of  the  iron  is  present  as  limonite.  According  to  Bergemann,  it  occurs  amorphou 
or  reniform,  of  a  yellow  color,  at  Paillieres,  near  Alais,  Dept.  of  Gard,  with  cerussite,  limonite 
2alcite,  gypsum,  fibroferrite ;  B.B.  infusible ;  in  muriatic  acid  easily  soluble.  The  analyses  gay 
(1.  c): 

S         Si       Is       Pe        f»b        fi 

1.  TelUm  30-47     2-40     186    46-50     1-25     16-04,  ^1,  Mn,  Ca  0  89=99-41. 

2.  Tellowish-brown        30*55 2-05     52-80     13-95,  Al,  Ca,  sand  0-63  =  99-98. 

Received  by  Dr.  Bergemann  from  Dr.  Normann,  of  Marseilles,  who  named  it  after  President 
Pastre,  of  that  city.     It  approaches  jarosite  (p.  660),  except  in  the  absence  of  alkalies. 

685.  FIBROFERRITE.  K  Rose,  Pogg.,  xxviL  309,  1833.  Fibroferrite  Prideaux,  Phil.  Maf  ^ 
III.  397,  1841.  Stypticit  Hausm.,  Handb.,  ii.  1202,  1847.  Copiapite  J.  L.  Sraith,  Am.  J.  Sci.!^ 
II.  xviii.  375. 

Delicately  fibrous. 

H.=:l-5— 2.  G. =1*84,  Smith.  Lustre  silky,  pearly.  Color  pale  yellowi 
or  nearly  w^hite.     Translucent. 

Comp.— Pe'  S'*+27  %  Ramm.= Sulphuric  acid  29-30,  sesq.  iron   35-15,  water  35-55=100" 
Analyses:  1,  H.  Rose  (1.  c);  2,  3,  J.  L.  Smith  (1.  c);  4,  E.  Tobler  (Ann.  Ch.  Pharm.,  xcvi.  383) 
5,  Prideaux  (L  c);  6,  F.  Field  (Q.  J.  Ch.  Soc,  xiv.  156);  7,  Pisani  (C.  R.,  lix.  94): 


S 

^Pe 

Mg 

Oa 

fl 

1.  Copiano, 

fib. 

81-73 

28-11 

0-59 

1-91 

36-56,  Si  l-43=100-53  Rose. 

2. 

30-25 

31-75 



38-20,  insol.  0-54=100-75  Smith. 

3.        " 

30-42 

30-98 

undet.  Smith. 

4.         " 

31-49 

31-69 

36-82  =  100  Tobler. 

5.         " 

28-9 

34-4 

36-7  =  100  Prideaux. 

6.  Chili, 

31-94 

31-89 

35-90  =  99-73  Field. 

7.  Paillieres 

29-72 

33-40 

ir. 

36-88  =  100  Pisani 
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P3rr.,  etc. — Same  as  for  copiapite. 

Obs.— From  Copiapo,  Chili,  in  delicately  fibrous  masses,  associated  with  coquimbite  •  also  from 

e  mines  of  Paillieres,  in  Gard,  France.  ' 

The  name  alludes  to  the  fibrous  structure.    There  is  no  reason  to  doubt  the  identity  of  Pn- 

aux's  fibrofernte  of  1841  with  the  mineral  analyzed  by  Rose,  Smith,  and  others,  and  which 

ausmann  named  stypticite  in  1847. 


686.  APATEUTE.    Meillet,  Ann.  d.  M.,  IV.  iii,  808,  1841. 

In  small  friable  nodules  or  balls.      Color  clear  yellow.      Eesemblea 
piapite. 

Oomp.— Pe"  S^  +  2  fl:.     Analysis  by  Meillet  (1.  c.) : 

S  42-90  3Pe  53-30  "ft  3-96=100-16. 

Occurs  at  Meudon  and  Auteuil,  disseminated  in  an  argillaceous  bed  connected  \s-ith  the  plastic  clay. 


17.  BOTRYOGEN.  Bother  Eisen-Vitriol  .Ben;.,  Afh.,iv.  307,  1815.  Red  Iron  Vitriol  For 
sulfate  rouge  Fr.  Botryogen  Haid.,  Pogg.,  xii.  491,  1828.  Neoplase  pt.  Beud.,  Tr.,  il  483, 1832. 
Botryt  Glock.,  Syn.,  300,  1847. 

Monoclinic.  6^=62°  26^  I^  7=119°  50',  0  A  1-1 
9188  : 1 :  1*5334:.  Observed  planes  as  in  the  figure, 
ith  also  1-i  (on  acute  solid  angle  of  base),  1  (on  acute 
Ige  of  base),  and  i-l.  0  A  7=113°  37',  0  A  l-i= 
J5°  31;  0  A  1  =  121°  4',  7a  ^-^  =  160°  54;  i-^  A  i-^ 
i98°  16^  f^  A  1-1=141°,  O  A  2-2=160°  30' ;  7  and 
i  vertically  striated.  Cleavage  parallel  to  7.  Crys- 
Is  usually  small.  Often  in  reniform  and  botryoidal 
apes,  consisting  of  globules  with  a  crystalline  sur- 
ce. 

H.=2-2-5.  G.=2-039.  Lustre  vitreous.  Color 
jep  hyacinth-red  ;  massive  varieties  sometimes  ochre- 
illow  ;  streak  ochre-yellow,  a  little  shining.  Trans- 
cent.     Taste  slightly  astringent. 

Oomp.— ?  Fe'  S'+  3  ^Pe  §''-1-36  S,  Berz.,=(i  Fe^+l  Pe)  SV9  fi=Sulphate  of  protoiyd  of  iron 
•0,  id.  of  sesquioxyd  48*3,  water  32-7  =  100.     Analyses ;  Gahn  &  Berzehus  (1.  c): 


1. 
2. 
3. 


S 
86-53 

37-87 


26-50 
24-77 
25-45 


Mg 
5-69 
8-95 
6-92 


Oa 
2-76 
0-91 


tL 


30-90 


m  which  he  deduces,  without  having  determined  directly  the  protoxyd  of  iron  : 


fe'§     Fe3PeS  MgS 

1.  6-77         35-85  26-88 

2.  6-85         39-92  17-10 

3.  48-3  20-8 


CaS  II  and  loss. 
2-22         28-28  =  100. 
6-71         31-42  =  100. 
30-9  =  100. 


The  sulphates  of  magnesia  and  lime  are  rejected  as  impurity,  but  with  how  much  propriety  is 

certain. 

Pyr.,  etc.— B.B.  intumesces  and  gives  off  water,  producing  a  rcddish-ycllow  earth.     On  char- 

U  becomes  magnetic ;  with  soda  gives  a  hepatic  mass.     Remaius  unaltered  if  kept  dry,  but  in 

noist  atmosphere  it  becomes  covered  with  a  dirty  yellowish  powder.     Partly  soluble  in  boiling 

iter,  leaving  an  ochreous  residue. 

Obs.— Occurs  at  the  copper  mine  of  Fahlun,  in  Sweden,  coating  gypsum  or  pyrite. 

42 
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Named  from  Porpv^,  a  hunch  of  grapes,  and  yewaio,  I  make.    This  last  part  of  the  name  is  hoi,- 
and  is  well  thrown  aside  by  Glocker,  who  makes  it  botryte ;  hotryite  would  be  more  correct. 


688.  ALUMINITE.  Reine  Thonerde  (fr.  Halle)  Wern.,  Ueb.  Cronstedt,  176,  1780.  Nativi 
Argill  Kirwan,  Min.,  I  175.  Aluminit  C.  C.Haberle,  Der  Mineralreich,  etc.,  1807  ;  Karst,  Tabj 
48, 1808.  Hallite  Delameth.,  Min.,  ii.  1812.  "Websterite  Levy,  in  Brooke,  1823.  Hydrosulphat; 
d'alumine,  Websterite,  Beud.,  Tr.,  449,  1824. 


Keniform,  massive  ;  impalpable. 

H.rzrl— 2.      G.==l-66.      Lustre   dull,  earthy.     Color  white. 
Fracture  earthy.     Adheres  to  the  tongue ;  meagre  to  the  touch. 


Opaque 


Comp. — ^18+ 9 fi= Alumina  298,  sulphuric  acid  23-2,  water  47*0=100.  Analyses:  1,  Strtij 
meyer  (Unters.,  99) ;  2,  Schraid  (J.  pr.  Oh.,  xxxii.  495) ;  3,  4,  Stroraeyer  (1.  c.) ;  5,  Dufrenoy  (Mini' 
IL  1845,  366) ;  6,  Dumas  (ib.) : 


S 

Xl 

s 

1. 

2. 
3. 

4. 
5. 
6. 

Halle 

Mori,  near  Halle 
Newhaven 
Lunel  Yieil 
AuteuU. 

23-365 

23-25 

23-68 

23-37 

23-45 

23 

29-263 

29-23 

30-98 

29-87 

29-72 

30 

46-372=100  Stroraeyer. 
46-34,  Ca  1-18  =  100  Schmid 
45-34=100  Stroraeyer. 
46-76  =  100  Stroraeyer. 
46-80  =  99-97  Dufrenof, 
47  =  100  Dumas. 

Pyr.,  etc. — In  the  closed  tube  gives  much  water,  which,  at  a  high  temperature,  becoraes  aci< 
from  the  evolutioa  of  sulphurous  and  sulphuric  acids.     B.B.  infusible.     With  cobalt  solution 
fine  blue  color.     With  soda  on  charcoal  a  hepatic  mass.     Soluble  in  acids. 

Obs. — Occurs  in  connection  with  beds  of  clay  in  the  Tertiary  and  Post-tertiary  formations. 

Mrst  found  in  1730  in  the  Garden  of  the  Pasdagogium  at  Halle;  afterward  suspected  to  be  af'l 
artificial  product,  from  a  manufactory  near  by ;  subsequently  found  elsewhere  in  the  plastic  cla 
of  the  region,  and  proved  to  be  native.    Since  discovered  by  Mr.  Webster  at  Newhaven,  Sussex 
in  reniform  and  botryoidal  concretions,  imbedded  in  ferruginous  clay,  which  rests  on  the  chak 
strata;  also  under  similar  circumstances  at  Epernay,  in  Lunel  Vieil,  and  Auteuil,  in  Prance. 


689.  ALUNITC    Alumen  de  Tolpha,  quod  primum  fossum  est  in  Italia,  Pii  2di  Pontificis  ten'|] 
poribus  (Piccolomini,  1458-1464),   Gesner,  Foss.,  13,  1565.     Eoraersk  Alunsten   Wall,  Mini 
163,   1747.     Alaunstein   (fr.  Tolfa)  Wern.,  Bergm.  J.,  876,   1789.     Alumstone.     Aluminilill 
Delameth.,  T.  T.,  ii.  118,  1797.     Alun  de  Rome  pt.  K,  Tr.,  1801.    Pierre  alumineuse  de  ^ 
Tolfa  Fr.    Alunite  Beud.,  449,  1824.    Alaun-Spath  Breith.,  Char.,  1823. 


Ehombohedral.    B  A  ^=89°  10',  0  A  ^=124°  40',  Breith. ;  a=zl-252' 

Observed  planes :  i?,  0,  and  the  rhombohedroLi|5i 
f  J  TTJ  -f  5  and  -2,  Breith. 
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0  A  2=109°  4' 
6>  A  1=119  57 
O  A  f=128  55 


^A^: 


:178°  42' 


1  A  1=82  26 

2  A  2=70  8 


Cleavage :    basal   nearly  perfect ;    JR  indistinc- 
Also  massive,  having  a  fibrous,  granular,  or  impalpable  texture. 

H.=3*5— 4.     G.=2'58— 2*752.     Lustre  of  i?  vitreous,  basal  plane  som(fi 
what  pearly.     Color  white,  sometimes  grayish  or  reddish.     Streak  whit« 
Transparent — subtranslucent.     Fracture  flat  conchoidal,  uneven ;  of  ma^ 
sive  varieties  splintery  ;  and  sometimes  earthy.     Brittle. 


I 
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Oomp.,  Var.— (a)  Crystallized,    (ft)  Fibrous,  concretionary,     (c)  Massive,  and  moderately  ton- 

r.  (d)  Hard,  mainly  from  disseminated  silica,  which  impurity  sometimes  amounts  to  GU  p.  c. 
i)  Cavernous.  .      .  _ 

0.  ratio  for  R,  B,  S,  fi=l  :  9  :  12  :  6.  Fprmula,._as  usuaUy  written,  K  S  +  8  j^l  S  +  Gl'l ;  or, 
liking  one-third  of  the  water  basic,  (K,  11)=' iS  +  3'M  S+4  Il^Sulphuric  acid  38-53,  alumina  Sl'l'S, 
B»tash  11-34,  water  13-00  =  100.     But  A.  Mitscherlich,  in  view  of  tlie  results  of  its  decomposition 

jr  heating  (J.  pr.  Ch.,  Ixxxiii.  465),  it  affording  alum,  which  water  will  remove,  and  hydrated 
lamina,  holds  that  the  formula  should  be  K  8  +  ^18^  + 2^1  BL',  making  it  a  compound  of  anhy- 
jous  alum  and  gibbsite. 

Analyses:  I,  Cordier  (Ann.  d.  M.,  v.  203);  2,  Mitscherlich  (J.  pr.  Ch.,  Ixxxiii.  464);  3,  Ram- 
Bisberg  (1.  c);  4,  Mitscherlich  (1.  c,  and  ZS.  G.,  xiv.  254);  5,  Berthier  (1,  c.) ;  6,  C.  DescotiU 
jin.  d.  M.,  i.  319);  7,  Sauvage  (ib.,  IV.  x.  85);  8,  Cordier  (ib.,  iv.  205);  9,  Fridau  (Ann.  Ch. 
larm.,  Ixxvi.  106) : 

10-02  [14-83]  =  100  Cordier. 

12-68,  ]&a  0-29r=99-9G  Mitsch. 
12-66  =  100  Ramm. 
[12-71],  Ba  019  Mitsch. 
ll-97  =  10t)  Berthier. 
10-6  =  100  Descotils. 
13-09=100  Sauvage. 
5-9  =  100  Cordier. 
15-4=100  Fridau. 

From  analysis  3,  Si  26-88  is  excluded  as  impurity ;  from  5,  Si  26-5,  Ve  40,  are  excluded ;  from 

Si  19-0;  from  8,  Si  28-40,  Pe  1-44.  No.  11,  by  Fridau,  as  published  in  fuU,  is  gi  oOTl,  g 
i-50,  ^1  19  06,  Fe  1-13,  K  3*97,  fl  7-23,  Oa  0-56,  Mg  0-41,  K,  Si  0-31,  MgS  0-09,  Mg  CI  003  = 
)0. 

For  analysis  of  impure  A.  from  Pic  de  Sancy,  by  J.  Gautier-Lacroze,  see  C.  R.,  Ivii.  362. 

Pyr.,  etc. — B.B.  decrepitates,  and  is  infusible.  In  the  closed  tube  yields  water,  sometimes 
Bo  sulphate  of  ammonia,  and  at  a  higher  temperature  sulphurous  and  sulphuric  acids.  Heated 
ith  cobalt  solution  affords  a  line  blue  color.  With  soda  and  charcoal  infusible,  but  yields  u 
jpatic  mass.     Soluble  in  sulphuric  acid. 

Obs. — Forms  seams  in  trachytic  and  allied  rocks,  where  it  has  been  formed  as  a  result  of  the 
teration  of  the  rock  by  means  of  sulphurous  vapors.  , 

Met  with  at  Tolfa,  near  Civita  Vecchia,  in  the  neighborhood  of  Rome,  in  crystals ;  at  Montioni 

Tuscany;  at  Muzsai  and  Bereghszasz  in  Hungary;  on  Milo,  Argentiera,  and  Nevis,  Grecian 
rchipelago ;  and  at  Mt.  Doro,  France. 

The  compact  varieties  from  Hungary  are  so  hard  as  to  admit  of  being  used  for  millstones, 
lum  is  obtained  from  it  by  repeatedly  roasting  and  lixiviating,  and  finally  crystallizing  by  evap- 
•ation. 

This  species  was  first  observed  at  Tolfa,  near  Rome,  in  the  15th  century,  by  J.  de  Castro,  a 
enoese,  who  had  been  engaged  in  the  manufacture  of  alum,  from  an  alum-stone  or  "Rook- 
am"  found  near  Edessa  in  Syria.  It  was  named  Aluminilite  by  Delametherie  in  1797,  a  long 
ime  well  changed  to  Alunite  by  Beudant  in  1824. 


§ 

XI 

Ca 

Na 

& 

1. 

Tolfa,  cryst. 

35-50 

39-65 

10-02 

2. 

((              u 

38-63 

36-83 

0-70 

1-84 

8-99 

3. 

Muzsai,  Hung.        (|)  39-54 

37-13 

10-67 

4. 

U                         t( 

36-93 

3901 

0-49 

10-67 

5. 

Bereghszasz,  Hung. 

39-42 

37-95 



10-66 

6. 

Tuscany 

35-6 

400 

13-8 

7. 

Milo 

38-27 

37-04 



11-60 

8. 

Mt.  Dore 

39-1 

46-5 

8-5 

9. 

Styria 

35-3 

40-8 



8-5 

90.  LOWIGITE. 


Alaunstein  Edmer,  ZS.  G.,  viii.  246,  1856. 
Ch.,  Ixxxiii.  474,  1861. 


Lowigit  A.  Mitscherlich^  J.  pr. 


In  rounded  masses,  similar  to  compact  alunite. 

H.=3— 4.    G.=2-58.    Lustre  feeble.    Color  pale  straw-yellow. 

ibtranslucent.     Fracture  perfectly  conclioidal. 


SHg 


htly 


Comp. — 0.  ratio  1:9:12:  9  =  K  S  +  3  Xl  'S-f-9  fl=Sulphuric  acid  36-2,  alumina  84-8,  potash 
>-7,  water  18-3  =  100;  or  alunite  with  9  ft  in  place  of  6  iT.  Analyses:  1,  L<jwig  (ZS.  G.,  viii. 
t7);  2,  3,  A.  MitscherUch  (L  c.);  4,  Rammelsberg  (Min.  Ch.,  289);  5,  Berthier  (Ann.  d.  M.,  IV. 

459): 


Silesia 


S 
34-84 
^481 


XI 

33-37 
34-95 


3Pe      Mg      Ca      ]?ra 


0-68     0-55     0-28     0*39 


It 
10-10 
9-30 


ft 


[18-32],  org.,  §i  3'87  =  100  Lowig. 
[17-88],  Ba  0-44,  org..  Si  073  =  100  M 
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s  3^1  iS:         fl 

3.  Tolfa  37-86         36-01  9-63         16-50= 100»  Mitscherlich. 

4.  "   cryst.  36-94:        34-02        10'38        16-72,  Si  1-94=100  Kammelsberg. 
6.      "      "       37-67         34-69         10-58         17-06=100  Berthier. 

*  0-07  organic  substance,  8-21  silica,  and  23-59  earthy  matters  removed. 

Pyr.,  etc. — B.B.  nearly  like  alunite.     The  water  is  expelled  at  a  lower  temperature  than  ir 
alanite;  and  the  compound  resulting  after  heating,  instead  of  containing  a  mixture  affording 
alum  and  insoluble  hydrated  alumina,  affords  to  water  sulphate  of  potash  and  subsulphate  of(ijl 
alumina.     Mitscherhch  hence  writes  for  it  the  above  formula,  instead  of  one  like  his  for  alunite t;) 
Partially  soluble  in  muriatic  acid,  while  alunite  is  not  at  all  so.  i 

Obs. — Found  in  a  coal  bed  at  Tabrze  in  Upper  Silesia,  in  compact  lumps,  having  the  lustrer ! 
color,  and  texture  of  the  Solenhofen  lithographic  stone,  but  blackish  externally  from  a  coaly  crust  ^l, 
also  with  alunite  at  Tolfa.  \ 

According  to  Rammelsberg's  analysis,  part  at  least  of  the  crystallized  alunite  has  the  compositii 
tion  of  lowigite. 

691.  JAROSITE.     Gelbeisenerz  Eamm.,  Pogg.,  xliii.  132,  1838.     Misy  Haid.,  Handb.,  5121:  ( 
1845.    Vitriolgelb,  Gelbeisenerz,  Hausm.,  Handb.,  1205,  1847  [not  Gelbeisenerz  fr.  Karz  Breiih. 
Char.,  1832].    Jarosit  Breith.,  B.  H.  Ztg.,  1852.     Moronolite  Shq).,  Suppl.  Append.  Min.,  p.  i^ 
1857. 

Ehombohedral.  B  A  ^=88°  58' ;  0  A  ^=124°  32';  «=l-2584.  Cleav.^ 
age  :  basal.  Also  fibrous,  and  granular  massive.  Also  in  nodules,  or  a£ 
an  incrustation  with  a  tuberose  or  coralloidal  surface. 

H.=2-5-3-5.  G.  of  crystallized  3-24:-3-26;  of  nodular  2-6-2-9.  Lus^ 
tre  a  little  shining  to  dull.  Color  ochre-yellow ;  streak  yellow,  shining, 
Opaque. 

Var.,  Oomp. — (1)  Crystallized;  Jarosiie,  which  occurs  also  fibrous  and  granular;  G.=3-256,  fr' 
Spain;  3-244,  fr.  Maryland,  Breith.  (2)  Concretionary,  the  ordinary  form  of  the  Norway  anct 
Bohemian  mineral,  and  the  moronolite  of  Orange  Co.,  N.  Y. ;  G.=2-62  (moronolite) — 2-79. 

0.  ratio  for  S,  fi,  S,  fi=l  :  12  :  15  :  9,  Ramm.;  (K,  Na)  S+4  3Pe  S  +  9H,Ramm.  For  jarositetj 
Ferber  deduces  1  :  15  :  18  :  10,  differing  mainly  in  a  little  less  of  alkali.  Richter's  analysis  of  if 
was  imperfect.  It  is  isomorphous  with  alunite,  which  would  suggest  the  ratio  1:9:12:6, 
which  also  differs  mainly  in  the  proportion  of  protoxyd.  Analyses:  1,  Rammelsberg  (1.  c);  2, 
Scheerer  (Pogg.,  xlv.  188);  3,  J.  H.  Ferber  (B.  H.  Ztg.,  xxui.  10);  4,  Tyler  (Am.  J.  ScL,  II.  xli 
212): 

S         3Pe       N'a       E:         fl 

1.  Kolosoruk,  Gelbeis.        32*11    46-73     7-88     13*56,  Oa  0-64=100-92  Rammelsberg. 

2.  Modum,  "  32-45     49-63     5*20     13-11  =  100-39  Scheerer. 

3.  Spain,  Jamsife  31-76     49-24    0-80     5-90     11-35,  ^1  1-25  =  100-33  Ferber. 

4.»  Monroe,  N.y.,  Jforow.  34-1  *?    46*89         3*81  13*18,  ^1  0*83,  Ca  1-10=99*98  Tyler. 

*  Result  after  subtracting  1-53  "  liygr.  water ''  and  11-lT  Insol. 

P3rr.,  etc. — Nearly  as  for  coquimbite. 

Obs. — The  original  of  this  species  was  from  Luschitz,  between  Kolosoruk  and  Bilin,  BoheraiAi 
in  brown  coal;  and  later  from  Slodum,  Norway,  in  alum  slate. 

The  jarosite  was  from  Barranco  Jaroso,  in  the  Sierra  Almagrera,  Spain,  on  limonite ;  also,  accord 
ing  to  Breithaupt  (B.  H.  Ztg.,  xxv.  149),  from  Maryland,  of  granular  form,  with  quartz  and  » 
magnetite  altered  to  hematite;  Mexico;  Saxony,  Thekla  mine,  near  Hauptmanngriin  in  Voigt 
land,  in  small  crystals  on  turgite  (hydrohematite)  and  limonite ;  Erzgebirge,  near  Schwarzenberg 
at  the  Frisch  Gliick  mine.     It  is  isomorphous  with  beudantite. 

Moronolite  is  from  Monroe,  N.  Y.,  where  it  occurs  on  gneiss.  It  contains  less  alkali  than  ii 
required  for  the  formula.  Named  moronolite  from  nwpoi;  mulberry,  alluding  to  a  resemblance  U 
the  mulberry  calculus. 

Ermibite  Shepard  (Rep.  Mt.  Pisgah  Copper  Mine,  N.  Haven,  1859 ;  Am.  J,  Sci.,  II.  xxviii.  129 
1859)  is  a  "rusty  insoluble  ferric  sulphate''  of  undetermined  nature.  His  copperaMne  (ib.)  i 
announced  as  a  "  hydrous  cuprous  and  ferric  sulphate,"  from  the  same  place.  His  leucanteritt 
(ib.)  is  an  efflorescence  on  the  copperasine.     These  are  names  without  descriptions. 

Il 
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692.  CARPHOSIDERITE.    Karphosiderit  Breith.,  Schw.  J.,  L  314,  1827. 

Iln  reniform  masses,  and  incrustations. 

p.=4-4-5.     G.=2-49-2-5,  Breith. ;    2-728,  Pisani.     Lustre  resinoiu 

jlor  pale  and  deep  straw-yellow.     Streak  yellowish. "  Feel  greasy. 

bomp.— 0.  ratio  for  JJ,  S,  li=l  :  1-28  :  1-08;  if  a  fourth  of  the  water  is  basic  (J  Fe  +  i  ri*) 
f2  fl:=Sulphuric  acid  31*4,  sesquioxyd  of  iron  50*2,  water  18-4=100.    Analyses:   1,  Piaani  (a 
Blviii.  242,  J.  pr.  Ch.,  xcii.  376);  2,  same,  after  removing  impurities: 


1. 
2. 


S 
25-52 
31-82 


Pe 

40-00 
49-88 


Mn 

tr. 


1ft 

10-67 
18-30 


Sand 
14-78 


Gypsum 

9-03=100. 
=  100. 


■  ^apposed  by  Harkort  (1.  c),  after  blowpipe  trials,  to  be  a  hydrous  phosphate;  but  shown  by 
'.  ani's  analysis  of  an  original  specimen  to  be  a  sulphate. 

*yr.,  etc. — B.B.  nearly  like  copiapite.     Insoluble  in  water. 

)bs. — Occurs  in  fissures  in  mica  slate,  and  was  first  distinguished  by  Breithaupt  among  some 
Sj3imens  which  he  says  were  from  Labrador.  Pisani's  specimens  were  from  the  Kolburg  col- 
leion  in  Paris,  and  were  labelled  Greenland,  most  probably  the  true  locaUty. 

'he  name  alludes  to  the  color,  and  is  from  xifjipos,  straw^  aiSnpoi,  iron. 


693.  PARALUMINITE.    Paraluminit  Steinberg,  J.  pr.  Ch.,  xxxii.  495,  1844. 

IWCassive,  and  like  aluminite.     White  to  pale  yellow. 

Jomp ^1' S+15  fl:=Sulphuric  acid  14-4,  alumina  37-n,  water  48-6=100. 

Jialyses :  1-6,  Schmid,  Martens,  Marchand,  Wolff,  Backs  (J.  pr.  Ch.,  xiiiL  iixiiL) ;  7,  Dieck 
nat.  Ver.  Halle,  xni.  265);  8,  Berthier  (Mem.,  1839,  288): 

h: 

49-03=99-74  Schmid. 
5000=100  Martens. 
47-2  =  100-2  Marchand. 
47-07,  CaC  1-68  =  100  Wolff. 
49-18,  CaO  1-00  =  100-11  Backs. 
48-80  =  99-75  Marchand. 
46-89  =  98-99  Dieck. 
43-63  =  100  Berthier. 

mother  analysis  of  the  mineral  from  Presslers  mountain,  near  Halle,  afforded  Geist  (ZS.  Nat 
Halle,  xiii.  268)  S  22-18,  ^1  39-86,  H  34-91  by  loss,  Si  1-9*2,  Fe  0-40,  Oa  0-50,  Mg  o-u3.    For 
[milar  mineral  from  Bernon,  near  Epernay,  France,  Lassaigne  obtained  (Ann.  Ch.  Phys.,  xxix. 
S  20-06,  Al  39-70,  H  3994,  gypsum  0-30  =  100. 
*yr.,  etc. — Nearly  as  for  aluminite. 

)bs.— Similar  in  its  modes  of  occurrence  to  aluminite.     Found  in  Presslers  mountain  (anal.  7) 
I  elsewhere,  near  Halle,  and  Huelgoet  in  Brittany. 

694.  PISSOPHANITE.     Pissophan  Breiih.,  Char.,  101,  1832.     Gamsdorfite. 

Amorphous,  or  stalactitic,  somewhat  pitch-like  in  appearance. 

H.  =  l-5.     G.= 1-93— 1-98.      Lustre  vitreous.      Color   pistachio-,  aspar- 

as-,  or  olive-green.     Transparent.     Very  fragile.     Fracture  conchoichil. 


S 

^1 

1. 

South  of 

HaUe 

14-54 

36-17 

2. 

14-04 

35-96 

3. 

17-0 

36-0 

4. 

12-44 

38-81 

5. 

12-22 

37-71 

6. 

11-45 

39-50 

7. 

15-56 

36-54 

8. 

Huelsroet 

13-37 

43-00 
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Comp. — Erdmann  (Scliw.  J.,  IxiL  104)  obtained : 

1.  Gretn  12-'70       35'15         9-'74      41-69,  gangue  and  loss  0-'72=100. 

2.  "  12-49       35-30         9-80       41*70  "  0*71  =  100. 

3.  Yellow  11-90         6-80      40-06      '40-13  "  1-11=100. 

Probably  not  a  simple  mineral.  Perhaps. Nos.  l.and  2,  K^S+15  fi,  and  No.  SjS'^S  +  lSt 
The  relation  in  the  former  is  more  exactly  S^  S^  +  30  H. 

Pyr.,  etc. — For  the  most  part  insoluble  in  water.  Easily  soluble  in  muriatic  acid.  B.E 
becomes  black.    In  a  glass  tube  gives  alkahne  water. 

Obs. — Occurs  at  Garnsdorf,  near  Saalfeld,  and  at  Reichenbach,  Saxony,  on  alum  slate. 

Named  from  maaa,  pitch,  and  <pav6i,  appem-ance. 

695.  FELSOBANYITE.    Pelsobanyt  Haid.,  Ber.  Ak.  Wien,  1852,  xii.  183,  1854. 


laiit 


Orthorhombic.     Massive,  and  in  concretions,  grouped  or  single,  consi 
ing  of  scales,  which  are  hexagonal,  and  have  two  angles  of  112°.     Cleavagij 
perfect.     Optically  biaxial. 

H.==l*5.  G.— 2-33.  Lustre  of  cleavage-face  pearly.  Color  snow-whit€t 
surface  often  yellowish.     Translucent  to  subtransparent. 

Oomp. — i^PS+  10  fi=Sulphuric  acid  17*2,  alumina 44*1,  water  38-7  =  100.  Analysis:  v.  Haueoj 
(Ber.  Ak.  Wien,  xii.  188): 

(I)  S  16-47        3tl  45-53        fi  37-27=99-27  Haui 

Pyr.,  etc. — Nearly  as  for  aluminite.  i 

Obs. — Prom  Kapnik  near  Pelsobanya  in  Hungary,  the  concretions  sometimes  grouped  oi 
barite. 

696.  GLOOKERITE.  Vitriolocker  Berz.,  Afh.,  v.  157,  1816.  Per  sous-sulfate  terreux  £eiv 
N.  Min.  Syst.,  1819.  Vitriol  Ochre.  Pittizito  Beud,  Tr.,  447,  1824.  Glockerit  Mum.,  Min.i 
254,  1855. 

Massive,  sparry  or  earthy.     Stalactitic.  j 

Lustre  resinous  or  earthy.     Color  brown  to  ochre-yellow,  also  brownishlj 

black  to  pitch-black ;  dull  green.     Streak  ochre-yellow  to  brown.    Opaque! 

to  subtranslucent.     Fracture  shining  to  earthy. 

Oomp.,  Var. — ^e'^S-t-Bfl,  Berzelius,  for  a  brown  to  ochre-yellow  variety,  occurring  witii 
botryogen  at  Fahlun,  containing  according  to  him,  Sulphuric  acid  15  9,  sesquioxyd  of  iron  62*^*; 
water  21-7  =  100.  '' 

The  same  for  a  stalactitic  variety  from  Obergrund,  near  Zuckmantel,  the  stalactites  of  whic; 
are  sometimes  2  feet  long,  brown  to  pitch-black,  yellowish-brown,  and  dark  green  in  color,  witit 
yellowish-brown  to  ochre-yellow  streak,  shining  lustre  to  earthy,  and  insoluble  in  water.     It  i 
the  Glockerite  of  Naumauu,  who  cites  Hochstetter's  analysis,  "S  15-19,  Fe  64-34,  II  20*7,  agreeinfo 
closely  with  that  by  Berzehus. 

Jordan  obtained  for  a  compact  and  earthy  vitriol  ochre  from  Rammelsberg  mine  near  Goslai^ 
(J  pr.  Ch.,  Lx.  95),  and  Scheerer  for  another  from  Modum,  Norway  (Pogg.,  xlv.  188) : 

S  3Pe  fl 

1.  Goslar,  compact    13-59  63-85  18-46,  Sin  1'23,  Cu  0-87,  gangue  2-00=100  Jordan,     v 

2.  "        earthy         9-80  68-75  15-52,  2n  1*29  Cu  0-50,  gangue  4-14=100  Jordan. 

3.  Modum,&row;w         600  80-73  13-57  =  100  Scheerer. 

Pjrr.j  etc. — Nearly  as  for  copiapite. 

Obs. — A  result  of  the  alteration  of  pyrite  or  marcasite.  ■ 

Glockerite  was  named  after  the  mineralogist  E.  P.  Glocker.  Pitticite  is  the  name  of  pitchy  iTq|l 
ore,  q.  V. 
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697.  LAMPROPHANITE.    Lamprophan  Igelstrdm,  (Efv.  Ak.  Stockh.,  186G,  93. 

In  thin  cleavable  folia. 

H.=3.     G.=3-0T.     Lustre  pearly.     Color  and  streak  white. 

Comp. — An  analysis  afforded  Igelstrom  (1.  c): 

S  Ph  Mn  Mg  Ca         Na,  ft         fi 

11-lT         28-00         7-90         5-26         2465         14-02         8-35=99-35. 

P3rr.,  etc. — Yields  water.  With  soda  on  charcoal  yields  metalUc  lead  and  a  hepatic  mass 
Tot  wholly  soluble  in  acids. 

Obs. — From  Longban  in  Wermland,  Sweden.  Named  in  allusion  to  the  lustre  from  >a//rrpof, 
\ining. 


00.  LINARITE.    Linarite  Brooke,  Ann.  Phil.,  II.  iv.  117,  1822.     Cupreous  Sulphate  of  Lead, 
Cupreous  Anglesite.     Bleilasur,  Kupferbleispath,  Germ. 

Monoclinie.     0=77""  27' ;  I A  /,  over  ^-^,=61°  36',  0  A  14=141°  5',  a 
<?=0-48134  :  1  :  0*5819.     Observed  planes;   0;  vertical,  ^-^,  /,  ^-^,  ^-2 
lemidomes,  ■|-^,  ^-i,  ^-i,  1-i,  f-^,  2-^,  f-i,  7-i;  -1-i;  clinodoines,  l-i,  J4 


lemipyramids,  2,  2-2,  f-f,  f-S. 


Fig. 


544.     Plane  i-l  often  wantinor. 


0  A  i-i=10r  33' 
0  A  14=162  19 
6^A-l-^=156  57i 
0  A  1-^=161  23^ 
0  A  2-*=130  5 
0  Al-i=17Q  36 
6^  A  5-^=156  48 
0  A  /=96  23 


6^Aa=90° 

6^Ai4=158  1 
^-1^  A  14=105  8 
^4  A -14=125  35i 
^4  A  24=127  22 
t-2  A^-2,  ov.  fi,=100  1 

I A  2-2=137  1 

/A  2=159  9 
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Twins  :  composition-face  i-i  common  ;  0  A  6^'= 154°  54'. 
very  perfect ;  0  less  so. 
H.=2*5.      G.  =  5-3  — 5*45.      Lustre   vitreous   or   adamantine.      Color 
eep  azure-blue.     Streak  pale  blue.     Translucent.     Fracture  conchoidal. 
Brittle. 

Comp.— 0.  ratio  for  (5u,  f»b,  S,  5=1  :  1  :  3  :  1,  whence  f»b  S+CutT;  or,  if  It  bo  basic,  for 
jase  and  acid  1  :  l=(^Cu+i  l»b+^H)' S.  It  seems  to  bo  an  objection  to  the  first  formula  that 
Ittiere  is  no  near  isomorphism  with  any  sulphate  of  lead,  while  there  is  with  cyanosite  or  sulphate 
f  copper. 

Analyses:  1,  Brooke  (L  c);  2,  Thomson  (PhU.  Mag.,  III.  ivii.  402);  3,  v.  KobcU  (J.  pr.  Ch., 
Ixxxiii.  454) 


:^bs 

Cu 

fi 

1. 

"Wanlockhead 

75-4 

18-0 

4-7 =98-1  Brooke. 

?,. 

u 

74-8 

19-7 

5-5  =  100  Thomson;  G.=5-2137. 

3. 

Kadainski 

76-41 

17-43 

616,  CI  ir.  =  lOO  Kobell. 

Pyr.,  etc.— In  the  closed  tube  yields  water  and  loses  its  blue  color.  B.B.  on  charcoal  fuses 
easQy  to  a  pearl,  and  in  R.F.  is  reduced  to  a  metallic  globule  which  by  continued  troatmeut  coats 
the  coal  with  oxyd  of  lead,  and  if  fused  boric  acid  is  added  yields  a  pure  globule  of  copper.  >\  ith 
soda  gives  the  reaction  for  sulphuric  acid.  Decomposed  with  nitric  acid,  leavmg  a  white  residue 
of  sulphate  of  lead.  •  i     • 

Obs.— Formerly  found  at  LcadhiUs.  Occurs  at  Roughten  GUI,  Red  Gill,  and  near  Keswick,  in 
ICumberland,  in  crystals  sometimes  an  inch  long;  near  Schnccberg,  rare:  in  Dillcnburg,  at  the 
mines  Aurora  and  Thomas;  Nassau  on  the  Lahn;  at  Retzbanya;    at  the  Kadainski  mino  \t 
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Nertschinsk  ;  and  in  the  vicinity  of  Beresof  in  the  Ural ;  and  supposed  formerly  to  be  found 
Linares  in  Spain,  whence  the  name. 

Alt. — Linarite  occurs  altered  to  cerussite,  a  change  like  that  of  anglesite  to  cerussite. 

For  recent  obs.  on  cryst.,  B.  &  M.,  Min.;  Greg  &  Lettsom,  Min.,  B95,  1858 ;  Kokscharof,  Min,c 
Russl..  iv.  139,  V.  106;  Hessenberg,  Min.  Not.,  No.  vii.,  from  whom  the  above  angles  are  takenji 
K.  Peters,  Ber.  Ak.  Wien,  xliv.  1 68. 

701.  BROCKANTITE.  Brochantite  (fr.  Katharinenb.)  Levy,  Ann.  Phil,  II.  viii.  241,  1824  1 
Konigine  (fr.  Russia)  Levy,  ib.,  xi.  194,  1826.  Brongnartine  (fr.  Mexico)  Euot,  Min.,  i.  331,  t 
1841.  Krisuvigit  (fr.  Iceland)  Forchhammer,  Skand.  Nat.  Stockh.,  1842,  Arsb.  1843,  192.  i 
■Warringtonite  (fr.  Cornwall)  Maskelyne,  Ch.  News,  x.  263,  1864,  PhiL  Mag.,  IV.  xxix.  415. 

Orthorhombic.  /A  7=104:°  32',  0  A  2-fc_14:T°  49' ;  a:h:  c=0-31471 
1  :  1*2923.  Observed  planes :  vertical,  /,  i-l,  i-^ ;  domes,  1-?^,  2-1.  Fig. ;, 
545  ;  also  prisms  made  of  I  and  t-2,  and  dome  14  without  i-%  the  formi 
resembling  f.  542,  p.  657,  excepting  the  absence  of  6^,  this  plane  not  having  i 
been  observed. 


545 


i-^  A  f  2,  ov.  '^'-^,=:114°  16' 

l-l  A  14=152  37 

24  A  24,  ov.  6^,=115  38 

i-l  A  i-^=U7  8 

i4  A  1=127  44 

i-l  A  14=103  41 

Also  in  groups  of  acicular  crystals  and  d  rusy 
crusts.     Cleavage :    i-l  very  perfect ;    f  in) 
reniform  with  a  columnar  structure. 
H.=3-5-4.     G.=3-78-3-87,  Magnus  ;^  3-9069,  G.  Kose.     Lustre  vitre- 
ous ;  a  little  pearly  on  the  cleavage-face  i-l.     Color  emerald-green,  black 
ish-green.     '^^----^ 1„- ™. —      n\.^^.^„ — 4.     ^„^^„i„^ — 4. 


traces.     Also  massive 


Streak  paler  green.     Transparent — translucent. 


Var. — 1.  Ordinary  Brochantite.  The  analyses  vary  considerably,  as  shown  below.  The  crys- 
tals are  vertically  striated. 

2.  Warringtonite.  Essentially  brochantite  in  composition,  but  occurring  in  non-striated  crystals 
in  form  like  a  doubly  curving  wedge,  of  paler  green  color  than  orduiary  brochantite,  with  G.  = 
3-39-3-47,  and  H.  =  3-3-5. 

Comp.— 0.  ratio  for  Cu,  S,  H=7  :  6:  5;  CuS  +  2iOull;  or  perhaps  2  6u3S  +  C)ufi+4H:;l 
=Sulphuric  acid  19-9,  protoxyd  of  copper  69*0,  water  11-1  =  100,  Some  analyses  correspond  to 
the  0.  ratio  4:3:  3 ;  and  Field's  to  4  :  3  :  4,  the  ratio  of  langite.  Analyses  :  1,  2,  Magnus  (Pogg., 
3tiv.  141);  3,  Forchhammer  (J.  pr.  Ch.,  xxx.  396);  4,  Berthier  (Ann.  Ch.  Phys.,  1.  360);  5,  H. 
Risse  (Pogg.,  cv.  614);  6,  Pisani  (C.  R.,  lix.  912);  7,  Warrington  (J.  Ch.  Soc,  II.  iii.  85);  8, 
Maskelyne  (PhU.  Mag.,  IV.  xxix.  476);  9,  Tschermak  (Ber.  Ak.  Wien,  li.  131);  10,  Field  (Pha 
Mag.,  IV.  xxiv.  123);  11,  v.  Kobell  (Ber.  Ak.  Miinchen,  1865,  ii.  70);  12,  Domeyko  (Ann.  d.  M., 
VI.  V.  460) : 

S  Ou  Zn         Ph        tL 

8-181  0-030  11-887  =  99-856  Magnus. 

3-145  1-048  11-917  =  100-471  Magnus. 

12-81  =  99-44  Forchhammer. 

17-2  =  100  Berthier. 

13-2,  CI  tr.  =  lOO  Risse. 

l-Oa       13-2,  Ca  0-8  =  101  Pisani. 

12-22b,  insol.  0-58  =  100  Warringtoa. 

14-64=99-61  Maskelyne. 

11-5  =  100  Tschermak. 

16-47  =  100  Field;  a.  =  3-81. 

[11-42]  =  100  Kobell. 

13-5,  gangue  2-4=100-2  Domeyko 

104  per  cent,  water  lost  below  260°  C. 


1. 

Retzbanya 

17-132 

62-626 

2. 

(( 

17-426 

66-935 

3. 

Krisuvigiie 

18-88 

67-75 

4. 

Mexico 

10-6 

66-2 

5. 

Nassau 

19-0 

67-8 

6. 

Cornwall 

17-2 

68-8 

7. 

"         Warr. 

18-93 

68-27 

8. 

((            (( 

16-73 

68-24 

9. 

N.  S.  Wales 

19-4 

69-1 

10. 

Chili      , 

16-59 

66-94 

11. 

(( 

19-71 

68-.87 

12. 

{( 

15-8 

68-5 

*  With  Fe' 

0^ 
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-    The  Mexican  corresponds  to  Cx\*  S  +  4  ir,  and  is  the  Brongnartine  of  Iluot. 

Rivot  found  in  crystals  of  brochantite  of  a  fine  green  color,  which  afforded  a  shght  efforvesctnce 
with  acids,  S  19-4,  Ou  62-9,  H  13-5,  with  C  1-2,  II  l-2=^98-2.  The  mineral  had  undergone  partial 
alteration,  as  shown  by  the  6-2  p.  c.  of  carbonate  of  copper  present  (Ann.  d.  M.,  V.  iii.  740). 
I  Pyr.,  etc.— Yields  water,  and  at  a  higher  temperature  sulphuric  acid,  in  the  closed  tube,  and 
becomes  black.  B.B.  fuses,  and  on  charcoal  affords  metallic  copper.  AN'ith  soda  gives  the  reao 
tion  for  sulphuric  acid. 

Obs,— Occurs  in  small  but  well  defined  crystals,  with  malachite  and  native  copper,  at  Gume 
Bchevsk  and  Nischne-Tagilsk  in  the  Ural ;  the  Konigiuo  (or  Konigitc)  was  from  Gumeschevsk  ;  in 
small  brilliant  crystals  with  malachite  in  a  quartzose  rock  near  Roughten  Gill,  in  Cumberland :  in 
Cornwall  (in  part  warringionife),  and  sometimes  with  crystals  of  brochantite  on  the  so-called  war- 
ringtonite;  at  Retzbanya;  in  Nassau,  with  chalcopyrite ;  in  small  beds  at  Krisuvig  in  Iceland 
(krisuvigile);  in  Mexico  {hrongnariine);  in  Chili,  at  Andacollo  (anaL  10);  in  Australia  (brought 
from  Sidney,  N.S.W.,  anal.  9). 

Named  after  Brochant  de  Villiers. 

On  cryst,  G.  Rose,  Reis.  Ural,  i.  267;  Kokscharof,  Min.  Russl.,  iii.  200.  The  above  angles  are 
from  Kokscharof.  Gr.  Rose  found  /a  7=104°  10',  and  1-i  A  l-i=151°  52'.  ¥ig.  545  is  from 
Levy.     Kokscharof 's  figures  have  not  the  plane  2-t,  and  several  are  without  w. 

Artif.— Formed  in  a  bright  green  powder  by  Field  (Phil.  Mag.,  IV.  ixiv.  123)  by  adding  to  a 
strong  solution  of  sulphate  of  copper  a  small  quantity  of  caustic  potash,  boiling,  filtering,  and 
washing  till  all  the  sulphate  of  copper  is  removed;  analysis  after  drying  at  100^  C.  afforded  S 
16-98,  Ou  67-51,  H  [15-51]  =  100,  giving  the  0.  ratio  4:3:4.     See  further  under  Laxgite. 

702.  LANGITE.  A  new  British  mineral  K  S.  MasMyne,  Phil.  Mag.,  IV.  xxvil  306,  1864. 
Langite  Maskelyne,  Pisani,  C.  R.,  Hx.  633,  1864,  Maskelyne,  Phil.  Mag.,  IV.  xiix.  473,  1865. 
DeviUine  Pisani,  C.  R.,  813,  lSQ4:=LyeU.ite  Maskelyne,  Ch.  News,  x.  263,  1864. 

Orthorhombic.  I A  7=123°  W  ;  Oa  1-^==147°  36' ;  a  :  h  :  c=0-6346  : 
1':  1-8702.  lAi-i=llS°  8',  0  A24=12S°  U\  Cleavage :  apparently 
0  and  i-i.  Crystals  small  and  short  ;  simple  forms  not  observed.  Twins  ; 
composition-face  /,  and  forms  like  those  of  arag-onite.  Also  in  fibro-lamel- 
lar  and  concretionary  crusts,  with  earthy  surface. 

H.=2-5— 3.  G.=3'48— 3*50,  Maskelyne.  Lustre  of  crystals  vitreous ; 
of  crusts  somewhat  silky.  Color  fine  blue  to  greenish-blue ;  through  i-i 
blue ;  through  ^-^  greenish-blue ;  through  0  paler  greenish-blue.  Trans- 
lucent. 

Comp.— 0.  ratio  for  S,  S,  fl=4  :  3  :  4,  Pisani;  4:3:5,  Maskelyne.  The  former  gives  the 
formula  Cu  S  +  3  Cu  fi[  +  H= Sulphuric  acid  17-0,  oxyd  of  copper  67-7,  water  15-3  =  100.  The 
latter  corresponds  to  Sulphuric  acid  16*4,  oxyd  of  copper  65-1,  water  18-5=  100.  The  ratio  4:3:4 
gives  also  the  formula  Cu'S  +  CuH+3  H. 

Analyses:  1,  Maskelyne  (L  c);  2,  Pisani (1.  c);  3-5,  A,  H.  Church  and  E.  Warrington  (J.  Ch. 
Boc,  II.  iii.  87) ;  6,  Tschermak  (Ber.  Ak.  Wien,  li.  i.  127): 

1832  =  100-56  Maskelyne. 

0  83         10- 19,  Mg  0-29=  100  PisanL 

15-7:^  =  100  Church. 

16-25  =  100-28  Warrington. 

15-5:5  =  100-29  Warrington. 

0-5         [15-2]  =  100  Tschermak. 

The  devilline  (or  lyellite),  which  includes  the  incrusting  variety,  is,  as  Tschermak  has  shown 

(L  c),  langite  mixed  with  gypsum,  which  is  apparent  in  scales.     His  analysis  above  WiW  made  on 

he  devilline  after  separating  18  p.  c.  of  gypsum;  and  he  stated  that  Pisani's  analysis  of  the 

uame  (1.  c.)  indicates  the  presence  of  24  p.  c.    For  an  analysis  of  the  lyelliU  by  Church  see  J.  Cli. 

Soc,  II.  iii.  83.  -rr       j  • 

Pyr.,  etc.— B.B.  on  charcoal  yields  water,  acid  fumes,  and  metallic  copper.  Heated  it  passes 
through  (1)  a  bright  green  color,  losing  1  equivalent  of  water,  and  then  having  the  0-  ^aUc 
(4  :  3  :  4)  of  some  brochantite;  (2)  various  tints  of  ohve-green;  and  (3)  becomes  black.  It  hai 
finally  a  strongly  acid  reaction. 


S 

Cu 

1. 

Cornwall 

16-42 

65-82 

2. 

16-77 

65-92 

3. 

16-79 

67-48 

4. 

16-72 

67-31 

5. 

16-88 

67-88 

6. 

16-2 

68-1 

6QQ  OXYGEN   COMPOUNDS. 

Obs.— Found  in  argillaceous  schist  (kOlas)  in  Cornwall,  in  minute  twinned  crystals ;  also  as 
blue  crust,  partly  earthy.     It  is  associated  sometimes  with  conuellite. 

Named  langite  after  Dr.  V.  v.  Lang,  formerly  of  the  British  Museum. 

The  analyses  of  so-called  brochantite  by  Berthier  of  a  Mexican  specimen,  and  Field  of  a  Chilian, 
as  well  as  of  the  artificial  mineral,  have  the  same  composition  assigned  by  Pisani  and  Church  tc 
the  langite ;  and  there  is  yet  some  uncertainty  as  to  the  true  limits  between  the  two  species. 
The  specimens  had  the  green  color  of  brochantite. 

703.  CYANOTRICHITE.  Kupfersammeterz,  Kupfersammterz,  PFem.,  Karsten's  Tab,,  62, 
1808.  Velvet  Copper  Ore  Jameson,  Min.,  iii.  153,  1816.  Sammeterz  Breith.,  Char.,  168,  1823, 
320,  1832.  Cuivre  veloute  Fr.  Cyanotrichit  Glocker,  Grundr.,  587,  1839.  Lettsomite  Fercy, 
PhiL  Mag.,  xxxvL  103,  1850. 

Occurs  in  druses  of  short  capillary  crystals,  and  having  an  appearance^ 
like  velvet ;  sometimes  in  spherical  globules. 

Color  clear  smalt-blue,  sometimes  passing  into  sky-blue.     Lustre  pearly.] 

Comp.— 0.  ratio  for  Cu,  K,  S,  H,  from  mean  of  analyses,  9*03  :  5'48  :  8*85  :  20-50.  Taking  it 
at  9  :  6  :  9  :  21,  the  formula  maybe  8  Cu^  8+2^13^+1511;  or  3CuS+2  Cu^H^4-2  ^lfi:»+9 
fi= 3  Cu  S + 4  (i  Cu"  +  i  ^1)  fi:^  +  9  H.     Needs  further  investigation.     Analyses  :  J.  Percy  (L  c.) : 


s 

^1           ^e 

Cu 

fi: 

15-39 

11-70 

43-16 

23-06=98-30. 

14-12 

11-06         1-18 

46-59 

23-06,  insol.  2-35  =  98-36. 

S 

^1 

Cu 

1.  Cornwall 

13-95 

17-97 

48-34 

2.         " 

13-04 

18-64 

48-67 

3.         " 

12-54 

17-93 

46-80 

4.         " 

11-7 

13-4 

46-8 

Obs. — Occurs  sparingly  at  Moldawa  in  the  Bannat,  coating  the  cavities  of  an  earthy  hydra  feed 
oxyd  of  iron,  along  with  a  white  amorphous  sulphate  of  alumina. 

Named  Gyanotrichite  from  Kvavoi,  blue,  and  doi^,  hair;  and  Lettsomite  after  the  English  mineralo- 
gist, "W.  G.  Lettsom. 

704.  WooDWABDiTE  Church,  Ch.  News,  xiii.  85,  113,  1866,  J.  Chem.  Soc,  11.  iv.  130.  Probably 
en  impure  uucrystaUized  variety  of  the  above,  mixed  with  hydrate  of  alumina.  Occurs  in  Corn- 
wall, in  minute  botryoidal  concretions,  of  a  rich  turquois-blue  to  greenish-blue  color,  translucent 
to  almost  transparent ;  Gr.=2-38.  Analyses:  1-3,  Church  and  Warrington  (Lc);  4,  Pisani  (C. 
R.,  Ixv.  1142) : 

18-48=98-74  Church. 

19-65]  =  100  Warrington. 
°22-73]  =  100  Warrington. 
;26-9],  Si  1-2  =  100  Pisani. 

Church  and  Warrington  also  found  traces  of  silica,  lime,  magnesia,  and  phosphoric  add,  which 
were  undetermined.  The  mean  of  the  first  3  analyses  affords  the  0.  ratio  for  Cu,  Al,  S,  H=ll : 
9-6  :  9  :  23  ;  equivalent  to  3  Cu^  S,  2  Cu  ft,  3  ^1 H^  1 2  H  ;  or  S  On  S,  8  Cu  H,  3  ^1  H=*,  6  H.  No. 
4,  by  Pisani,  gives  about  12:9  for  the  Cu  and  H,  the  ratio  in  langite,  and  he  makes  the  mineral 
impure  langite.  He  analyzed  (1.  c.)  another  similar  material  from  Cornwall  (received  from  Mr. 
Tailing),  of  a  clear  green  color,  and  obtained  S  4-7,  ^1  33-8,  Cu  17-4,  H  38-7,  Si  6-7  =  100-5;  show- 
ing a  mixture  of  the  copper  sulphate  with  a  hydrous  silicate  of  alumina  as  well  as  hydrate ;  and 
this  he  considers  as  proving  that  woodwardite  is  only  a  mixture. 

The  mineral  is  soluble  with  scarcely  any  residue  in  diluted  acids.  Named  after  Dr.  S.  P. 
Woodward. 

705.  JOHANNITE.    Uranvitriol  John,  Ch.  Unters.,  Y.  254,  1821.    Johannit  ffaid.,  Abhandl., 
bohm.  Ges.  Prag,  1830.    Sulphate  of  Uranium.    Sulfate  vert  d'urane  Beud. 

Monoclinic.  6^=85°  40',  I A  1=69°.  Crystals  flattened,  and  from  one 
to  three  lines  in  length  ;  arranged  in  concentric  druses  or  reniform  masses. 

II.=2— 2'5.  G.=3*19.  Lustre  vitreous.  Color  beautiful  emerald- 
green,  sometimes  passing  into  apple-green.     Streak  paler.     Transparent- 
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translucent ;  sometimes  opaque.     Soluble  in  water.     Taste  bitter,  rather 
than  astringent. 

pomp.— 0.  ratio  for  bases  and  acid  1  :  1,  whence  the  formula  (U^  t:r)5  +  K'u'iS-l-U  1*1.  or 
(f(U^0)  +irOa')  S+liH=,  if  the  uranium  be  all  sesquioxycl,  Sulphuric  acid  20-8,  oxyd  of  ura- 
nium 66-1,  oxyd  of  copper  6-9,  water  02=  100.  Analysis  by  Lindacker  (mean  of  two  trials. 
Vogl'sMin.  Joach.,  1857):  ^ 

S  2002     11,^67-72     Cu  599     :f^e  020     ft  5-69  =  99-52. 

Pyr.,  etc.— In  a  glass  tube  at  a  low  heat  does  not  change  ;  higlily  heated  gives  off  water  and 
sulphurous  acid,  and  becomes  brown  and  finally  black.  B.13.  on  charcoal  gives  sulphur  fumes  and 
a  scoria  of  black  color  and  dull  green  streak.  "With  salt  of  phosphorus  reacts  for  copper  and 
uranium.  Somewhat  soluble  in  water.  Solution  precipitated  chestnut-brown  by  prussiate  of 
potash,  yellowish-green  by  alkalies,  and  in  brown  flocks  by  an  infusion  of  nutgalls. 

Obs. — Discovered  by  John  near  Joachimsthal  in  Bohemia,  after  whom  the  species  is  named. 
Found  also  at  Johanngeorgenstadt.  Reported  from  the  Middletown  feldspar  quarry  by  Shep- 
ard. 


706.  URANOOHALCITE.     Urangrun  Hartmann.    Uranochalzit  Breith.,  Ilandb.,  173,  1841. 

In  small  nodular  crusts  and  velvety  druses,  consisting  of  acicular  crys- 
tals. 

H.=2— 2^.     Color  fine  grass-green  to  apple-green;  streak  apple-green. 

Comp.— (J(U',  ^)  +  ^Ca')S+iCu*S  +  9fi[=,  if  the  uranium  be  taken  as  all  eesquioxyd,  SuL 
phuric  acid  21*1,  oxyd  of  uranium  335,  oxyd  of  copper  7*0,  lime  9'8,  water  26*5  =  100.    Analysis 
Lindacker  (Yogi's  Min.  Joach.,  1857) ; 

S        U^      Fe      Cu       Ca        fl 
(1)20-03     36-14     0-14     6-55     1010     2716=100-12. 

Obs. — From  Joachimsthal  in  Bohemia. 

707.  MEDJIDITE.    J.  L.  Smith,  Am.  J.  Scu,  11.  v.  337, 1848.    Sulphate  of  Uranium  &  Lime. 

Massive,  with  an  imperfectly  crystalline  structure. 
H.=2*5.     Lustre  vitreous  in  the  fracture.     Color  dark  amber.     Trans- 
parent. 

Comp. — ^_Perhaps^^S+CaS  +  15  fl,  according  to  some  qualitative  trials  by  Smith;  but  as 
probably  4?S4-Ca^'S  + 15H=(i^  +  i  CV)S  +  7^rr,  and  thus  approaching  urauochalcite. 

Pyr.,  etc. — In  a  matrass  easily  yields  water.  At  redness  blackens,  being  converted  into  oxyd 
of  uranium  and  sulphate  of  lime.  With  salt  of  phosphorus  a  green  bead.  Dissolves  readily 
in  dilute  muriatic  acid. 

Obs. — Occurs  near  Adrianople,  Turkey,  on  pitchblende,  associated  with  liebigite,  in  some  places 
with  crystals  of  sulphate  of  lime ;  also  at  Joachimsthal,  with  liebigite  on  uranium  ore.  Externally 
often  dull  from  loss  of  water. 

It  was  named  after  the  Turkish  sultan  Abdul  Medjid. 

708.  ZIPPEITE.  Basisches  schwefelsaures  Uranoxyd  (verwitterter  Uran-Vitriol)  J.  F.  Joht^^ 
Unters.,  v.  18il,  Jahrb.  Min.  1845,  299.  Uranbluthe  Z<j)pe,  Verb.  Gcs.  BOhm.  Prag,  1824.  Zip 
peit  naid.,  Handb.,  510,  1845. 

In  delicate  needles  ;  acicular  rosettes  ;  warty  crusts. 

H.=3.     Color  fine  sulphur-yellow,  lemon-yellow,  orange-yellow. 
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Oomp. — Hydrous  sulphate  of  sesquioxyd  of  uranium,  mth  or  without  oxyd  of  copper,  and 
lemoD-  to  orange-yellow  when  without.     Analyses  by  Lindacker  (Yogi's  Min.  Joach.): 

S  ©        ¥e      Cu       Ca        fi 

1.  With  no  Copper    13'06     61'8Q     Oil      0-61     l7-69=99-39. 

2.  Copper  var.  17-36     62-04 5-21 15-23  =  99-84. 

Formula  of  the  former  ^^  S'^f  12  H,  Yogi ;  of  the  latter,  S^  S^  +  6  H,  with  16  p.  c.  copper  vitriol 
as  impurity,  Ramm. ;  or  (Cu^,  "^)^S'^+8H,  in  which  0.  ratio  of  Cu,  ^=1  :  12. 

Pyr.,  etc, — In  the  closed  tube  water,  and  at  a  higher  temperature  sulphuric  acid.  With  salt 
of  phosphorus  gives  a  yellowish-green  glass  in  O.F.,  becoming  emerald-green  in  R.F. 

Obs, — From  JoachimsthaL 

Named  after  the  mineralogist  Prof  Zippe.  John's  basic  sulphate  is  a  yellow  mineral,  and  may 
be  either  the  preceding,  or  what  Yogi  calls  Uranochre. 

709.  VOGLIANITE.    Basic  Sulphate  of  Uranium  Fo^Z,  Min.  Joach.,  1857.     Yoglianite  Daiia. 

In  soft  globular,  and  nodular,  earthy  coatings. 

Color  pistachio-  to  verdigris-green ;  streak  pale  green  or  apple-green. 

Oomp.— 4(U^,  ^)''S-l7(Ca,  Cu)S+10fi,  or,  regarding  the  sulphate  of  copper  and  lime  as 
impurity,  (U^  ^f  S+2  fl.    Analyses  by  Lindacker  (Min.  Joach.) : 

S        U6      Fe      Cu       Ca       fl 

h  Linievar.         12-34     79*50     0-12      1-66     5-49=99-11. 

2.  Copper  var.     12-13     79-69     0'36     2-24    0*05     5-25=99-72. 

Obs. — From  Joachimsthal  in  Bohemia. 

710.  URACONITE.    Uranochre  Yogi,  Min.  Joach.    ?Uracomse  Beud.,  Tr.,  iL  672,  1832, 

Uraconite  Dana. 

Amorphous,  earthy,  or  scaly,  and  of  a  fine  lemon-yellow  color,  or  orange. 

Oomp. — ^Analyses  by  Lindacker  (L  c.) : 

S         6       3Pe      Cu      Ca       fl 

1.  Telbw        7-12     70-94     041     0-24     20-88=99-58. 

2.  Orange     10*16     66-05     0-86      2-62     20-06=99-76. 

Formula  deduced  by  Yogi  for  1,  ©^  S  + 14H ;  for  2,  i  Ca  S-F^' S+14H:. 
Obs. — From  Joachimsthal,  with  other  uranium  ores.     Uracouise  of  Beudant  was  described  aa 
a  yellow  pulverulent  ore ;  its  composition  is  unknown. 


711.  MONTANITE.    F.  A.  Genth,  Private  contribution,  Jan.  19,  1868. 

In  crusting;  without  distinct  crystalline  structure. 

Soft  and  earthy.  Lustre  dull  to  waxy.  Color  yellowish  to  white. 
Opaque. 

Oomp.— Bi  fe+2  fi=Telluric  acid  26*1,  oxyd  of  bismuth  68-6,  water  6-3=100.  Analysis: 
Genth  ^  c) : 

Montana  Te  26-83        Bi  66-78        ??e  0-56        :^b  0-39        fi  5-94=100. 

Pyr.,  etc. — Yields  water  in  a  tube  when  heated.  B.B.  gives  the  reactions  of  bismuth  and 
tellurium.     Soluble  in  dilute  muriatic  acid. 

Obs. — lucrusts  tetradymite,  from  whose  alteration  it  had  been  formed,  at  Highland,  in  Montana. 
The  waxy  lustre  is  observed  when  the  incrustation  has  separated  from  the  scales  of  tetradymite. 
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712.  BIERSTENITE.     Selenbleispath  Kersten,  Pogg.,  ilvi.  277,   1839.      Selenigsauros  Bleioxyd 
Ge7-m.     Seler.ito  of  Lead.     Selonate  of  Load.     Kerstuuite  Dana. 

In  small  spheres  and  botryoidal  masses.  Cleavage  distinct  in  one  direction.  H.  =  3— 4.  Lus- 
tre  greasy— vitreous.  Color  sul^hur-ycllow.  Streak  uucolored.  Brittle.  Fracture  fibrous. 
According  to  Kersten,  it  consists  of  selenous  acid  and  oxyd  of  load,  with  a  small  proportion  of 
copper.  On  coal  it  fuses  readily  to  a  black  slag,  giving  oft'  a  strong  selenium  odor,  and  is  finally 
reduced  to  a  metahic  globule.  With  borax  it  fuses  and  forms  a  yollovvish-groen  pearl,  which  is 
of  the  same  color  on  cooling.  With  soda  on  charcoal  metallic  lead  is  obtained.  Occurs  wkb 
selenid  of  antimony  and  lead,  malachite,  etc.,  at  the  Friederichsgluck  mine,  near  Uilburghausen, 
and  at  Eisfeld.     May  it  be  a  selenate,  or  is  it  only  a  mixture  ? 


T.  CARBONATES. 


The  carbonates  have  a  hardness  not  exceeding  5,  and  consequently  will 
not,  when  pure,  strike  fire  with  a  steel.  The  anhydrous  come  under  tho 
common  general  formula,  E,0,  CO',  but  present  three  types  of  crystallization, 
a  rhombohedral,  with  B  /\  B  near  105°  ;  an  orthorhombic,  with  /  A  /near 
120°  ;  and  a  monoclinic,  with  /A  /  near  105°.  They  constitute  therefore 
a  case  of  pleomorphism,  while  all,  still,  are  approximately  isomorphous. 
These  anhydrous  species  have  a  vitreous  to  subpearly  lustre,  and  are  typi- 
cally spars.  The  hydrous  carbonates  vary  much  in  crystallization,  and  iu 
some  cases  have  a  strongly  pearly  lustre.  All  efiervesce  in  hot  acids,  and 
part  of  them  in  cold. 
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ARRANGEMENT    OF    THE    SPECIES. 


L  CALCITE  GROUP.     Rhombohedral;  i?  A  iJ^lOS"— 108°. 


715.  Calctte 
Tie.  DoLomTE 

717.  Ankeritb 

718.  Maqnesite 

719.  Mesitite 

720.  PiSTOMESITB 

721.  SroEBiTE 

722.  Rhodochrosite 

723.  Smtthsonite 


CaC 

(iCa+iMg)C 

(iOa+i(Mg,i'e,iln))C 

MgC 

(fMg+ii^e)C 

UMg+iFe)C 

FeO 

MnC 

2;n0 


ee|e,|ea 

eeje,i(i€a+iMg) 

ee|e,|Mg 
eete,|(iMg+iFe) 

€e|e,l(iMg-hiFe) 

eo|e,|Fe 
eeiOaiMn 
eeie^izn 


IL  ARAGONITE  GROUP.    Orthorhombic.    JA  7=116'— 119" 


724.  Aragonite 

725.  Manganooalcite 

726.  "Witheritb 


CaC 

(JJVIn  +  HOa,  Mg))0 
:6a  C 


€  e|o,|ea 

6e|e.|(fMn-fH€tt,?^g)) 
eo|e.;|Ba 
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727.  BbomTiTtb 

aBa+iCa)0 

eOIOaiafia+i^a) 

728.  Strontianite 

SrC 

eeiOaisr 

729.  Cerussite 

f»bO 

€  OfOslPb 

m.  BARTTOOALOITE  GROUP.    Monoclinic.    I A  7=106°— 107°. 

730.  BARTTOOALOITE  (i  iSa+i  Ca)  C  eOIOsKiBa+iea) 


IV.  PARISITE  GROUP.     Carbonate  containing  fluorine. 
731.  Parisitb  (Ce,  La,  i)i)  C+i  (Ca,  Ce)  P 


732.  KisOHTmiTE 


6LaC  +  Ce''0''+Ce''r^+2fl: 


y.  PHOSGENITE  GROUP.     Carbonate  containing  chlorine. 
733.  PHOSGENITE  tb  C  +  Pb  CI 


715.  OALOITB.  Marraor  (Marble)  pt.  Plin.  Lapis  calcarius.  Saxum  calcis  {Calx  in  Latia 
meaning  burnt  lime),  Kalcbstein  Agric,  De  Nat.  Foss.,  320,  Interpr.,  468,  1546.  Kalksten 
Wall,  Min.,  1747.  Spatig  Kalksten,  Kalkspat,  Cronst,  Min.,  13,  1758.  Kalk,  Kalkspath, 
Kalkstein,  Germ.  Calx  aerata  Bergm.,  1774,  and  Opusc,  i.  24  1780.  Calcareous  Spar;  Lime- 
stone; Carbonate  of  Lime.     Chaux  carbonatee  i^r.     Calcit  jffizid,  Handb.,  498,  1845. 

Khombohedral.     R  /\  R  {^.  550a,  over  a  terminal  edge)=105°  5',  0  l\It 
i:=135°  23' ;  ^=0-8543.     Cleavage  :  R  highly  perfect. 


551 


654 


Observed  forms:   1.  Rhorribohedrons ^  forms  whose  planes   are  in  the 
game  vertical  zone  with  R  (one  of  which,  4,  is  shown  in  f.  559,  550e,  and 


three  of  the  minus  series,  in 


-%  -I, 


-^,  in  f.  564,  550c,  d,  b)  ;  the  plus 


rhombohedrons  ranging  from  \R  (the  vertical  axis  of  which  is  Jth  that 
of  R  relatively  to  the  lateral  axes)  to  28j^,  the  planes  of  the  former 
nearly  coincident  with  the  basal  plane  o,  and  of  the  latter  as  nearly  with 
those  of  the  vertical  prism ;  the  minus  rhombohedrons  ranging  from  -^ 
to  -14 ;  the  fundamental  rhombohedron  R  (f.  550a)  uncommon,  except 
in  combination  with  other  planes,  or  as  a  cleavage  form  ;  -^  i?  (f.  550b,  often 
called  nail-head  spar)  corresponding  to  a  truncation  of  the  terminal  edge 
of  i?,  very  common,  and  especially  in  combination  (f.  552o,  553a,  b,  564, 
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C7J 


565) ;  -2^  (f.  550c),  called  the  inverse  by  Haiiy,  because  the  anp^'ie  over  the 
lateral  edges  is  near  that  over  the  terminal  of  li,  cominun  ;  -\R  (f.  550d). 


655 


667 


668 


656 


559 


560 


Rossie. 


Rossie. 


562 


663 


or  the  cuboid  of  Haiiy,  its  angles  being 
rather  near  those  of  a  cube,  and  the  acute 
form  4i?  (f.  550e),  also  common ;  IZIi 
(f.  551)  of  not  unfrequent  occurrence ; 
16^  (f.  553d). 

2.  Scalenohedrons.  {a)  Planes  bevel- 
ling the  lateral  edges  of  i?,  f.  5G2, 
which,  when  more  extended,  take  tlie 
form  in  the  dotted  lines  of  the  same 
figure,  or  the  complete  scalenohedron ; 
the  series  having  the  general  symbol  1", 
and  including  all  the  forms  in  the  ta])le 
beyond  from  111  to  1"  (the  1  signifying 
that  they  are  thus  related  to  the  rhom- 
bohedron  17?,  and  the  annexed  number 
indicating  the  lenirth  of  the  vertical  axis 
as  compared  with  that  of  l/t ;  also  a 
minus  series,  -1",  having  the  same  relation  to -17?;  three  of  the  minm 
Beries  are  combined  in  the  illustrative  figure,  f.  563,  and  two  of  i\\Qplu^  in 
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f.  659) :  scalenohedron  1"  (f.  552a,  dog-tooth  spar)  very  common,  both  simple 
and  in  combination  (the  latter  in  f.  555  to  559,  564,  565  ;  f.  556  a  distorted 
form  of  f.  555).  (5)  Planes  bevelling  the  lateral  edges  of  -2^  (f.  553c), 
and  having  the  general  symbol  -2°.  (c)  Planes  ha^^ing  the  same  relation  to 
other  rhombohedrons,  but  if  referred  to  the  fundamental  rhombohedron, 
R^  replacing  its  lateral  or  terminal  angles,  or  terminal  edges  (f.  561,  564). 
{d)  Tlie  last  mentioned  bevelling  the  terminal  edges  of  R  (as  ^  in  f.  564), 
having  the  general  symbol  wJ^  ^  with  f  "inn—^  m=l  when  the  scaleno- 
hedron  hplus  like  the  R^  but  f  ??^7^4-■|m=l  when  Tninus.  (e)  Bevelmenta 
of  terminal  edges  of  other  rhombohedrons,  m'R,  having  the  same  general 
symbol  m^,  but  with  fmn—^  m=:m\  when  of  like  signs  with  m^R,  and 
I  mn+i  m=m\  when  of  unlike  signs. 
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565 


566 


Derbyshire. 


Mt 


Alston-Moor. 


568 
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3.  Regular  six-sided  pyramids  ;  general  symbol  m-2,  as  4-2,  f.  561. 

4.  Prisms,  {a)  The  regular  six-sided  prism  %  very  common,  either  short 
or  long  (f.  552c,  553a,  b,  554,  570).  (b)  Prisni  ^-2,'  only  in  combination 
and  not  common,    (c)  Twelve-sided  prisms  t'-f ,  i-^. 
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6.  Basal,  plane  0,  as  in  552d,  553a,  c,  570,  far  less  frequent  as  a  termi- 
ation  of  crystals  than  rhombohedral  and  scalenohedral  planes. 

Angles  op  RnoiiBOHEDRONS. 

i?is  a  face  of  the  fundamental  rhombohedron  li?;  K  the  particular  rhombohedron  below  Ir 
ach  hne ;  o  the  basal  plane : 


Term.  Edg€ 

i.OAR 

RaE' 

Term.  Edg( 

3.  0  Ai? 

RaR 

i 

156°  2' 

166°  9' 

149^ 

14' 

-5 

63°  51' 

101°  28' 

123°  9' 

h 

152  35 

161  48 

153 

35 

-1 

64  42 

102  42 

121  55 

f 

142  55 

158  28 

156 

55 

-4 

65  50 

104  17 

120  20 

i 

134  57 

153  45 

161 

48 

-i 

67  26 

106  9 

118  28 

H(?) 

116  52 

152  48 

163 

35 

-V 

71  18 

110  14 

114  23 

^ 

129  40 

150  35 

164 

48 

-4 

73  15 

112  5 

112  32 

li? 

105  5 

135  23 

180 

-Y 

74  9 

112  66 

111  41 

I 

82  56 

120  5 

164  42 

_a 

4 

76  9 

116  16 

110  21 

f 

73  15 

112  5 

156 

42 

-2 

78  51 

116  52 

107  45 

3 

69  24 

108  40 

153 

7 

8 

85  26 

121  58 

102  39 

4 

68  25 

107  20 

151 

57 

-■y- 

86  36 

122  49 

101  58 

4 

65  50 

104  17 

148 

50 

-1 

88  18 

124  6 

100  2 

11 

4 

65  6 

103  24 

148 

1 

-i 

90  55 

125  58 

98  39 

t 

64  42 

102  42 

147 

19 

_5. 
4 

95  28 

129  2 

95  35 

6 

62  43 

99  35 

144 

12 

-f 

97  10 

130  11 

94  43 

*l 

62  1 

98  14 

142 

51 

-^ 

99  14 

131  35 

93  2 

9 

61  14 

96  25 

141 

3 

-1 

111  13 

139  12 

65  25 

13 

60  36 

94  27 

139 

4 

'It 

115  7 

141  43 

82  54 

16 

60  20 

93  38 

138 

15 

-1 

123  10 

146  40 

77  57 

18 

60  19 

93  13 

137 

50^ 

-} 

127  39 

149  23 

75  14 

28 

60  8 

92  4 

136 

41 

-i 

134  67 

153  45 

70  52 

-14 

60  31 

94  8 

138 

45 

-i 

156  2 

166  9 

58  38 

-11 

60  50 

95  J9 

129 

18 

-i 

160  42 

168  50 

55  47 

-6 

61  33 

97  13 

127 

25 

-tV 

170  14 

174  22 

51  16 

Angles  op  SoALENOHEDEONa 

Long  E.  Short  E.  Mid.  E. 
154°  37'  145°  55'   61°  36'      i' (f.  577) 
130  16  121  14  131  19       i' 

43 


Long  E.  Short  E.  Mid.  E. 
159' 24'  138°  5'  Gl''54' 
146  10  123  15   93  20 
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Long  E. 

Short  E. 

Mid  E. 

i^.s. 

161°  58' 

133°  53' 

66°  31' 

r,s. 

116  53 

110  48 

164  43 

2.3 
6 

164  1 

130  37 

67  41 

r 

152  40 

123  35 

90  20 

1^ 

166  57 

125  53 

69  16 

f^ 

169  5 

122  37 

69  45 

^Hg 

136  48| 

112  59 

133  53 

«! 

170  29 

120  14 

71  5 

1 3»  S. 

174  26 

118  23 

71  36 

fo-^ 

172  30 

116  59 

72  1 

f  I'-A  Hg. 

147  4 

105  13^ 

125  53i 

iH 

171  43 

102  55 

88  16 

li 

168  1 

102  21 

94  1 

it 

165  33 

102  6 

97  57 

l3,  Hg. 

169  56 

102  36 

91  13 

if 

161  53 

101  55 

103  52 

li 

160  13 

101  56 

106  34 

if 

159  17 

101  57 

108  7 

V 

155  50 

102  11 

113  45 

1^ 

151  7 

102  52 

121  34 

13 

144  24 

104  38 

132  58 

l¥ 

136  47 

107  48 

146  28 

I'' 

134  28 

109  1 

150  44 

i;-^  Hg. 

133  53 

109  34 

152  30 

1^;^ 

132  41 

110  3 

154  5 

l¥,  Bh. 

131  31 

110  36 

156  42 

1' 

130  10 

111  39 

158  53 

!• 

127  50 

113  21 

163  30 

1» 

126  26 

114  24 

166  28 

1» 

125  47 

114  50 

167  35 

1" 

126  30 

115  12 

168  32 

1^^^ 

165  59 

95  27 

105  24 

^^ 

170  0 

91  34 

103  21 

f, 

142  53 

100  55 

145  28 

2^A  Hg. 

144  30 

98  25i 

146  42 

2» 

142  30 

99  58 

149  21 

lfi.3 

7 

153  2 

91  12 

137  48 

r 

152  54 

90  46 

139  12 

3V 

143  50 

97  28 

151  51 

4l 

162  23 

80  10 

133  19 

4« 

152  29 

88  57 

144  29 

4" 

'  141  51 

98  40 

155  39 

Long 

E. 

Short  E. 

Mid.  E. 

^^if? 

157^ 

'14' 

83' 

'55' 

140°  40' 

lois? 

134 

3 

66 

44 

125  4 

YH? 

166 

10 

71 

36 

132  37 

-8i 

169 

39 

71 

18 

129  3 

-5i 

164 

59 

76 

54 

132  1 

-4f,  Eh. 

158 

30 

83 

34 

137  34 

3"* 

159 

4 

87 

37 

130  45 

-2l 

163 

11 

86 

6 

122  32 

-2i 

159 

20 

88 

18 

127  29 

-2'» 

153 

16 

92 

9 

135  19 

-2f  ? 

146 

53 

96 

22 

143  34 

-2^ 

142 

30 

99 

58 

149  21 

-2' 

139 

36 

106 

25 

163  24 

-iM? 

172 

40 

84 

45 

112  20 

-fH?Da.a 

174  44 

85 

S2 

102  31 

-i^  ? 

147 

?,l 

98 

32 

137  33 

-fl? 

150 

15 

11 G 

22 

135  6 

-i^,  Da.& 

164 

8 

92 

46 

111  46 

-i't  s. 

161 

32 

83 

15 

114  25 

-fl? 

151 

6 

99 

6 

127  40 

-f^ 

167 

6 

95 

15 

103  40 

-ft 

158 

8 

96 

51 

117  8 

-fi  Wr. 

167 

23 

98 

2 

103  48 

_B.2 

7 

155 

7 

99 

26 

119  6 

-1^? 

169 

56 

102 

36 

91  13 

-if 

161 

53 

101 

55 

103  52 

-1^,  l^  iv 

,  P,  same  as  +l3,  1 

M'^^l^ 

_A3 

146 

15 

107 

38 

124  39 

-^ 

154 

7 

111 

54 

103  4 

-i^ 

157 

5 

120 

26 

88  9 

-i" 

149 

43 

117 

23 

102  25 

-i* 

142 

32 

115 

17 

117  50 

-i¥? 

140 

44 

114 

67 

121  39 

-^' 

138 

23 

114 

34 

128  30 

-4' 

129 

10 

115 

6 

150  0 

-^",  Hg 

128 

7 

115 

21 

152  53 

-J" 

126 

1 

116 

4 

158  59 

-i^ 

170 

16 

140 

18 

50  12 

_a6 

7 

144 

6 

124 

56 

100  47 

-1' 
6 

162 

35 

144 

45 

64  6 

-IT 
6 

141 

41 

128 

7 

99  58 

-i' 

158 

19 

147 

13 

56  e 

The  long  E.,  above,  is  edge  T  (f.  562) ;  short  E.,  edge  X ;  mid.  E.,  edge  Z. 


Angles  or  Pteamids. 


Pyram. 

Basal. 

Pyram. 

BasaL 

^2 

151°  21' 

59"  20' 

2-2 

128°  52' 

119°  20' 

¥-2 

139  44 

87  1 

f-2 

125  30i 

132  36 

^2 

135  51i 

97  26i 

4-2 

122  39 

147  28 

ANHYDROUS   CARBONATES.  G76 


Pyram. 

Basal. 

Pyram. 

BasoL 

■3^-2 

121°  59' 

151°  50' 

6-2 

121°  13' 

157°  6V 

if.2 

121    30i 

149     22 

8-2 

120    42 

163      0 

Twins  :  (1)  Composition-fiice  basal  (or  parallel  to  o\  as  f.  SGfi  in  the  form 
f.  565,  f.  567  in  that  of  f.  553b,  f.  568  in  one  similar  to  f.  552a.  (2)  C- 
face  E,  f.  570,  the  vertical  axes  of  the  two  forms  nearly  at  riglit  anf^le!< 
(90°  46'),  since  0  A  7?=135°  23';  producing  complex  forms  wlien  \w^h\y 
modified.  (3)  C.-face  -27?,  as  f.  569,  in  the  scalenohedron  1',  f.  552a. 
(4)  C.-face  -iB  (f.  571),  the  vertical  axes  of  the  two  forms  inclined  to  one 
another  127°  34' ;  composition  often  repeated,  producing  an  alternation  of 
thin  lamellae  ;  and  often  occurring  as  lamellae  intersecting  diiferent  forms, 
or  cleavage  rhombohedrons  ;  common  in  the  grains  of  granular  limestone 
(Oschotz,  ZS.  G.,  vii.  5).  (5)  C.-face  prism'atic  plane  i-2.  (6)  C.-faco 
plane  i  (f.  572). 

Also  fibrous,  both  coarse  and  fine  ;  sometimes  lamellar  ;  often  granular ; 
from  coarse  to  impalpable,  and  compact  to  earthy.  Also  stalactitic,  tube- 
rose, nodular,  and  other  imitative  forms. 

H.=2-5— 3*5  ;  some  earthy  kinds  (chalk,  etc.)  1.  G.  =  2-508— 2-778 ; 
pure  crystals,  2-7213  — 2*7234,  Beud.  ;  fibrous,  lamellar,  and  stalactitic, 
2'70— 2-72,  but  wdien  pulverized,  2-729  — 2-7233.  Lustre  vitreous— sub- 
vitreous — earthy.  Color  white  or  colorless  ;  also  various  pale  shades  of 
gray,  red,  green,  blue,  violet,  yellow  ;  also  brown  and  black  when  impure. 
Streak  white  or  grayish.  Transparent — opaque.  Fracture  usually  con- 
choidal,  but  obtained  with  difticulty  when  the  specimen  is  crystallized. 
Double  refraction  strong. 

The  following  are  some  of  the  irregular  forms  or  conditions  in  the  crystallization  of  calcito : 
(1)  With  curved  surfaces.  The  rhombohedrou  ^R,  top  part  of  f.  574,  and  the  hexagonal  prism 
f.  574a,  and  prism  of  f.  576.     (2)  Spirally 

group,  f,  573,  in  which  the  spires  consist  of  673 

small  crystals  of  the  form  in  f.  552c.  (3) 
Grouped  in  curving  columns:  one  case  is 
mentioned  by  Kenngott  in  which  the  column 
was  a  pile  of  rhombohedrons  (form  in  f.  553b) 
in  a  single  series,  the  breadth  -,V  in.  (4) 
Made  up  of  a  siLccession  of  unlike  forms :  in 
f.  576  a  prism  is  surmounted  by  the  form  in  . 

\  t  553b,  the  crystal,  after  forming  as  a  hexa-  Phenixville. 

\  gonal  prism  with  a  rounded  summit  through 
indistinct  scalenohedral  planes,  having  been  completed  by  a  form  wholly  different ;  in  f.  575  a 
prism  with  a  rhombohedral  termination  contains  inside  a  scalenohedron  (1*),  showing  that  it 
reached  nearly  its  actual  height  as  a  scalenohedron,  and,  moreover,  before  the  new  form  com- 
menced, the  scalenohedron  was  tipped  by  a  cube  of  fluorite:  f.  57i),  in  which  the  sunken  plane  o 
lias  arisen  from  additions  to  the  other  faces,  in  the  process  of  completion  of  the  crystal,  witli 
none  to  o,  the  conditions  producing  that  modification  having  ceased      ('))  Imjular  chc  - 

development  of  the  same  form:  in  f.  571,  tlie  form  called  nail-head  spar  has  the  unusual  ;•• 
ment  of  the  shank  of  the  nail,  made  up  of  very  small  but  similar  rhombohedrons;  latere' 
ment  having  been  prevented  for  a  while  (perhaps  by  an  accompanying  deposition  of  > 
and  the   form  consequently  elongating  upward  by  successive  additions  of  small  orystals,  but 
finally,  when  the  obstruction  is  no  longer  acting,  a  single  crystal  taking  a  broad  cipausiou  and 
topping  the  column.     (6)  Symmetrical  arrangement  of  impurities:  in  f.  577,  578,  showing  tho  top« 
of  a  prism,  like  f.  552c,  the  impurities  being  crystals  of  py rite. 

The  planes  in  the  tables  above,  with  the  calculated  angles,  when  not  otherwise  aOLToditeU.  an* 
from  Zippe,  Kryst.  rhomb.  Kalkhaloides,  Denkschr.  Ak.  W'ien,  iiu  1S54.  For  tho  others,  llg 
dtands  for  Hessenberg,  Aliu.  Not.,  iii.,  iv.,  v.,  viL ;  Wr.,  Wimmor,  Jahresb.  1S54,  8G5;   Ul».,  ▼ 
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Rath,  Pogg.,  cxrxiL  381;  S.,  Quintino  Sella,  Studii  Min.  Sarda,  and  Quadro  crist.  Argento  Rossdi 
del  Quarzo,  e  del  Calcare ;  Da.,  Dana,  a,  from  a  Rossie  crystal  (f.  560,  o),  b,  from  a  Bergen  Hil 


576 


674 


Przibram. 


/  ■ 

:.,AX--\ 

\ 

Lczr^vi    \  > 

1                / 

!              t 

1 

l^ 

• 

1           / 

1  \ 

'      /    i 

'.'  \ 

1!  \ 

'    /      / 

ii  \ 

v, 

i             / 

\ 

1           / 

!      / 
•      / 

Phenixville, 


574a 


Bristol,  Ct. 
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PhenixviUe. 


I' 


PhenixviUe. 


crystal,  1  552b.    Sella  also  enumerates  in  his  table  (but  not  from  his  own  special  observations) , 
the  forms 


LV-. 


16111 


"^ 


V^ 
¥  ^ ) 


3.% 


44 


T*5    -T^j    -^ 


-iV- 


-i" 


See  also  on  the  crystallography  of  calcite,  F.  Hochstetter,  Denkschr.  Ak.  Wien,  vi.  89,  1854. 
Figures  573,  575,  577,  578  are  from  a  paper  by  J,  L.  Smith,  in  Am.  J.  Sci.,  xx.  251,  the  figures 
drawn  by  the  author ;  and  f.  574  is  from  Przibram  crystals  in  the  cabinet  of  Prof,  Brush.    Fig. 

561  is  from  Hessenberg.     To  the  enumerated  scalenohedrons  add  (fr.  v.  Rath,  1.  c.)  ^  3  ,  having 
Y=157°'23',  X=140°  40',  Z=124°  45'. 
Oomp.,  Var. — Calcite  is  carbonate  of  lime,  Ca  C=:Carbonic  acid  44,  Hmo  56  =  100.    Magnesia, 

protoxyd  of  iron,  or  protoxyd  of  manganese  frequently, 
579  and  strontia,  barytas,  oxyd  of  zinc,  or  oxyd  of  lead  occa- 

sionally-, replace  part  of  the  lime. 

The  varieties  are  very  numerous,  and  diverse  in  appear- 
ance. They  depend  mainly  on  the  following  points :  (1) 
dififerences  in  crystallization;  (2)  in  structural  condition, 
the  extremes  being  perfect  crystals  and  earthy  massive 
forms;  (3)  in  color,  diaphaneity,  odor  on  friction,  due  to 
impurities  ;  (4)  in  modes  of  origin. 

The  following  are  the  most  common  impurities  and  their 
efifects : 

Red  oxyd  of  iron  (Fe)  produces  different  shades  of  red, 
Rossie.  from  flesh-red  or  paler  to  opaque  blood-red  and  brownish- 

red,  according  to  the  proportions  present;  the  latter  Haus- 
mann  names  Hcematoconiie  (from  at/za,  blood,  and  kovh,  po2vder,  Handb.,  1304, 1847),  as  in  the  marble 
Rosso  aniico  of  Italy.  The  hydrated  oxyd  (3Pe^  H^)  causes  yellowish  to  opaque  ochre-yeUow  and 
vellowish-brown ;  the  deeper,  Sideroconiie  of  Hausmann  (ib.,  1306).  Protoxyd  of  iron,  oxyd  of 
fhrome,  silicate  of  iron,  cause  shades  of  green. 
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Carbonaceous  matters,  or  carbon,  give  a  clear  yellowish  tint  to  some  crystallizefl  calcice,  and 
various  dull  colors,  from  pale  drab  and  bufT  through  gray  and  bluisli-gray  to  deep  black,  U)  com 
pact  OAlcite  or  Umestone ;  the  carbonaceous  matters  having  been  derived  from  the  animals  of  tho 
shells,  corals,  etc.,  out  of  which  the  limestones  were  originally  made,  or  from  tho  plants  of  tho 
same  seas,  just  as  soils  and  mud  are  now  colored  from  the  same  cause  ;  and  when  these  carbo- 
naceous matters  are  allied  to  petroleum  or  bitumen,  the  rock  has  a  ft-tid  or  bituminous  odor  when 
struck  with  a  hammer.  The  fact  that  the  dark  colors  mentioned  are  due  to  carbonaceous  sub- 
stances and  not  to  metalhc  oxyds  is  proved  by  the  rocks  affording,  when  burnt,  ivh<te  quicklime. 
The  black  marbles  thus  colored  are  named  Anihraconite  (from  dvQpni^  coal)  by  v.  Moll  (Kphemer., 
ii.  305,  1806),  Lucullan  by  John  (Ch.  Unters.,  219),  and  Lucullite.  by  Jameson  (Min.,  ii.  180, 
1816);  they  include  the  Marmor  Luculleum  Plin.  (xxxvi.  6).  The  Xtro  Antico  ot  the  ItaUuna 
belongs  here.  The  bituminous  or  fetid  limestones  are  also  called  anthraconite  when  black  ;  and 
also,  from  the  odor,  Swinesione  {sjn.  Simksione;  Stlnkstein^  Saustein,  Stinkkatk,  Germ.),  some  being 
light  gray  in  color. 

Dolomite,  or  carbonate  of  lime  and  magnesia,  often  constitutes  the  veins  and  shells  of  a  compacl 
limestone,  as  shown  by  Hunt;  and  the  magnesia  found  by  analysts  in  such  rocks  may  be  gen- 
erally present  as  a  mixture  of  dolomite  with  calcite,  rather  than  as  a  chemical  substitution  of 
magnesia  for  lime.     (See  under  Dolomite.) 

Sand,  chlorite,  and  other  minerals  are  sometimes  taken  up  mechanicaUy  by  crystallizing  calcite. 

Mica,  talc,  chlorite,  serpentine  are  often  disseminated  in  crystalline  limestones,  having  been 
formed  in  them  at  the  time  of  their  crystallization,  and  are  among  the  materials  which  produce 
the  cloudings  or  variegated  colors  of  such  limestones. 

Tho  varieties  that  have  been  named  are  as  follows : 

A.   WeU  crystallized. 

1.  Ordinary.  Crystals  and  crystallized  masses  afford  easily  cleavage  rhombohedrons ;  and  when 
transparent  they  are  what  is  called  Iceland  Spar,  and  also  Doubly-refracting  Spar  (Doppel-spath 
Germ.). 

The  crystals  vary  in  proportions  from  broad  tabular  to  moderately  slender  acicular,  and  take  a 
great  diversity  of  forms.  But  the  extreme  kinds  so  pass  into  one  another  through  those  that 
are  intermediate  that  no  satisfactory  classification  is  possible.  Many  are  stout  or  short  in  shape 
because  normally  so.  But  other  forms  that  are  long  tapering  in  their  full  development  occur  short 
and  stout  because  abbreviated  by  an  abrupt  termination  in  a  broad  o,  or  an  obtuse  rhombohe- 
dron  (as  -^  or  E),  or  a  low  scalenohedron  (as  i%  or  a  combination  of  these  forms  ;  and  thus  the 
crystals  having  essentially  the  same  combinations  of  planes  vary  greatly  in  shape.  The  follow- 
ing groups  may  answer  some  purpose  in  the  arrangement  of  the  crystals  in  a  cabinet.  They 
are  here  characterized  by  stating  the  form  or  forms  that  are  dominant,  or  most  largely  developed ; 
and  the  term  abbreviated  is  used  as  above  explained.  Intermediate  forms  may  be  assigned  to  the 
group  with  which  they  have  the  most  in  common.  (&)  o  group,  or  Hat  tabular  (f.  55:5a);  the 
edges  of  the  tables  may  be  made  of  prismatic  planes,  or  of  rhombohedral,  etc.  (c)  Low  rl.'om- 
bohedrai  or  nail-head,  -^R,  -^R,  etc.  (d)  R  group,  the  fundamental  rhorabohedron  dominant 
(f  550).  (e)  ^R,  or  cuboid  group,  (f)  2R  group,  (g)  1R  abbreviated,  [h)  \R  group,  (t)  \R 
abbreviated,  {j)  Long  rhorabohedron  group,  including  the  longer  rhombohedrons,  of  which  11, 
13,  -14,  are  rather  common  (f.  551).  {k)  Long  rhorabohedron  abbreviated,  producing  some- 
times forms  that  look  much  like  3-  or  6-sided  prisms  (f.  553d).  {I)  Low  scalenohedron  group, 
as  ^\  F,  etc.  (?n)  Ordinary  scalenohedron  or  dog-tooth  group,  that  of  1^  one  of  the  most  com- 
mon of  forms  (f.  552a,  555-559).  {n)  Same  abbreviated  (f  564,  565).  (o)  Long  scalenohedron 
group,  or  that  of  1',  1",  etc.  (p)  Same  abbreviated,  [q)  Prism-scalenohedron  group,  the  scalenohe- 
dral  planes  being  combined  with  an  oblong  prism  i  (f.  554).  (i)  Prismatic  group,  the  prism  i  being 
elongated  and  dominant ;  and  variously  terminated. 

Preunnerite  Esmark,  from  amygdaloid  in  Faroe,  is  calcite  in  cuboid  crystals  and  massive,  smalt- 
blue  to  violet  in  color,  brownish-yellow  by  transmitted  light,  subtransparent  to  translucent,  and 
chalcedonic  in  aspect. 

2.  Twin-crystals.     Groups  a-/ corresponding  to  the  different  kinds  described  on  p.  675. 

3.  Crystals  with  internal  impurities,  etc.  (a)  Having  interior  planes  or  other  evidence  of  changes 
in  the  progress  of  their  formation  (f  575,  576,  679).  [b)  Containing  impurities  symmetricaUj 
arranged. 

4.  Spiral  or  curved  aggregations  of  crystals,  (a)  Spirally  arranged  crystals,  (i)  Bent  oi 
curved  crystallizations. 

5.  Fseudomorphous  calcite.  Natrocalcite  includes  pseudomorphs  of  calcite  aflcr  celesiite  froiB 
Sangerhausen,  named  under  the  mistaken  idea  that  the  material  contained  soda. 

6.  Reichite  (Breith.,  B.  H.  Ztg.,  xxiv.  311)  is  a  pure  calcite  from  Alston-Moor  m  Cumberland, 
white  in  color,  with  an  angle  of  105'  20',  accordmg  to  Breithaupt'a  measurements,  and  G.  =  2-666- 
2-677. 
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B.   Varieties,  crystallized  as  well  as  uncrysidllized^  hased  on  the  presence  of  other  carbonates,  and  of 

different  impurities. 

T.  Dolomitic  calcite.  Contaiuing  carbouate  of  magnesia  and  lime,  or  dolomite — a  fact  ascertain* 
able  only  by  chemical  methods,  unless  the  amount  of  magnesia  be  considerable,  when  it  is  apparent 
in  crystals  in  the  angle  E  A  H. 

8.  Ferrocalciie.     Containing  carbonate  of  iron,  and  turning  brown  on  exposure. 

9.  Manganocalcite.  Containing  carbonate  of  manganese,  and  becoming  brownish-black  on 
exposure. 

10.  Flumbocalcite  Johnston  (Ed.  Phil.  J.,  vi.  19,  1829),  white  to  yellowish  and  reddish-brown, 
and  having  i?Ai?=105°  5f',  Breith.;  105°  5',  Dufr.;  105°,  Kenng.  G.  =  2''772,  v.  Hauer;  2*746 
—  2-74:8,  Descl.     Contains  some  carbonate  of  lead. 

11.  Neotype  Breith.  (Handb.,  313,  1841),  Grayish-white,  and  occurring  in  rhombohedrons  2i?: 
^A^=105°  3',  Breith.  G.=:  2 -8 19  — 2*840.  Contains  some  carbonate  of  barytes.  From  Cum- 
berland, England. 

12.  Spartaite  Bveiilci.  (B.  H.  Ztg.,  xvii.  53,  1858).  White,  grayish- white,  becoming  brownish- 
black  on  exposure;  i?  A  ie=104°  57i',  Breith.;  G.  =  2-808  — 2-818.  Occurs  with  franklinite  and 
zincite  at  Sparta,  Sterling  Hill,  Hamburg,  N.  J.,  and  contains  some  carbonate  of  manganese.  Shep- 
ard  proposed  the  name  calcimangite  for  the  mineral  from  Sterling  (anal.  6). 

13.  Strontianocalcite  (yQiiWi  (J^voQ.  Ac.  Sci,  Philad.,  vi.  114,  1852);  in  opaque  white  crystals, 
occurring  in  globules  which  have  a  surface  consisting  of  the  terminations  of  acute  rhombohedrons, 
and  H.=3"5.  Contains  some  strontia,  and  hence  gives  a  decided  red  flame  before  the  blow- 
pipe. 

14.  Foniainebleau  limestone  (Lassonne,  Mem.  Ac.  Paris,  1775,  Chaux  carbonatee  quartzifere  H, 
1801) ;  crystals  of  the  form  in  fig.  550c,  from  Fontainebleau  and  Nemours,  France,  which  contain  a 
large  amount  of  sand,  some  50  to  63  p,  c.  according  to  Delesse,  with  (>,r=  2-53— 2*84,  the  latter 
from  one  contaiuing  57  p,  c.  of  sand. 

15.  Hislopite  Haughton  (Phil.  Mag.,  lY.  xvii.  16,  1859)  is  a  grass-green  cleavable  calcite  from 
Central  India,  contaiuing  about  14  p.  c.  of  a  siUceous  material  like  glauconite  (q.  v.),  to  which  the 
color  is  owing. 

C.   Varieties  based  on  fibrous  or  lamellaY  structure. 

16.  Satin  Spar;  fine  fibrous,  with  a  silky  lustre.  Resembles  fibrous  gypsum,  which  is  also 
called  satin  spar,  but  is  much  harder  and  eflervesces  with  acids. 

17.  Argentine  Kirwan  (Min.,  i.  104,  1794  ;  Schiefen^path  Hofmann,  Bergm.  J.,  188,  1789;  Slate 
Spar).  A  pearly  lamellar  calcite,  the  lamelloe  more  or  less  undulating ;  color  white,  grajdsh,  yel- 
lowish, or  reddish. 

18.  Aphriie,  in  its  harder  and  more  sparry  variety  {Schaumspaih  Freiesleben),  is  a  foliated  white 
pearly  calcite,  near  argentine;  in  its  softer  kinds  {Schaumerde  W.,  Silvery  Chalk  Kirwan,  Ecv/me 
de  Terre  H.)  it  approaches  chalk,  though  lighter,  pearly  in  lustre,  silvery-white  or  yellowish  in 
color,  soft  and  greasy  to  the  touch,  and  more  or  less  scaly  in  structure, 

D.  Granular  massive  to  cryptocrystalline ;  Limestone,  Marble,  Chalk. 

19.  Granular  limestone  {Saccharoidal  limestone,  so  named  because  like  loaf  sugar  in  fracture). 
The  texture  varies  from  quite  coarse  to  very  fine  granular,  and  the  latter  passes  by  imperceptible 
shades  into  compact  limestone.  The  colors  are  various,  as  white,  yellow,  reddish,  green,  and 
usually  they  are  clouded  and  give  a  handsome  effect  when  the  material  is  poUshed.  When  such 
limestones  are  fit  for  polishing,  or  for  architectural  or  ornamental  use,  they  are  called  marbles. 
(a)  Statuary  marble  is  pure  white,  fiue  grained,  and  firm  in  texture.  The  Parian  marble  from  the 
island  of  Pares  (the  Lychnites  of  the  ancients),  Penielican  from  the  quarries  near  Athens,  Luni 
marbles  of  the  coast  of  Tuscany,  and  the  Carrara,  of  Modena,  Italy,  are  among  the  best  of  statu- 
ary marbles.  Architectural  marble  inchides  both  white  and  colored.  (&)  The  Cipolin  of  Italy  is 
white,  with  pale  greenish  shadings  from  green  talc ;  it  does  not  stand  the  weather  well,  (c)  Giallo 
antico  of  Italy  is  ochre-yellow  to  cream-yellow,  with  some  whitish  spots,  {d)  The  Sienna,  or 
Brocatello  de  Sienna,  is  yellow,  veined  or  clouded  with  bluish-red.  having  sometimes  a  tinge  of  pur- 
ple, (e)  The  Mandelato  is  a  light  red  with  yellowish-white  spots.  A  red  kind  from  Tiree  in  Scot- 
land has  different  shades  of  red,  as  rose-red,  flesh-red,  reddish-white ;  one  from  Tennessee  is 
clouded  with  brownish-  and  purplish-red.  (/)  The  Bardiglio  is  gray  with  ciowded  dark  well-defined 
cloudings,  consisting  partly  of  serpentine,  from  Corsica,  [g)  Turquois-blue  marble,  from  the  quar- 
ries of  Seravezza  near  Carrara,  has  a  fine  grayish-blue  color,  veined  with  white,  (h)  Verd-Antiqua 
is  clouded  green,  the  color,  owing  to  the  presence  of  serpentine  (see  p.  465),  yellowish-green  to 
oluish-green. 

20.  Hard  compact  limestone.     Varies  from  nearly  pure  white,  through  grayish,   drab,  bull? 
yellowish,  and  reddish  shades,  to  bluish-gray,  dark  browish-gray,  and  black,  and  sometimes 
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variously  veined.     The  colors  dull,  excepting  ochre-yellow  and  ochro-red  varieties.     Many  kindf 
make  beautiful  marble  when  polished. 

(a)  Black,  {h)  yelloiu,  (c)  red,  and  {d)  fetid  kinds  have  been  mentioned  (pp.  67 G  G77), 

The  Porhr  {d\  called  sometimes  K<ryptian  mar])le,  is  of  black  color,  handa'oraely  veined  with 
yellow  dolomite,  and  comes  from  Porto- Venero.  near  Spezia ;  the  rock  is  of  the  lower  Lias,  (ej 
Fanno-di-Morte  (Death's  Kobe)  of  Italy  is  black,  with  some  white  fossil  sliolls.  (/)  Jfarble  of 
Languedoc  is  fine  deep  rod  or  browuish-red,  with  some  white  and  gray  due  to  fossils,  and  is  from 
St.  Beaume  in  France,  (g)  Griotte,  from  the  Dept.  of  Ileranlt,  France,  has  a  reddish-brown  base 
with  somewhat  regularly  arranged  spots  of  clear  rod,  and  some  whitish  round  spots  due  to  gonia' 
lites.  (h)  Sarencolin  marble,  from  the  Pyrenees,  is  deep  red  mixed  with  pray  and  yellow,  (i) 
Bird's-eye  marble  is  gray,  with  whitish  crystalline  points,  and  is  from  central  New  York  . 

{k)  Shell-marble  includes  kinds  consisting  largely  of  tbssil  shells ;  (/)  Madreporic  marble,  those 
containing  corals  ;  (m)  Eacrinal,  those  containing  encrinal  (crinoidal)  remains,  (n)  Lumachdle  is  a 
dark  brown  shell-marble,  with  brilliant  fire-Uke  or  chatoyant  internal  retlections  proceeding  from 
the  shells,  and  frooa  Bleiberg  in  Carinthia ;  and  another  kind,  with  the  shells  yellow,  comes  from 
Astrachan. 

(o)  Ruin-marUe  is  a  kind  of  compact  calcareous  marl,  showing,  when  polished,  pictures  of 
fortifications,  temples,  etc.,  in  ruins,  due  to  infiltration  of  oxyd  of  iron :  from  Florence.  Italy. 

{p)  Lithographic  stone  is  a  very  even-grained  compact  limestone,  usually  of  buft'  or  drab  color; 
as  that  of  Solenhofen. 

{q)  Breccia  marble  is  made  of  fragments  of  limestone  cemented  together,  and  is  often  very 
beautiful  when  the  fragments  are  of  different  colors,  or  are  imbedded  in  a  base  that  contrasts 
well.     The  colors  are  very  various. 

(r)  Pudding-stone  marble  consists  of  pebbles  or  rounded  stones  cemented.  It  is  often  called 
improperly  breccia  marble. 

(5)  Hydraulic  limestone  is  an  impure  hmestoue.  The  French  varieties  contain  2  or  3  p.  c.  of 
magnesia,  and  10  to  20  of  silica  and  alumina  (or  clay).  The  varieties  in  the  United  States  contain 
20  to  40  p.  c.  of  magnesia,  and  12  to  30  p.  c.  of  silica  and  alumina.  A  variety  worked  extensively 
at  Rondout,  N.  Y.,  afforded  Professor  Beck  (Min.  K  Y.,  78)  Carbonic  acid  34-20,  lime  25-50, 
magnesia  12"35,  silica  15-37,  alumina  9'13,  sesquioxyd  of  iron  225.  Oxyd  of  iron  is  rather  prejudicial 
to  it  than  otherwise,  "Vicat  observes  that  in  the  best  French  there  are  20  to  30  p.  c.  of  clay,  and 
in  that  only  moderately  good  10  to  12  p.  c.  Au  impure  limestone  of  France,  which  needs  no  sand 
for  making  the  cement,  it  containing  calcite  54  p.  c,  clay  31,  oxyd  of  iron  15  =  100,  is  called  plaster' 
cement  (Dufr.  Min.,  ii.). 

21.  soft  compact  limestone,  {a)  Chalk  is  white,  grayish-white,  or  yellowish,  and  soft  enough  to 
leave  a  trace  on  a  board.  The  consolidation  into  a  rock  of  such  softness  may  be  owing  to  the 
fact  that  the  material  is  largely  the  hollow  shells  of  rhizopods. 

The  creta  of  the  Romans  (usually  translated  chalk)  was  mostly  a  white  clay,  true  chalk  being 
little  known  to  the  ancients.  The  kind  described  by  Pliny  as  the  most  inferior  kind  of  cretaceous 
earth,  and  as  used  for  marking  the  feet  of  slaves,  was  probably  true  ohalk. 

(6)  Calcareoics  marl  (Mergelkalk  Germ.)  is  a  soft  earthy  deposit,  often  hardly  at  all  consolidated, 
with  or  without  distinct  fragments  of  shells  ;  it  generally  contains  much  clay,  and  graduates  into 
a  calcareous  clay. 

22.  Concretionary  massive,  (a)  Oolite  (Rog;enste{n  (7e7'w.)  is  a  granular  limestone,  but  its  grains 
are  minute  rounded  concretions,  looking  somewhat  hke  the  roe  of  fish,  the  name  coming  from 
'woi',  egg.  It  occurs  among  all  the  geological  formations,  from  the  Lower  Silurian  to  the  most 
recent,  and  it  is  now  forming  about  the  coral  reefs  of  Florida.  (6)  Pisolite  (Erbsensteiu  W.)  con- 
sists of  concretions  as  large  often  as  a  small  pea,  or  even  larger,  the  concretions  having  usually  a 
distinct  concentric  structure.  It  is  formed  in  large  masses  in  the  vicinity  of  the  Uot  Springs  at 
Carlsbad  in  Bohemia. 

23.  Deposited  from  calcareous  springs,  streams,  or  in  caverns,  etc. 

(a)  Stalactites  are  the  calcareous  cylinders  or  cones  that  hang  from  the  roofs  of  limestone 
caverns,  and  which  are  formed  from  the  waters  that  drip  through  the  roof;  the««e  waters  hold 
some  bicarbonate  of  lime  in  solution,  and  leave  carbonate  of  lime  to  form  the  stalactite  when 
evaporation  takes  place.  Stalactites  vary  from  transparent  to  nearly  opaque ;  from  a  granular 
crystalline  structure  to  a  radiating  fibrous ;  from  a  white  color  and  colorless  to  ycUowish-grny 
and  brown. 

(6)  Stalagmite  is  the  same  material  covering  the  floors  of  caverns,  it  being  made  from  the 
waters  that  drop  from  the  roofs,  or  from  sources  over  the  bottom  or  sides;  cones  of  it  sometimes 
rise  from  the  floor  to  meet  the  stalactites  above.  It  consists  of  layers ;  but  these  are  very  irreg- 
ularly curved,  or  bent,  owing  to  the  knobs  and  conelets  that  are  made  over  the  floor:  and 
polished  specimens  generally  owe  much  of  their  beauty  to  the  agate-like  or  onyx-liko  l)audings. 

Stalagmite  is  the  Alabastriles  (alabaster-stone;  in  part  (if  uot  wholly)  of  Thcophrastus,  Phuy 
and  other  ancient  writers;  that  is,  the  stone  of  which  ointment  vases,  of  a  cvriain  form  called 
alabasiers,  were  made.     (See  Gypsdm,  p.  04i>.)     A  locality  near  Thebes,  now  well  kuowu,  wai 
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largely  explored  by  the  ancients,  and  the  material  has  often  been  hence  called  Egyptian  alaba&tw 
It  was  also  formerly  called  onyx  and  onychites;  Horace,  in  the  3d  book  of  his  Odes,  speaks  of  ai. 
Dintment  vase  of  onyx.  Pliny  meutious  columns  of  ''onyx,"  or  "alabast rites,"  that  were  32  ft 
in  height,  and  mentions  Damascus  as  affording  a  kind  whiter  than  that  of  Thebes.  In  the  arts 
it  is  often  now  caUed  Oriental  Alabaster ;  and  sometimes  also  Gibraltar-stone,  from  the  occurrence 
of  the  material  in  a  cavern  at  Gibraltar, 

(c)  Calc-sinier,  Travertine,  Calc  Tufa.  Tr a^ evtine  (Confeito  di  7'^'w/^■)  is  of  essentially  the  same 
origin  with  stalagmite,  but  is  distinctively  a  deposit  from  springs  or  rivers,  especially  where  in 
large  deposits,  as  along  the  river  Anio,  at  Tivoh,  near  Rome,  where  the  deposit  is  scores  of  feet 
in  thickness.  It  has  a  very  cavernous  and  irregularly  banded  structure,  owing  to  its  mode  of 
formation.  It  is  the  Lapis  Tiburtinus  of  Vitruvius,  ii.  c,  7,  and  Pliny,  xxxvi.  48,  etc.  ;  the  word 
travertine  being  a  corruption  of  tihurtine.  It  includes  also,  especially  under  the  name  of  calc  tufa, 
cellular  depositions  from  the  waters  of  small  springs  or  sources,  which  often  contain  fossil  leaves, 
twigs,  moss,  nuts  or  seed,  etc.  The  Osteocollus  (Beinwelle,  Beinbruch)  Gesner  (p.  31,  1565),  "qui 
ossa  fracta  intra  corpus  sumptus,"  as  was  thought  at  the  time  {osteocolla  of  later  authors),  is,  as 
long  since  shown,  a  cellular  calc  tufa,  consisting  of  incrustings  of  fragments  of  reeds  or  other 
marsh  plants.     It  means  bone-glue.     Jnolite,  GaUitzin,  is  also  calc-sinter. 

(d)  Agaric  mineral;  Rock-milk  (Bergmilch,  Montmilch,  Germ.)  is  a  very  soft,  white  material, 
breaking  easily  in  the  fingers,  deposited  sometimes  in  caverns,  or  about  sources  holding  lime  in 
solution. 

(e)  Rock-meal  {Berg-mehl  Germ.,  Farina  fossilis  Bruckm.,  etc.)  is  white  and  light,  like  cotton, 
becoming  a  powder  on  the  slightest  pressure.  It  is  an  efflorescence,  and  is  common  near  Paris, 
especially  at  the  quarries  of  Nanterre. 

Analyses:  1,  2,  Stromeyer  (Gilb.  Ann.,  xlv.  225,  Unters.,  62);  3,  Schnabel  (Ramm.  8d  Suppl., 
62);  4,  Ahrend  (Haurfm.  Min.,  1324);  5,  Stromeyer  (1.  c);  6,  Jenzsch  (Pogg.,  xcvi.  147);  7, 
Richter  (Ramm.  Min.  Ch.,  209);  8,  Tyler  (Am.  J.  Sci.,  II.  xxxix.  174);  9,  Gibbs  (Ramm.  3d. 
Suppl.,  62);  10,  11.  Monheim  (ib.) ;  12,  T.  S.  Hunt  (this  Min.,  1854,  438);  13,  Johnston  (Edinb. 
N".  J.  Sci.,  vi.  79)j  14,  Delesse  (Rev.  Sci.  et  Ind.,  xii.  118);  15,  v.  Hauer  (Ber.  Ak.  Wien,  xii.  701); 
16,  Kseppel  (J.  pr.  Ch  ,  Ivii.  324): 


0         Fe        Mn     Zn      Mg 


1.  Iceland,  trp. 

2.  Andreasberg 

8.  Brilou,  Westphalia 
4.  Hollengrunde,  gnh. 

6.  Schwarzenberg,  Schieffersp. 

6.  Sparta,       Spartaife 

8.'  Stirling,  N.  J.,    "    G.  =2-815 

9.  Zinc  m.  of  Olkuck 
10.  "         Altenberg 
11. 


43-70 
43-56 
43-52 
43-92 
41-66 
40-77 
44-04 
42-01 
43-81 
43-28 
43-05 


0-15 
0-36 


2-19 


0-38 
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5-78 
5-11 


0-50 
2-70 
6-83 
13 

13-79 


0-42 


0-38 


4-07 
1-06 
0-65 


0-13 
018 

0-92 
1-21 

0-85 


Ca 

56-15: 
55-98, 
55-30, 
53-79: 
55-00= 
48-75, 
47-92: 
43-65: 
50-76: 

50-10: 

50-26, 


=100  Strom. 

H  0  10=100  Strom. 

H  1-07  =  100-02  8. 

=  100-58  Ahrend. 

=99-36  Strom. 

H  0-32  =  98-35  J. 

=  100-30  Richter. 

=  99-45  Tyler. 

izlOO  Gibbs. 

=  100-22  Monheim. 

Si  0-18=99-07  M. 


6a  C    Fe  C  Mg  C  i»b  C 


12. 
13. 
14. 
15. 
16. 


Log.  ?,  Ferrocalcite 
Wanlockhead,  Plumbocalc. 
Leadhills,  " 

Carrara  Marble 


93-90     4-64  1-59      =100-13  Hunt.     G.=2-715. 

[92-2] 7-8  =  100  Johnston. 

97-61 2-34=99-95  Delesse. 

92-43 7-74=100-17  Hauer.  G.=2-'772. 

98-765    0-900    ,  Si  0-006,  Pe,  Mn,  ^1  0-083,  sand  0-156, 

"P  and  loss  0-090  =  100  KseppeL 


Katrocalciie  afforded  Marchand  (J.  pr.  Ch.,  xlvi.  95)  Ca  C  94-37,  Xl,  Pe  1-15,  Oa  S  2-02,  ft  1-34^ 
gangue  1*10=99-98.  Iodine  has  been  found  in  certain  fossiliferous  hmestones,  as  at  Gouzon,  by 
Lembert  (J.  d.  Pharm.,  III.  xix.  240). 

Pyr.,  etc. — In  the  closed  tube  sometimes  decrepitates,  and,  if  containing  metallic  oxyds,  m«y 
change  its  color.  B.B.  infusible,  but  becomes  caustic,  glows,  and  colors  the  flame  red;  after 
ignition  the  assay  reacts  alkaline  ;  moistened  with  muriatic  acid  imparts  the  characteristic  lime 
color  to  the  flame.  In  borax  dissolves  with  effervescence,  and  if  saturated  yields  on  cooling  an 
opaque,  milk-white,  crystalline  bead.  Varieties  containing  metallic  oxyds  color  the  borax  and  salt 
of  phosphorus  beads  accordingly.  With  soda  on  platinum  foil  fuses  to  a  clear  mass  ;  on  charcoal 
it  at  first  fuses,  but  later  the  soda  is  absorbed  by  the  coal,  leaving  an  infusible  and  strongly 
luminous  residue  of  lime.  In  the  solid  mass  effervesces  when  moistened  with  muriatic  aci  i,  and 
fragments  dissolve  with  brisk  effervescence  even  in  cold  acid. 

Obs. — Andreasberg  in  the  Harz  is  one  of  the  best  European  localities  of  crystallized  calcite 
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there  are  other  localities  in  the  Tyrol,  Styria^  Carinthia,  Hungary,  Saxony.  TTesso  DarmataJt  (at 
Auerbach),  Hesse  Cassel,  Norwa}^,  France,  and  in  England  in  Derbyshire,  Cumberlaud,  Coruwtiii, 
Scotland  ;  in  Iceland.  In  Iceland  a  single  rhombohedron  (li)  over  6  yds.  long  and  3  high  has  been 
observed. 

fin  the  TJ.  States,  in  X.  York,  in  St.  Lawrence  and  Jefferson  Cos..  especially  at  the  Rossie  lead  mine ; 
crystals  highly  modified  (f.  560,  561),  and  often  tran.'jparent  even  when  largo  ;  one  nearly  trans- 
parent, in  the  cabinet  of  Yale  College,  weigliing  165  pounds  ;  often  covered  in  part  by  crystula 
of  galeuite;  at  the  Natural  Dam,  2  m.  from  Gouverneur,  in  the  same  vicinity,  good  crystals  ;  also  at 
the  Wilson  vein  in  Gouverneur,  and  the  Jepson  vein  in  Rossie;  at  the  Parisli  ore  bed  in  Gouver- 
neur, fine  geodes,  in  specular  iron  ;  in  Jefierson  Co.,  near  Oxbow,  on  the  laud  of  Mr.  Benton,  from 
a  decomposing  limestone,  large  crystals  sometimes  as  clear  as  Iceland  spar ;  rose  and  purple 
varieties  very  beautiful ;  some  large  crystals  of  a  hundred  lbs.  and  upward ;  4.  m.  S.  of  Oxbow, 
in  Antwerp,  a  vein  of  calcite  and  lead,  which  afTords  beautiful  cleavage  masses  of  white,  purple, 
and  brownish  shades  ;  also  interesting  crystals  ;  in  Essex  Co.,  town  of  Moriah,  on  Mill  Brook,  near 
Port  Henry,  crystals  of  calcite  in  white  Hmestone ;  dog-tooth  spar  (f.  55'2a,  1^  and  also  T,  -2),  in 
Niagara  Co.,  near  Lockport,  with  pearl  spar,  celestite,  selenite,  and  anhydrite ;  in  Onondaga  Co., 
near  Camillus,  along  the  railroad;  good  crystals  in  Herkimer  Co.,  1  m.  S,  of  Little  Falls,  in  the 
bed  of  a  small  stream ;  in  Lewis  Co.,  at  Leyden  and  Lowville,  and  at  the  Martinsburg  lead  mine; 
on  the  western  bank  of  Dry  Sugar  River,  near  Boonville,  Oneida  Co.  (f.  552c) ;  at  Anthony's 
Nose  on  the  Hudson,  formerly  groups  of  large  tabular  crystals  (f.  553a);  at  Watcrtown,  Agaric 
mineral,  covering  the  sides  of  a  cave;  at  Schoharie,  fine  stalactites  in  many  caverns,  of  which 
Ball's  cave  is  the  most  famous;  at  Camillus  and  Schoharie  (near  the  barite  loQuWty ),  Jidro'.is,  in 
considerable  abundance,  and  at  De  Long's  Mill,  St  Lawreuco  Clo.,  of  a  fine  satin  lustre.  In  Maine, 
at  Thomaston,  lenticular  and  prismatic  crystals,  common.  In  N.  Bamp.,  at  the  iron  mines,  Fran- 
conia,  argentine.  In  Mass.,  at  WilUamsburg  and  Southampton,  argentine.  In  Conn.^  at  the  lead 
mine,  Middletowu,  in  crystals  (i-2,  -h,  /,  short  or  long,  and  1',  R).  In  K  Jersey,  at  Bergen,  fine 
crystallizations  of  yellow  calcite,  with  datolite,  etc.,  in  trap  (f  552b)  ;  at  Franklin,  a  pink  variety, 
and  good  cleavage  specimens.  In  Penn.,  in  York  Co.,  Iceland  spar.  In  Virginia,  at  the  celebrated 
"Wier's  cave,  stala/:tites  of  great  beauty;  also  in  the  large  caves  of  Kentucky.  At  the  Lake  Supe- 
rior copper  mines,  splendid  crystals  often  contaiuiug  scales  of  native  copper. 

At  Warsaw,  Illinois,  in  great  variety  of  form,  lining  goodes  and  implanted  on  quartz  crystals ; 
at  Quuicy,  111. 

In  Nova  Scotia,  at  Partridge  I.,  a  wine-colored  calcite,  and  other  interesting  varieties. 

Corals,  of  which  large  reefs  are  formed  in  tropical  regions,  consist  mainly  of  carbonate  of  lime. 
B.  Silliman,  Jr.,  obtained  for  a  recent  species  of  Madrepora  (Dana's  Report  on  Zoophytes,  and 
also  Am.  J.  Sci.,  II.  i.  189)  Carbonate  of  lime  94*807,  phosphates,  fluorids,  etc,  0-745,  organic  mat- 
ter 4-448.  And  the  deposit  of  phosphates  and  fluorids  aflorded  the  percentage — Si  r2'.>,  Ca  7'5, 
Mg  4-2,  Mg  F  26-62,  Ca  F  26-34,  Mg  ^  8-00, 2^1  and  Pe  14-84.     Other  analyses  gave  similar  results. 

The  material  of  the  common  marbles  is  either  granular  or  compact  hmestone.  These  rocks 
when  burnt  form  quicklime.* 

Alt. — Calcite  occurs  under  the  forms  of  dolomite,  calamine,  spathic  iron,  malachite,  azurite, 
gypsum,  smithsonite,  barite,  fluorite,  limonite,  gothite,  red  iron  ore,  minium,  meerschaum,  chlo- 
rite, quartz,  chalcedony,  garnet,  feldspar,  mica,  pyrolusite,  hausmannite,  manganite,  marcasito, 
galenite,  blende,  native  copper.  The  change  to  dolomite,  as  Bischof  explains,  may  take  placo 
through  bicarbonate  of  magnesia  in  solution ;  to  spathic  iron  (Fe  C)  through  sulphate  of  iron  in 
solution,  forming  sulphate  of  lime  and  carbonate  of  iron ;  or  by  carbonated  waters  containing 
bicarbonate  of  u-on,  which  slowly  dissolve  calcite,  while  the  carbonate  of  iron  takes  its  place, 
forming  a  pseudomorph  by  substitution;  to  smitluionite  (ZuC)  through  sulphate  of  zinc  in  solu- 
tion; to  calamine  (2n^Si+H  H)  probably  by  a  change  first  to  2nO  and  then  to  the  silicate, 
through  alkaline  silicates  in  solution;  to  malachite  ihTOUgh  a  solution  of  sulphate  of  copper,  which 
forms  carbonate  of  copper  and  sulphate  of  lime  ;  to  gyj)sum  or  anhydrite  through  the  action^  of 
sulphuric  acid,  which  acid  is  produced  by  the  oxydation  of  sulphuretted  hydrogen  or  otherwise, 
thus  forming  sulphate  of  lime;  to  quartz  by  waters  containing  alkaline  silicates,  which  atVordfVee 
sihca ;  to  fluorite,  limonite,  and  other  species,  by  the  removal  of  the  Ca  0  by  waters  which  hold 
carbonic  acid  or  alkaline  silicates,  and  at  the  same  time  contain  the  ingredients  forming  the  replacing 
mineral.     Limonite  or  red  iron  ore  might  result  from  the  decomposition  of  pyrito  iu  the  vicinity. 

Hollow  scalenohedrons  from  the  province  of  Arnsberg  were  found  by  N..ggerath  (Verb.  naU 
Ver.  Bonn,  1863,  137)  to  consist  of  an  exterior  coating  of  azurite,  and  an  interior  layer  of  malaclxito. 


716.  DOLOMITE.     Pierres  calcaires  tres-peu  effervescentes  avecles  acides  D.  Do'cmieu,  J.  d« 
Phys.,  xxxix.  1,  1791.     Dolomie  Saiissure,  Voy.  Alpes,  §  1929,  1706.     Dolomite  Ktncan.  Mm., 

*  For  various  analyses  of  limestones,  see  Rammelsberg's  Ilandw.  der  Min.,  and  Supplement^ 
Kenngott's  Uebers.  for  1814-1802  ;  the  Jahresbericht  of  Berzelius,  and  its  contmuation. 
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i.  Ill,  1794.  Bitterspath,  Rhomboidalspath,  Kohlensauerter  Kalkerde,  Bittersalzerde  (\ritl  i 
anal.),  Klapr.,  Schrift.  Nat.  Fr.  Berl.,  v.  51,  1784,  Beitr.,  i.  300,  1795;  also  Beitr.,  iii.  297,  ivy 
204,  236,  V.  103,  vi.  323.  Spath  magnesien  Delameth.,  Sciagr.,  i.  207,  1792.  Miemit  Klapi.^. 
Beitr.,  iii.  292,  1802  (discov.  at  Miemo  by  D.  Thomson  in  1791,  and  sent  by  him  to  E^.  labelled* 
Magnesian  spar).  Rautenspath  pt.  Wern.,  1800,  Ludwig's  Werner,  i.  51,  154,  1803.  Chauxs 
carbonate  magnesifere  pt.,  C.  c.  alnminifere  (fr.  Saussure's  anal.),  K,  Tr.,  1801.  Bitterkalk  pt.t 
Hausm.,  Handb.,  960,  1813;  Perlspath  pi,  Rauhkalk,  Kalktalkspath,  Germ.  Pearl  Spar  pt.,. 
Brown  Spar  pt..  Rhomb  Spar  pt.,  Magnesian  Limestone.     Spath  perle  Fr. 

Conites,  Elintkalk,  BetziuSj  Min.,  1795.  Conite  Schumacher,  Verzeichniss,  etc.,  20,  1801.1. 
Konit  Germ.  Gurhofian  Karsl,  Mag.  Nat.  Fr.  Berl.,  i.  4,  257,  1807,  and  TabeU.,  50,  1808.3, 
Tharandit  Freieskben,  Geogn.  Arbeit.,  v.  212,  1820.    Brossit  Hirzel,  ZS.  f.  Pharm.,  24,  1850.)j 

Ehombohedral.     i?  A  ^=106°  15^  0  A  ^=136°  8i',  6^=0-8322.     Ob 
served  planes  :   0,  ^-2,  B,  4,  -2,  -J,  1",  1^  (hemihedral).  l 
^^®  0  A  ^-2r=90°,  0  A  4=104°  35',  0  A  2=117°  29',  0  A  U 

=154°  20',  i  A  i=135°  5r,  2  A  2=79°  36'.  ^  A  Ri 
varies  between  106°  10'  and  106°  20'.  An  increase  of  f 
100°  C.  diminishes  the  angle  4'.  Cleavage  :  ^  perfect. . 
Faces  H  often  curved,  and  secondary  planes  usually;^ 
with  horizontal  striae.  Twins  :  similar  to  f.  572,  page ) 
673.  Also  in  imitative  shapes  ;  also  amorphous,  granular,  coarse  or  fine, 
and  grains  often  slightly  coherent. 

H.  =  3'5— 4.  G.=2*8— 2*9,  true  dolomite.  Lustre  vitreous,  inclining  to 
pearly  in  some  varieties.  Color  white,  reddish,  or  greenish-white ;  also 
rose-red,  green,  brown,  gray,  and  black.  Sub  transparent  to  translucent. 
Brittle. 

Comp.,  Var. — Normal  or  true  dolomite  has  the  formula  Ca  C  +  Mg  C= Carbonate  of  lime  54-35, 
carbonate  of  magnesia  45"65.     Some  kinds  included  under  the  name  have  the  two  carbonates  in 
other  proportions;  but  this  may  arise  from  their  being  mixtures  of  dolomite  with  calcite  or  mag-  -^ 
Besite.     Protoxyd  of  iron  replaces  part  of  the  magnesia  in  some  dolomite;  so  also  protoxyd  of  'j 
manganese ;  and  more  rarely  oxyd  of  cobalt  or  zinc. 

The  varieties  are  the  following : 

(1)  Crystallized.    Pearl  spar  includes  rhombohedral  crystallizations  with  curved  faces. 

(2)  Columnar  or  fibrous. 

Miemiie,  from  Miemo,  Tuscany,  is  either  in  crystals,  columnar,  or  granular,  and  pale  asparagus-  -i 
green  in  color.  ' '  j 

(8)  Granular,  or  saccharoid,  constitutes  many  of  the  kinds  of  white  statuary  marble,  and  white  s 
and  colored  architectural  marbles,  names  of  some  of  which  have  been  mentioned  under  calcite. 

(4)  Compact  massive,  like  ordinary  limestone.  Many  of  the  limestone  strata  of  the  globe  are'i 
here  included,  and  much  hydraulic  limestone,  noticed  under  calcite. 

(5)  Compact  porcellanous,  Gurhofian;  snow-white  and  subtranslucent,  with  a  conchoidal  frac 
ture,  sometimes  a  little  opal-like;  from  Gurhof,  in  lower  Austria. 

(6)  Ferriferous;  Brown  spar,  in  part.  Contains  carbonate  of  iron,  and  as  the  proportion  increases 
it  graduates  into  ankerite  (q.  v.).  The  color  is  white  to  brown,  and  becomes  brownish  on  expo- 
sure through  the  oxydation  of  the  iron.  A  columnar  kind,  containing  10  p.  c.  of  carbonate  of 
iron,  has  been  called  Brossite  (anal.  19);  G.  — 2  915.  Tharandite,  from  Tharand,  near  Dresden,  ia 
crystallized,  and  contains  4  p.  c.  of  Fe. 

(7)  Manganiferous.  Colorless  to  flesh-red.  E  Ai?=106°  23'  (anal.  20,  by  Ettling);  106°  16' 
(anal.  21,  by  Ott). 

(8)  Cobaltiferous.     Colored  reddish  (anal.  23);  G.  =  2-921,  Gibbs. 

(9)  The  varieties  based  on  variations  in  the  proportions  of  the  carbonates  are  the  following: 
\a)  Normal  dolomite,  ratio  of  Ca  C  to  Mg  C  =  l  :  1  (anal.  1-24);  (&)  ratio  H  :  1=3  :  2  (anal 
i5-30);  (c)  ratio =2  :  1  (anal.  31-33),  includes  gurhofian  or  gurhofite;  (d)  ratio  3  :  1  (anal.  34); 
(e)  ratio=5  :  1  (anal.  35);  (/)  ratio  1  :  3  (anaL  36,  37),  or  conite.  The  last  (/)  may  be  dolomitifl 
magnesite;  and  the  others,  from  &  to  e,  dolomitic  calcite,  or  calcite  +  dolomite.  The  manner  ic 
which  dolomite  is  often  mixed  with  calcite,  forming  its  veins  and  its  fossil  shells  (see  below),  shows 
that  this  is  not  improbable. 
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Analyses:  Batio  1:1.  1,  Suckow  (J.  pr.  Ch.,  viiL  40S);  2,  Lavizzari  (Jahrb.  Min.  1845,  r.02, 
46,  680);  3,  Abich  (G.  Beob.,  p.  iv.);  4,  J.  Roth  ( J.  pr.  Ch.,  Iviii.  82);  f),  Waltershausen  (Pogg^ 
iv.  115);  6,  Hirzol  (ZS.  Pharm.,  1850,  24);  7,  Rammolsberg  (2(1  Suppl.,  25);  8,  Gobel  (Pogg., 
:.  536);  9,  Scheerer  (Pogg.,  \x\.  28o);  U),  Laugier  (Mom.  Mus.  d'llist.  Nat.,  xLr.  142);  11, 
jmmelsberg  (Min.  Ch.,  213);  12,  Alsop  (Ann.  Lye.  N.  Y.,  viii.  1j4).  Containing  over  A  p.  c.  of 
^bonate  of  iron.  13,  Meitzendorfi'  (ib.,  213);  14,  Kiihn  (Ann.  Ch.  i'harin.,  ILs.  363);  15,  Pell&- 
fr  (Ann.  Ch.  Phys.,  xiv.  192);  16,  T.  S.  Hunt  (this  Min.,  1854,  All);  17,  (Iriium  (Jahrb.  G 
siohs.,  vi.  98);   18,  Fiedler  (ib.);    19,  Roth  (J.  pr.  Ch.,  Iviii.  82);  20,  Hirzel  (1.  c).     C'ontainin§ 

ft   mganese,  zinc,  or  cobalt.     21,  Ettling  (Ann.  Ch.  Pharm.,  xcix.  2o4);  22,  Ott  (liaid.  Ber.,  ii.  493); 

,  Mouheim  (Verh.  nat.  Ver.  Bonn,  v.  41);  24,  W.  Gibbs  (Pogg.,  IxxL  504). 

Ratio  3  :  2,  2  :  1,  3  :  1,  5  :  1,  1  :  3.     25,  Beck  (Min.  N.  Y.,  254);  20,  Rammelsberg  (Ilandw., 

95);  27,  Klaprolh  (Beitr.,  i.  300,  and  iii.  297);  28,  Wackenroder  (Schw.  J.,  Ixv.  41);  29,  Abich 

C.);  30,  Kiihn  (1.  c);  81-33,  Klaproth  (Beitr.,  iv.,  v.,  vi.) ;  34,  35,  Kiilui  (L  c);  36,  John 

si   dhw.  J.,  V.  (vi.  ?)  13) ;  37,  Hirzel  (1.  c.) : 


Ratio  1 

:  1. 

CaC 

MgC 

FeC 

MuC 

1. 

Jena,  cry  si. ,  uncol. 

55-2 

44-7 

=99-9  Suckow. 

2. 

St.  Gothard,  cryst.,  gyh.-w. 

55-77 

43-59 

=99-36  Lavizzari. 

3. 

V.  di  Sambuco,  gran. 

56-57 

43-43 

=100  Abich. 

4. 

Monte  Somma 

57-25 

42-75 



=100  Roth.     G.=2-72. 

5. 

Binueu,  gran. 

55-06 

44-55 

=99-61  Waltersh.     G.  =  2-846. 

8. 

Tinz,  near  Gera 

54-02 

45-28 

0-79 

=100-09  Hirzel 

7. 

Ilfeld,  Bauhkalk 

55-62 

42-40 

0-56 

=98-58  Rammelsberg. 

8. 

Sclieidama,    gran. 

5501 

42-67 

1-54 

=99-22  Gobel. 

9. 

Gulbrandsdal,  " 

55-88 

40-47 

2-81 

=99-16  Scheerer. 

10. 

Spozzia,            " 

55-36 

41-30 

2-00 

=98-66  Laugier. 

11. 

Miemo,  Miemiie 

57-91 

38-97 

1-74 

0-57  =  99-19  Rammelsberg. 

12. 

Westchester  Co.,  N.  Y. 

64-91 

43-63 

1-23 

,  insol.  1-30  =  100-07  Alsop. 

13. 

Zillerthal,  crysi. 

56-66 

38-60 

3-30 

1-70  =  100-26  Mcitzeudorff. 

14. 

Tharand,  Tnarandite 

54-76 

42-10 

4-19 

=l(/ro5  Kiilin. 

15. 

Traversella 

51-00 

44-32 

4-68 

=100  PeUetier.    G.  =  2-629. 

16. 

Roxbury,  Yt.,  massive 

53-90 

44-04 

3-05 

=  100-99  Hunt.     G.  =  2-856. 

17. 

Wermsdorf 

53-25 

38-84 

6-33 

,  H  1-01=98-43  Grimm. 

18. 

Lettonitz 

54-21 

89-55 

6-18 

=99-89  Fiedler. 

19. 

La  Valenciana,  Hex. 

53-18 

84-35 

10-46        fi  1-22,  Fe  0-22=99-43  Roth. 

20. 

Traversella,  Brosite 

52-71 

33-46 

11-13 

2-84=100-14  HirzeL 

Ratio  1  :  1,  containing  manganese^  zinc,  or  cobalt. 


21.  Freiherg,  flesh-red 

22.  Kapnik,  uncol. 
28.  Altenberg,  zincif. 
24.  Przibram,  cobaltif. 


25.  Lockport,  Pea/rl  spar 

26.  Kolosoruk,  cryst. 

27.  Gluckebrunn,  ^6. 

28.  Liebenstein 

29.  Sorrento,  Italy 

30.  Bohemia 


31.  Gurliof,  Gurhofian 

32.  HaU,     crysU 

33.  Taberg,   " 


34.  Bohemia 

86.  Kolosoruk,  crysi. 


53-20  40-15  2-14  5*23  =  100*71  Ettling.     G.  =  2-830. 

52-46  41-16  1-09  5-41  =  100-12  Ott.     G.  =  2-89. 

54-31  43-26  099  O'SO,  2n  CM -38  =  100-50  Monlieim. 

56-77  35-70  2-03  — ,  Co  0  7  42  =  2-03  Gibbs. 


Ratio  3  :  2=CaC  64-1,  MgO  359. 


59-00 
61-00 
60-00 
63-88 
65-21 
61-30 


39-50  1-50  =100  Beck. 

36-53  2-73  =100-20  Rammelsberg. 

86-50  4-o0  =100  50  Klaproth. 

88-24  0-91  007  =  98-11'  Wackenroder. 

34-79      =100  Abich. 

32  20  627  =99-77  Kuhn. 


Ratio  2  :  l=Ca  C  70-4,  Mg  0  29-6. 

70-50     29-50      =  1 00  Klaprotk 

68-0       26-5       1-0        ,  H  2-0,  clay  20=98-50  KlaproUl 

73-0       250 ,  ^0  2-25  =  100-25  Klaproth. 


Ratio  3  :  1  to  5  :  1. 


77-63 
85-84 


18-77     3-67      =100-07  Kiihn. 

10-39     5-53      =101-76  Kiihn. 
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Ratio  1:3. 


OaC    JigC    FoC 

36.  Meissner,  Conite 

28-0       67-4       3'5  =  98-9  John. 

zn.       "          " 

27-53     6'7-9'7     5-05  =  10055  HirzeL 

The  fallowing  are  analyses  of  some  uncrystalline  stratifiGd  limestones.  1,  Litton,  of  Lowi 
Ifagnesian  limestone,  Calciterous  age  (Swallow's  G.  Rep.  Mssouri,  1855) ;  2-5,  J.  D.  Whitnea 
of  Trenton,  Galena,  and  Niagara  limestones  (Rep.  G.  Iowa,  1858): 


OaC     MgC     FeC 
1.  "Warsaw,  Mo.,  L.  Magn.      47-01     'i8'86     ,  ^1,  5Pe  0-52,, Si  13-27=99-66  Litton 


fJ' 


(IT 


2.  New  Galena,       "  52*47  42-13  1'78,  iusoL  2  75,  Na,  K,  etc.  0-87  =  100  Whitney. 

3.  Clayton  Co.,  Iowa,  TVew^.  A  44-90  34-23  1*69,  insol.  18-36  =  99  18  Whitney. 

4.  "  "  GalL.     52-01  42-25  093,  insol.  4-43,  Na,  K  C  0-38  =  100  Whitney.      ^ 

5.  Jackson  Co.,  Iowa,  Niag.L.  52-18  42-64      tr.,  insol.  8-88,  ^1, 3Pe  0-63,  Na,  K,  0  0-35  =  99-68  W\ 

Tery  many  of  the  limestone  strata  of  the  globe  are  thus  partly  or  wholly  dolomitic,  thouga 
usually  not  as  pure  as  in  the  above  analyses.     T.  S  Hunt  says  that  dolomites  make  up  the  chi© 
part  of  the  Calciferous,  Clinton,  Trenton,  Guelph,  Niagara,  and  Onondaga  limestones  of  Canada 
(Logan's  Rep.,  1863,  456).     In  1857  (Logan's  Rep.,  1857,  200)  he  announced  that  the  veins  am 
shells  of  some  ordinary  limestones  were  magnesian.     In  the  Portor  marble  (p.  679)  the  body  o 
the  rock  contains  only  TO  p.  c.  of  carbonate  of  magnesia,  and  the  veins  35*5  p.  c.     A  Hmeston 
from  Dudswell,  Canada,  contains  Ca  C  92-5,  MgC  1-3,  sand  6-2;  and  the  fossils  are  of  simitel 
composition;  but  a  yellowish  material  enveloping  the  fossils  and  filhng  veins  consists  of  Cad 
56-60,  MgC  11-76,  FeC  3*23,  with  26-72  insoluble =98-81.     This  being  a  mixture  of  dolomitJy 
and  calcite,  the  latter  was  removed  by  acetic  acid,  and  the  residue,  62  p.  c,  then  afforded  ,0a  ( 
51-75,  MgC  35-73,  FeC  12-52  =  10o.     In  the  Trenton  limestone  of  Ottawa,  the  fossil  oorala 
shells,  and  crustaceans  are  changed  to  whitish  dolomite;  and  a  fragment  of  an  Orthoceras  gavfj 
Oa  C  56-00,  Mg  C  37-80,  Fe  C  5-95=99-76. 

Pyr.,  etc. — B.B.  acts  like  calcite,  but  does  not  give  a  clear  mass  when  fused  with  soda  oi 
platinum  foil.     Fragments  thrown  into  cold  acid  are  very  slowly  acted  upon,  while  in  powder  ii 
warm  acid  the  mineral  is  readily  dissolved  with  effervescence.     The  ferriferous  dolomites  beconuf 
brown  on  erposure. 

Obs. — Massive  dolomite  constitutes  extensive  strata,  called  limestone  strata,  in  various  regions 
CrystaUine  and  compact  varieties  are  often  associated  with  serpentine  and  other  magnesian  rockSi 
and  with  ordinary  hu^estones.  Some  of  the  prominent  localities  are  at  Salzburg,,  the  Tyrolx 
Schemnitz  in  Hungary,  Kapnik  in  Transylvania,  Freiberg  in  Saxony,  the  lead  mines  at  Alston  ir 
Derbyshire,  etc. 

In  the  U.  States,  in  Vermont,  at  Roxbury,  large,  yellow,  transparent  crystals  of  the  rhomb-spaii] 
variety,  in  talc.  In  Rhode  Island,  at  Smithfield,  a  coarse  cleavable  variety,  occasionally  presenting) 
perfect  crystals,  -with  white  talc  in  calcite.  In  N.  Jersey,  at  Hoboken,  white  hexagonal  crysta^il 
(f  580),  and  in  rhombohedrons.  In  K  York,  at  Lockport,  Niagara  Falls,  and  Rochester,  witfct 
calcite,  celestite,  and  gypsum;  also  at  Glenn's  Falls;  in  Richmond  Co.,  at  the  quarantine,  cryet 
tallized  dolomite,  in  rhombohedrons,  and  at  the  Parish  ore  bed,  St.  Lawrence  Co. ;  on  Hustis'l^ 'i 
farm  in  Phillips  town,  a  variety  resembling  Chirhofite,  "with  a  semi-opaline  appearance  and  a  fractur'r 
nearly  like  porcelain. 

Dolomite  is  generally  supposed  to  be  injurious  as  a  manure  for  soils,  on  account  of  its  magnesias 
but  this  is  not  so,  unless  used  after  calcination,  before  it  is  fully  air-slaked.  The  lime  it  aSordsi 
when  burnt  makes  a  more  durable  cement  than  common  limestone. 

Named  after  Dolomieu,  who  announced  some  of  the  marked  characteristics  of  the  rock  in  1791 
-—its  not  effervescing  with  acids,  while  burning  like  hmestone,  and  soluble  after  heating  in  acids. 
He  observes  in  his  paper  that,  as  early  as  1786,  he  had  found  the  white  marble  of  many  of  the 
ancient  statues  and  monuments  of  Italy  to  consist  of  this  peculiar  rock ;  and  eighteen  months 
before  the  date  of  his  paper  he  discovered  "  immense  quantities  of  similar  limestones  "  in  the 
Tyrol. 

Woulfe,  in  the  PhiL  Trans,  for  1779  (at  p.  29),  describes  a  ferriferous  dolomite  or  anKorite,  with' 
some  analytical  determinations,  which  was  in  pearly  rhombohedrons,  resembhng  somewhat  those 
of  spathic  iron,  and  came  from  Joachimsthal.  "  In  its  natural  state  "  it  effervesced  strongly  with 
"rectified  ''  muriatic  acid,  which  would  indicate  the  presence  of  more  iron  than  he  obtained  (5  or 
6  p.  c.  of  Fe  0,  C  O2).     It  may  have  been  ankerite. 

Alt. — Dolomite  occurs  altered  to  spathic  iron,  calamine,  steatite,  limonite,  red  iron  ore,  gothite, 
pyrolusite,  and  quartz,  and  by  processes  similar  to  those  explained  under  calcite. 
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L7.  ANKERITE.  Dolomite  pt.  Brown  Spar  and  Pearl  Spar  pt.  Paratomea  Kalk-llaloid 
MoTis,  Grundr.,  i.  536,  1822,  ii.  116,  1824  Rohwand,  Wandstoin,  Styrian  Miners.  Aukerit 
Eaid.,  Mohs'sMin.,  i.  100,  1825.     Tautoklin  Breith.,  Char.,  70,  1832,  Uib.,  20,  1830. 

Khombohedral.  E  A  i?=:106°  12',  Styria,  Molis;  10G°  C,  Belnliansen 
Lnal.  0),  Ettling.  Also  crystalline  massive,  coarse  or  line  granular,  and 
)mpact. 

H.  =  3'5— 4.  G.=:2'95— 3"1.  Lustre  vitreous  to  pearly.  Color  white, 
ray,  reddish.     Translucent  to  subtranslucent. 

Comp.— CaC  +  (]S[g,  Fe,  Mn)  C,  or  a  dolomite  in  which  the  magnesia  is  more  or  less  completely 
iplaced  by  protoxyd  of  iron,  or  of  iron  and  manganese.  By  the  increase  in  the  proportion  of  the 
.agnesian  carbonate  to  the  iron  and  manganesian,  the  mineral  graduates  into  true  dolomite.  The 
iuds  with  10  p.  c.  or  less  of  carbonate  of  iron  are  placed  under  dolomite,  and  those  with  more, 
aving  G.  above  2*95,  under  ankerite. 

The  ratios  of  Mg  C  to  (Fe,  Mn)  C  in  the  analyses  below  are  as  follows : 


1. 

1  :  2 

6. 

1-7  :  1 

11. 

2-7  :  1 

2. 

1  :2i 

7. 

1-5  :  1 

12. 

3  :  1 

3. 

1  :  1-1 

8. 

2:  I 

13. 

2-8  :  1 

4. 

1-3  :  1 

9. 

2  :  1 

14. 

3-1  :  1 

5. 

1  :  1 

10. 

21  :  1 

15. 

4:  1 

ieiO 


Tauiodin  Breith.,  is  a  grayish- white  variety,  containing  about  15  p.  c.  of  carbonate  of  iron,  and 
aving  G.  =  2  961,  Ettling;  from  Beschertgliick,  near  Freiberg  in  Saxony  (anal.  11). 

Analyses  :  1,  Fridau  (Haid.  Ber.,  v.  1) ;  2,  Schrotter  (Baumg.  ZS.,  viii.  1);  3,  Luboldt  (Pogg., 
1.  455);  4,  V.  Hauer  (Jahrb.  G.  Reichs.,  iv.  827) ;  5,  Schmidt  (Ramm.  Min.  Ch.,  217);  G,  Ettlmg 
'A.nn.  Ch.  Pharm.,  xcix.  204);  7,  Berthier  (Ann.  d.  M.,  vii.  316,  II.  iii.);  8,  v.  Ilauer  (L  c);  9, 
).  T.  Jackson  (Proc.  Soc.  N.  H.,  Bost,  v.  246);  10,  Berthier  (1.  c.) ;  11,  Schmidt  (Raram.  Min. 
Jh.,  217);  12,  Schnabel  (ib.) ;  13,  U,  Berthier  (L  c);  15,  Kuhn  (Ann.  Ch.  Pharm.,  lix.  363);  16, 
ichweizer  (J.  pr.  Ch.,  xxiiL  281) : 


CaC 

1.  Admont,  Styria  47-59 

2.  Styria  50-11 

3.  Lobenstein  51*61 

4.  Pinzgau  49  40 

5.  Freiberg  56-45 

6.  Behihausen  61-24 

7.  Gohath,  Styria  51-1 

8.  "           "  49-2 

9.  Nova  Scotia  4  9  2 

10.  Cornighon  50*9 

11.  Tautoclin  49-07 

12.  Siegen  50*00 

13.  Schams,  Grisons  51-6 

14.  Miihlen,        "  52  8 

15.  Schneeberg  52*64 

16.  Tinzen,  Grisons  4  6  40 


MgC 

13-73 

11*85 

18-94 

24*31 

18*89 

27-32 

25-7 

30*0 

30-2 

29-0 

33-28 

3403 

31  2 

32-2 

3(i-35 

26-95 


FeC 

34*74 

35-31 

27*11 

26-29 

15*94 

21*75 

20*0 

20*8 


MnC 

2-13,  insol.  0-15  =  98-34  FridaiL 

3-08  =  100-35  Schrotter. 

2-24=99-90  Luboldt.     G.=3*01. 

=100  Hauer. 

10*09  =  101-37  Schmidt. 


=100-31  PJttUng. 

3*0  =  99-8  Berthier. 
=  100  Hauer. 


G.= 3*008. 


20*3        =99*70  Jackson. 


18-7 

14*89 

13-26 

14-8 

140 

12-40 

25-40 


0-5=99-1  Berthier. 

2*09=99-33  Ettling. 

2-57,  fl  0-15  =  100-01  SchnabeL 

0-4  =  98  0  Berthier. 

0-4=99-4  Berthier. 

0-34=101-73  Kuhn. 

,  iusol.  0*7 5 =99*50  Schweizer. 


In  the  last  analysis  the  ratio  of  (Fe,  Mn,  Mg)  C  to  Ca  C  is  1  to  less  than  1 ;  but  the  specimen 
nay  have  been  a  mixture.  ,         ,  ,  ,  .,    i       ^       ^ 

Pyr.  etc.— B.B  like  dolomite,  but  darkens  in  color,  and  on  charcoal  becomes  black  and  mag* 
netic;  with  the  fluxes  reacts  for  iron  and  manganese.     Soluble  with  eflervescenco  in  the  acids. 

Obs.— Occurs  with  spathic  iron  at  the  Styrian  mines,  and  at  the  locahties  above  mentioned. 

Named  after  Prof.  Anker  of  Styria. 


in» 


718.  MAGNESITE.  Kohlensaurer  Talkerde  Mitchdl  &  Lampadius  (first  anal.)  SammL  pr.  Ch 
Abh.,  iii.  241.  Reine  Talkerde,  Talcum  carbonatura,  Wern.,  Ludwig,  ii.  154,  1S03.  Magne8it« 
pt  Brongn.,  Min.,  i.  489,  1807.     Magnesit  Tar^^.,  TabelL,  48,  92,  1808.     Carbonate  of  Magneaia 


II 
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Maguesie  carbonatee  Fr.  Kohlensaurer  Talk,  Talkspath,  Germ.  Baudisserite  Delame^t 
Min.,  ii.  1812.  Giobertite  Beud.,  Tr.,  410,  1824.  Breunnerite  Haid.,  Mohs's  Min.  trl.,  i.  411^ 
1825.     Walmstedtite  Xeow/i.,  Handb.,  29T,  1826.    Brown  Spar  pt. 


:136°    56';    ^=0-8095 
granular  to  very  comil 


Khombohedral.  ^  A  ^=107°  29',  0  K  R-- 
Cleavage :  rhombohedral,  perfect.  Also  massive 
pact.  '  ] 

H.=3-5— 4-5.  G.=3— 3-08,  ciyst. ;  2'8,  earthy  ;  3  —  3*2,  when  ferriferousj 
Lustre  vitreous  ;  fibrous  varieties  sometimes  silky.  Color  white,  yellowisbi 
or  grayish-white,  brown.    Transparent — opaque.    Fracture  flat  conchoidaL 

Var. — 1.  Ordinary,  (o)  Crystallized.  In  distinct  rhombohedral  crystals;  i?  A  i?=107°  28',3 
fr.  Snarum,  Breith. ;  107°  16',  fr.  Trag'ossthal  (anal.  4),  Foetterle.  (6)  Lamellar;  cleavable.  (c)'( 
Compact,  fine,  granular ;  {d)  Compact,  and  like  nnglazed  porcelain  in  fracture,  (e)  Earthy ;  beingi 
mixed  with  hydrated  silicate  of  magnesia  or  sepiolite  (meerschaum) ;  including  the  BaudisseriUii 
from  Baudissero,  near  Turin,  which  has  some  resemblance  to  chalk,  and  adheres  to  the  tongue  x 
Even  the  purer  varieties  of  compact  magnesite  usually  contain  more  or  less  of  the  silicate. 

2.  Ferriferous.,  Breunerite;  containing  several  p.  c.  of  protoxyd  of  iron;  G-.=:3  — 3*2;  white, ( 
yellowish,  brownish,  rarely  black  and  bituminous  ;  often  becoming  brown  on  exposure,  and  liences 
called  Brown  Spar.  E  A  E  in  mineral  fr.  Salzburg  (aual.  16)  107°  82',  Dufr.;  fr.  Pfitsch  (anal.  21)1 
107°  22i',  Mitscherlich ;  fr.  Tyrol  (anal.  19)  107°  25',  Brooke,  107°  25^'  Breith.  The  nameV 
Breunerite  was  originally  given  by  Haidinger  (after  M.  Brenner)  to  the  variety  analyzed  byi; 
Stromeyer  containing  5  to  10  p.  c.  of  protoxyd  of  iron  (or  8  to  17  p.  c.  of  carbonate) ;  and  WalWf-n 
stedtite  to  an  included  kind  from  the  Harz,  analyzed  by  Walmstedt  (anal.  18),  differing  only  im 
containing  a  little  more  protoxyd  of  manganese  than  usual  (2  p.  c). 

Comp. — Carbonate  of  magnesia,  Mg  C  =  Carbonic  acid  52-4;  magnesia  47-6  =  100 ;  but  prot- 
oxyd of  iron  often  replacing  some  magnesia.  The  ferriferous  part  may  be  present  as  mes'itine 
mixed  with  true  magnesite. 

Analyses:  1,  2,  Marchand  &  Scheerer  (J.  pr.  Ch.,  1.  395);  3,  Miinster  (Pogg.,  Ixv.  292);  4,  v. 
Hauer  (Jahrb.  G.  Reichs,  1855,  68);  5,  Sommer  (Jahrb.  Min.  1866,  456);  6,  Lampadius  (1.  c); 
7,  8,  Stromeyer  (Kastn.  Arch.,  iv.  432,  Unt.);  9,  Rammelsberg  (Handw.,  397);  10,  Marchand  & 
Scheerer  (1.  c);  11,  Cornwall  (Ann.  Lye.  K  Y.,  viii.  123);  12,  13,  W.  Beck  (Verb.  Min.  St.  Pet., 
1862,  89)  : 


A.  Crystallized. 


1.  Snarum,  i/z^. 

2.  " 

3.  " 


4.  Tragossthal,  w, 

5.  Salzburg 


C 
51-45 
51-57 
50-79 

52-24 
49-67 


Fe 
0-79 
1-41 
2-26 

0-43 
^e  3-62 


Mn 


0-28 


Mg 

47-29 
47-02 
45-36 

47-25 
44-53 


0-65 


6. 

Hrubschiiitz 

51-0 

7. 

Salem,  India 

51-83 

8. 

Frankenstein 

50-22 

9. 

u 

62-10 

10. 

u 

52-34 

11.  Hoboken,  K  J,,  white    50-00 

12.  Orenberg,  "  (|)  51-80 

13.  L.  Urgun,  Russia,  "  (f)  5290 


0-56 
0-41 
0-04 


B.  Compact 


470 

47-89 

48-36 

47-90 

47-66 

46-71 

46-13 

45-25 


0-21 


0-28 


tr. 
1-20 
M5 


0-47=100  Scheerer;  G.=3-on  \ 

-=100  Scheerer. 
0-26,  ^1  1-12  =  99-79  Miiuster; 

G.=3-065'i 

=99-92  Hauer;  G.  =  3-033. 

,  insol  0-58 = 99-33  Sommei 


1-6=99-6  Lampadius. 

=  100  Strom. 

1-39  =  100-18  Strom. 

=100  Ramm. 

=100  Scheerer. 


0-30,  Si  0-23=97-80  Cornwall 
0-63,  Si  0-12  =  100-29  Beck. 
0-50,  Si  0-20=  100-04  Beck. 


0.  Ferriferous  Magnesite ;  Breunerite,  Walmsiedtite. 

14,  V.  Hauer  (Jahrb.  G.  Reichs.,  iii.  154, 1852) ;  15,  Stromeyer  (Schw.  J.,  li.);  16,  Dufre'noy  (Min., 
ii.);  17,  Stromeyer  (I  c);  18,  Wahnstedt  (Schw.  J.,  xxxv.  398,  1822);  19,  Brooke  (Ann.  Phil.,  II 
V.  382);  20,  Stromeyer  (1.  c);  21,  Magnus  (Pogg.,  x.  145);  22,  Stromeyer  (1.  c);  23,  Joy  (Ramm 
5tliSuppL,  161): 
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C  Fe  Mn 

L  Seramering,  white  5045  319  

5.  Hall,  black  5092  5-0l)  1*51 

5.  Salzburg,         "  50-60  5-20 

1.  St.  Grothard,  yellow  5(i-32  6-54  0-56 

3.  Harz  49-22  6-22  1-98 

9.  Tyrol,  yw.  cryst  50-07  8-16  

0.  Zillerthal,  yw.  49*92  S-o8  0-42 

1.  Potschthal,  rbdn.  50-07  9-63  0-73 

2.  Fassa,  ?/w;.-&;i.  50-16  10o3  0-48 

3.  Zillerth.,  cryst.  49-17  16  09  


Mg 

42-49 
42-71 
4310 
41-80 
40-15 
40-98 
40-38 
39-48 
34-47 


Ca 

2-1 S 


C  1-29  =  99-00  Hauer. 

C  0-11=100-25  Strom. 

Ciitukt.  =  9S-90  Duf. 
=  99-22  Strom. 

C  1-62.  Si  (1-80=1 00  "Walra 
=  99-21  Brooke. 


— =99-30  Strom. 
— =99-96  Magiiu3. 
— =10004  Strom. 


31-60     1-97      1-17  =  100  Joy. 


Ratio  of  Mg  C  to  i'e  C  in  the  preceding  analyses : 


tall 


14. 

25  :  1 

18. 

9  :  1 

21. 

7:1 

15. 

12  :  1 

19. 

9  :  1 

22. 

6  :  1 

16. 

12  :  1 

20. 

8  :  1 

23. 

4:  1 

17. 

11  :  1 

T.  S.  Hunt  (Logan's  Rep.,  1863,  457,  611)  found  the  magnesite  rock  of  Canada  to  contain  8  to 
0-J  p.  c.  of  carbonate  of  iron,  with   8  to  40  p  c.  of  insoluble  matters,  mostly  mixed  quarta 

at  of  Sutton  afforded  MgC  83-35,  Fe  0  90-2.  mixed  silica  8-03  =  100-40. 

The  white  portions  of  the  verd-antique  of  Roxbury,  Mass.,  are  magnesite  with  about  4  p.  a  of 

rbonate  of  iron,  as  shown  by  Jackson,  Hayes,  and  Hunt. 

In  the  baudisserite,  Berthier  found  C  41-80,  Mg  39-00,  meerschaum  19-20  =  100  (Ann.  d.  M., 
1.822,  316).  A  variety  of  the  same  was  early  analyzed  by  Giobert  (J.  d.  M.,  xx.  291,  401,  1803), 
,nd  another,  from  Castellaraonte,  by  Guyton  (Ann.  d.  Ch.,  xlvii.  S5,  1803). 

A  magnesite  from  Sasbach.  Kaiserstuhl,  contains  hydrornagnesite.  P.  Meyer  found  (Ann.  Ch. 
harm.,  cxv.  129),  after  separating  the  impurities,  0  45-27,  Mg  47-69,  Ca  2-47,  £[4*57,  equivalent  tc 
"g  0  82-88,  Ca  C  4-41,    Mg   8-14,  H  4-57. 

Pyr.,  etc. — B.B.  resembles  calcite  and  dolomite,  and  like  the  latter  is  but  slightly  acted  upon 
ly  cold  acids ;  in  powder  is  readily  dissolved  with  effervescence  in  warm  muriatic  acid. 

Obs.— Found  in  talcose  schist,  serpentine,  and  other  magnesian  rocks ;  as  veins  in  serpentine, 
'5r  mixed  with  it  so  as  to  form  a  variety  of  verd-antique  marble  {magnesitic  ophiolite  of  Hunt); 
ilso,  in  Canada,  as  a  rock,  more  or  less  pure,  associated  with  steatite,  serpentine,  and  dolomite. 
The  breunerite  variety  has  been  found  in  a  meteorite  from  Orgueil  (Dcscl.). 

Occurs  at  Hrubschiitz  in  Moravia,  where  it  was  lirst  discovered  by  Mitchell ;  at  Kraubat  and 
Tragossthal,  Styria ;  at  Frankenstein  in  Silesia ;  Snarum,  Norway ;  Baudisscro  and  Castcllamonto 
in  Piedmont;  at  other  localities  above  mentioned.  In  America,  at  Bolton,  Mass.,  in  indistinctly 
fibrous  masses,  traversing  white  limestone ;  at  Lynnfield,  Cavendish,  and  Roxbury,  Mass.,  mixed 
mth.  or  veining  serpei;itine ;  at  Barehills,  near  Baltimore,  Md. ;  in  Pcnn.,  in  crystals  at  West 
Goshen,  Chester  Co. ;  near  Texas,  Lancaster  Co. ;  as  a  rock,  in  Sutton  and  Bolton,  Canada  East ; 
in  Cantou  Upata,  Venezuela,  near  Mission  Pastora,  looking  like  porcelain  in  the  fracture,  aa 
observed  by  N.  S.  Manross:  in  Tulare,  Alameda,  Mariposa,  and  Tuolumne  Cos..  California. 

Delametherie,  in  his  Theorie  de  la  Terre,  ii.  93,  1795,  uses  the  name  magnesite  for  the  carbooato 
of  magnesia,  sulphate,  nitrate,  and  muriate,  and  the  carbonate  is  placed  first  in  the  series.  Brong- 
niart,  in  his  Mineralogy,  ii.  489,  1807,  applies  the  name  to  a  group,  including  (1)  the  carbouato 
called  MitchelCs  magnesite,  (2)  meerschaum,  (3)  the  Piedmont  magnesite,  and  (4)  other  siliceous 
varieties.  As  both  Brongniart  and  Delametherie  gave  the  first  place  to  the  carbonate,  the  name 
magnesite  would  rightly  fall  to  it  in  case  of  the  division  of  the  group.  Karstcn,  in  his  Tabellel^ 
1808,  recognized  this  division  of  the  species,  and  formally  gave  to  the  carbonate  the  naino  mag- 
nesite. The  German  mineralogists  have  followed  Karsten,  as  should  have  been  done  by  alL  But 
in  France,  Beudant,  in  1824,  gave  the  name  giobertite  to  the  carbomfe,  leaving  magntsite  for  the 
silicate,  and  most  of  the  French  mineralogists  have  followed  Beudant.  Giobert  analyzed  only  'he 
Biliceous  variety  from  Baudissero,  the  true  composition  of  the  mineral  having  been  ascertamed  by 
Lampadius,  somewhat  earlier,  from  specimens  brought  by  Mitchell  from  Moravia. 

719.  MESITITE.     Mesitinspath  pt.  Breith.,  Pogg.,  il  170, 1827.    Mesitin  Breiih.,  Fogg.,  Ixx 

148,  1847. 

Khombohedral.     Ji  A  ^=107°  W.     Cleavage  rhomboliodral,  perfect 
H.=4-  4-5.     G.  =  3-33— 3-36.     Lustre  vitreous,  or  a  little  pearly.     Color 
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yellowish-wliite,  yellowisli-gray,  yellowish-brown.     Streak  nearly  white,  ( 
colorless.     Transparent  to  sub  translucent. 

Oomp. — 2  Mg  C  +  Fe  C=Carbonate  of  magnesia  69*2,  carbonate  of  iron  48*0=100.     Analysen 
1,  Gibbs  (Pogg.,  Ixxi.  566);  2,  Fritzsche  (Pogg.,  Ixx.  146);  3,  Patera  (Haid.  Ber.,  ii.  296): 


0 

fe 

Mg 

C3a 

1. 

Traversella 

45-76 

24-18 

28-12 

1-30—99-36  Fritzsche. 

G.=3-35. 

2. 

(( 

46-05 

26-61 

27-12 

0-22  =  100  Gibbs. 

3. 

"Werfen,  ywh.-hn. 

45-84 

27-37 

26-76 

=97-97  Patera. 

G.=3-33. 

Pyr.,  etc. — B.B.  blackens  and  becomes  magnetic.  But  slightly  acted  upon  in  mass  by  cok 
acids ;  readily  dissolved  with  effervescence  when  in  powder  by  hot  muriatic  acid, 

Obs. — From  Traversella,  Piedmont ;  "Werfen,  with  lazulite. 

Named  from  ncdhrii^  a  go-between,  it  being  intermediate  between  magnesite  and  siderite.  Th-H 
species  as  first  described  included  pistomesite. 

720.  PISTOMESITE.    Mesitin  pt.  Breiih.,  Pogg.,  xi.  170,  1827.    Pistomesit  Breith.,  Pogg;: 

Ixx.  146,  1847. 

Ehombohedral.  H  A  ^=107°  18^  Cleavage  rhombohedral.  Coars^t 
granular. 

H.=3;5-4:.  G.=3412-3-4:17,  Thurnberg,  Breith.;  3427,  Ettling< 
Lustre  vitreous,  or  somewhat  pearly.  Color  yellowish-white  to  yellowishl 
gray.     Streak  uncolored. 

Comp. — MgC  +  FeC= Carbonate  of  magnesia  42,  carbonate  of  iron  58=100.  Analyses:  1 
Stromeyer  (Breith.,  Pogg.,  xi.  170) ;  2,  Fritzsche  (Pogg.,  Ixx.  146) ;  3,  Ettling  (Ann.  Ch.  Pharm. 
xcix.  204) : 


c 

Fe 

Mg 

6a 

1. 

Traversella                 44-09 

35-53 

2034 

— =99-96  Stromeyer. 

2. 

Thurnberg,  Pistom.    43-62 

33-92 

21-72 

=99  26  Fritzsche.     G.=3-41. 

3. 

"                 "         44-57 

33-15 

22-29 

=100-01  Etthng.       G.=3-427. 

Pyr.,  etc. — Closely  resembUng  mesitite. 

Obs. — Occurs  at  Thurnberg,  near  Flachau  in  Salzburg ;  also  at  Traversella  in  Piedmont. 
Named  by  Breithaupt  from  Trmrds  and  /iffftr/;?,  after  he  had  already  used  Mesitine  (q.  v.),  ancn 
because  pistomesite  is  nearer  the  middle  between  chalybite  and  magnesite  than  mesitine. 

721.  SIDERITE.  ?  Vena  ferri  jecoris  colore  optima.  Germ.  Stahelreich  Eisen,  Gesner,  Foss.,  9vS'(l 
1565.  Spatformig  Jernmalm,  Minora  ferri  alba  spathiformis,  Wall.^  256,  1747.  Jam  mee* 
Kalkjord  forenadt.  Germ.  Stahlstein,  Cronst.^  29,  1758.  Ferrum  cum  magnesio  et  terra  calo^a 
rea  acido  aereo  mineralisatum  Bergm.,  Opusc,  ii.  184,  1780.  Spathiger  Eisen,  Spatheisensteir  n 
Ger7n.  Fer  spathique  de  iwi^e,  iii.  281,  1783.  Calcareous  or  Sparry  Iron  Ore  jSiinyaw.  Spathiti' 
Iron,  Spathose  Iron.  Brown  Spar  pt.  Steel  Ore.  Carbonate  of  Iron.  Fer  carbonate,  Min(  i 
d'acier,  Fr.  Kohlensaures  Eisen,  Eisenkalk,  Germ.  Eisenspath  Eausm.^  Handb.,  951,  952.1' 
1813.  Spherosiderit  Eausm.,  ib.,  1070,  1813,  1847,  1353.  Siderose  Beud.,  ii.  346,  1832i' 
Junckerite  Dufr.,  Ann.  Ch.  Phys.,  Ivi.  198,  1834.  Siderit  Eaid ,  Handb.,  499,  1845.  Chalybi^: 
Glock.,  Syn,  241,  1847. 

Oligouspath  Breith.,  Handb.,  ii.  235,  1841=01igon'.t  Eausm.,  Handb.,  1362,  1847.    Thomaitt 
Meyer,  Jahrb.  Min.  1845,  200.      Siderodot  Breith.,  Haid.  Ber.,  i.  6,  1847.     Sideroplesit  Breith^ 
B.  H.  Ztg.,  xvii.  54,  1858.    Thoneisenstein=Clay  Iron  Ore  pt. 

Ehombohedral.  ^  A  ^=107°,  6^  A  ^==136°  37';  «=0-81715.  Ob- 
served planes  :  rhombohedral,  1,  4,  -5,  -2,  -^  ;  scalenohedral,  1' ;  pyram- 
idal, ^-2 ;  prismatic,  /,  ^'-2 ;  and  basal,  0.  The  faces  often  curv^ed,  ag 
below. 


iSJi 
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ANHYDROUS   CARBONATES.  6S9 

0  A  2=11Y°  53'  i  A  i=136°  34'  4  A  4=66°  18' 

0  A  f  2=132  30  i  A  i?=133  23  f  2  A  l'=155  45 

'leavage  :  rhomboliedral,  perfect.    Twins  :  plane  of  composition  -\.    Also 
botrjoidal  an  3  globular   forms,  subfibrous   within,  occasionally   silky 
jrous.       Often    cleavable    massive,   with    cleavage   planes   unduhitin^'. 
'oarse  or  fine  granular. 

581  582 


tl    : 

w  H.=3-5— 4*5.  G.=3-7— 3'9.  Lustre  vitreous,  more  or  less  pearly. 
:reak  white.  Color  ash-gray,  yellowish-gray,  greenish-gray,  also  brown 
id   bro^vnish-red,   rarely  green ;    and   sometimes  white.     Translucent- 

J  [btranslucent.     Fracture  uneven.     Brittle. 

Comp.,  Var. — Carbonate  of  iron,  Fe  C  =  Carbonic  acid  37*0,  protoxyd  of  iron  G21.     But  part 
the  protoxyd  of  iron  (Fe)  usually  replaced  by  manganese,  and  often  by  magnesia  or  lime. 
The  principal  varieties  are  the  following: 

(1)  Ordinary,     (a)   Crystallized.      (&)   Concretionary ■=Sp'herosideriie;    in  globular  concretions, 
her  solid  or  concentric  scaly,  with  usually  a  fibrous  structure,     (r)  Granular  to  compact  maS' 

(d)  Oolitic,  like  oolitic  hmestone  in  structure,     (e)  Earthy,  or  stony,  impure  from  mixture 
th  clay  or  sand,  constituting  a  large  part  of  the  clay  iron-stone  of  the  Coal  formation  and  other 
iJjratified  deposits;  H.=3  to  7,  the  last  from  the  silica  present;  G.  =  30— 3-8,  or  mostly  3-15 — 

(2)  Through  differences  in  the  bases  replacing  part  of  the  iron,  there  are  the  following  kinds: 
A..  Containing  little  or  no  manganese  (Mn),  magnesia  (Mg),_  or  lime  (Ca).     G.= 

B.  Containing  5  to  12  p.c.  of  Mn,  with  little  Mg  or  Ca=7  FeC-hMn  C  to  4  Fe  U -»- An  C. 
na    C.  Containing  17  to  18  p.  c.  of  Mn=:2.^  Fe  C-t-Mn  0. 

D.  Containing  25  p.  c.  of  Mn  =  l|Fe  C-fMn  C  ;  the  oligonspar  of  Breithaupt,  or  oligonite,  hav- 

5  ^  A^=107°  4';  G.  =  3-7l4 — 3-745;  color  yellowish  to  between  flesh- and  iron-red;  streak 
'  Uowish-white  ;  remarkably  phosphorescent  when  heated. 
]fi   E.  Con  taming  little  manganese  and  much  magnesia,  4  Fe  C-f-Mg  0, 
;ifP.  Ditto,  2FeC-fMgC,  the  sideroplesite,  Breith.,  from  Pohl,  having  i?  A  7?=107°  6',  Brcith.; 

rrSGie— 3-660.      Also  from  other  localities.      Von  Zepharovich   obtained  from  a  cleavagt 

ombohedron  from  Salzburg  (auaL  21)  /?  A  i?--107°  5'  16",  and  G.  =  3-699. 

G-.  Containing  20  p.  c.  of  carbonate  of  lime,  and  looking  like  some  calamine,  the  color  green; 
iilTi|)m  Altenberg ;  formula  8  Fe  C  +  2  Mn  C  +  3  Ca  C. 

H,  I.  Other  miscellaneous  kinds.  . 

The  siderodot  of  Breithaupt  is  a  calciferous  spathic  iron  from  Radstadt  in  Salzburg,  having  G. 

3-41. 

Analyses:  Division  A.    1,  2,  Karsten  (Karst.  Archiv.,  ii.  220);  3,  Thomson  (Mm.,  i.  445);  4, 

romeyer  (Unters.);  5,  Bischof  (Rammelsb.  Min.  Chemie,  222);   6,  Berthier  (Ann.  d.  M.,  viii.  887); 

Glasson  (Ann.  Ch.  Pharm.,  liii.  89).     B.  8-11.  Karsten  (1.  c);   12,  Stromeyer  (I.  c);   13.  Schua. 
01  .l(Ramm.  Min.  Ch.,  223).     C.   14,  Schnabel  (Ramm.  3d  Suppl.,  112).     D.   IS,  Magnus  (Pogg.,  x. 

5).     E.  16,  Khuen  (Ramm.  Min.  Ch.,  224).     F.   17.  Fritzscho  (B.  H.   Ztg.,  xvii.   54);   18-2i\ 
ftrthier  (Ann.  d.  M.,  viii.  887);   21,  Sommer  (Jahrb.  Min.  1866,  455).     G.  22,  Monhcim  (J.  pr 

^  xhs.  318).     H.  23,  Peischel  (Ramm.  1st  Suppl.,  139);  24,  Sander  (Ramm.  Min.  Ch.,  217).     1 
T.  G.  Clemson  (Am,  J.  Sci.,  xxiv.  170): 

44 
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c 

-Fe 

Mn 

Mg 

Oa 

A.— 1. 

Babkovsky,  hlack 

36-61 

67-91 

1-51 

tr. 

0-59, 

2. 

Erzberg,  Styria 

38-35 

55-64 

2-80 

1-77 

0-92= 

3. 

Durham,  Engl. 

35-90 

54-57 

1-15 



3-18, 

4. 

Hanau,  Spherosid. 

38-04 

59-63 

1-89 



0-20  = 

5. 

L.  Laach,      " 

38-16 

60-00 

1-84= 

6. 

Pierre  Rousse,  Isere 

38-0 

53-8 

1-7 

3-7 

10=: 

7. 

Bieber,  white 

38-41 

5306 

4-20 

2-26 

1-12, 

B.~8. 

Hackenburg,  white 

38-64 

50-41 

7-51 

2-35 

) 

9. 

Siegen,  ywh. 

38-90 

50-72 

7-64 

1-48 

0-40, 

10. 

u            u 

38-85 

47-20 

8-34 

3-78 

0-63, 

11. 

Miisen,  white 

39-19 

47-96 

9-50 

3-12 

= 

12. 

Stolberg 

38-22 

48-20 

7-07 

1-84 

0-67, 

13. 

Stahlberg 

38-50 

47  16 

10-61 

3-23 

0-50= 

All 


gangue  060=^97-22  Karstenfi 

=  99-48*  Karsten. 

H  2-63  =  97 -43  Thomson, 

=  99-91  Stromeyer. 

=  100  Bischof. 

98-2  Berthier. 

gangue  0-48  —  100-01  Glasscfet 

gangue  0-32=99-23  Karsteni  li' 
"       0-48  =  99-62  Karsteni 
"      0-95=99  72  Karsteni 

=99-77  Karsten. 

H  0-25=96  24  Stromeyer. 

=  100  SchnabeL 

C— 14.  Siegen,  Spherosid.  38-22     43-59  17-87     0-24    0-08=100  SchnabeL 

D.— 15.  Ehrenfriedersdorf,OZi^.  38-35     36-8125-31 =100*47  Magnus. 

E.— 16.  Mitterberg,  Tyrol  39-51     51-15     1*62     7-72     =100  Khuen.     G.=3-735. 

F.— 17.  Pohl,  Yoigtland  {|)  41-93  45*06     12-16  =99-15  Fritzsche.     G.=3*6U 

18.  Allevard,  Isere  41-8  42-8 15-4  - — =100  Berthier. 

19.  Autun  40-4  45-2  0-6  12-2 =98-4  Berthier. 

20.  Vizelle,  Isere  42-6  43*6  1-0  12-8  =100  Berthier. 

21.  SalzbiH-g  40-31  43-86  2*57  10-46  0-40,  3Fe  4-07  =  101-76  Sommer. 


H. 


T.- 


-22. 

Altenberg 

FeO 
64-04 

Mn  C        Mg  C 
16-56         

OaC 
20-12,  Si  1-10  Monheim 

-23. 
24. 

Neudorf 
Erzberg,  Styria 

79-34 

79-87 

9-69           7-60 
0-16         10-88 

5-43=101-06  PeischeL 
11-91  =  100-82  Sander. 

25. 

Plymouth,  Yt. 

74-28 

a 

6-56         16-40 
9-73  gangue  removed. 

,  ^e  0-30,  insol.  1-40= 

Iprii 


:  9 8-94  C 


m 


firi 


Schnabel  has  analyzed  many  ores  from  dififerent  mines  in  Siegen,  referable  to  division  B  (se 
1.  c). 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  evolves  carbonic  oxyd  and  carbonic  acid,  blackeK 
and  becomes  magnetic.     B.B.  blackens  and  fuses  at  4  5.     With  the  fluxes  reacts  for  iron,  and  witj 
soda  and  nitre  on  platinum  foil  generally  gives  a  manganese  reaction.     Only  slowly  acted  upc 
by  cold  acid,  but  dissolves  with  brisk  effervescence  in  hot  muriatic  acid.     Exposure  to  the  atm 
sphere  darkens  its  color,  rendering  it  often  of  a  blackish-brown  or  brownish-red  color. 

Ol>s« — Siderite  occurs  in  many  of  the  rock  strata,  in  gneiss,  mica  slate,  clay  slate,  and  as  clay  iro, 
stone  in  connection  with  the  Coal  formation  and  many  other  stratified  deposits.  It  is  often  assoc  ( 
ated  with  metallic  ores.  At  Freiberg  it  occurs  in  silver  mines.  In  Cornwall  it  accompanies  ti 
It  is  also  found  accompanying  copper  and  iron  pyrites,  galenite,  vitreous  copper,  etc.  In  Ne- 
York,  according  to  Beck,  it  is  almost  always  associated  with  specular  iron.  OccasionaUy  it  is  \ 
be  met  with  in  trap  rocks  as  spherosiderite. 

In  the  region  in  and  about  Styria  and  Oarinthia  this  ore  forms  extensive  tracts  in  gneiss,  whic'  \ 
extend  along  the  chain  of  the  Alps,  on  one  side  into  Austria,  and  on  the  other  into  Salzburg.     J? 
Harzgerode  in  the  Harz,  it  occurs  in  fine  crystals  in  gray-wacke ;  also  in  Cornwall,  Alston-Moo' 
and  Devonshire. 

The  Spherosiderite  occurs  in  greenstone  at  Hanau,  Steinheim,  and  Dransberg,  and  many  othf 
places.  Clay  iron-stone,  which  is  a  siliceous  or  argillaceous  carbonate  of  iron,  occurs  in  coal  bed 
near  Glasgow ;  also  at  Mouillar,  Magescote,  etc.,  in  France,  etc. 

In  the  United  States,  in  Vermont,  at  Plymouth.  In  Mass.,  at  Sterling.  In  Conn.,  at  Roxburj 
an  extensive  vein  in  quartz,  traversing  gneiss ;  at  Monroe,  Lane's  mine,  in  smaU  quantities.  I; 
N.  York,  at  the  Sterling  ore  bed  in  Antwerp,  Jefferson  Co.,  in  rhombohedral  crystals  ;  at  the  Ros 
Sie  iron  mines,  St.  Lawrence  Co.  In  JV.  Carolina,  at  Fentress  and  Harlem  mines.  The  argillf 
ceous  carbonate,  in  nodules  and  beds  (clay  iron-stone),  is  abundant  in  the  coal  regions  of  Penn 
Ohio,  and  many  parts  of  the  country.  In  a  clay-bed  under  the  Tertiary  along  the  west  side  o 
Chesapeake  Bay  for  50  m. 
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Named  Spherosideriie  by  Hausmann  in  1813,  from  the  concretionary  variety,  and  retained  by 
iOa  for  the  whole.  Haidinger  reduced  the  name  to  Siderite,  the  prefix  sphero  being  applicable 
ily  to  an  unimportant  variety.  Beudant'a  name  Siderose  has  an  unallowable  termination. 
halybiie,  Glocker,  should  yield  to  Haidinger's  earlier  name  siderite,  as  recognized  by  v.  KobelJ 
id  Kenngott. 

Alt. — Spathic  iron  becomes  brown  or  brownish-black  on  exposure,  owing  to  a  peroxydation 
the  iron  and  its  passing  to  limonite  (J?e^H^) ;  and  by  a  subsequent  loss  of  water,  it  may 
iss  to  red  iron  ore  or  specular  iron  (Pe),  or  to  magnetite  (Fo  3Pe),  the  last  at  times  a  result  of 
joxydation  of  3Pe  by  organic  substances.  It  also  changes  by  substitution,  or  through  the  action 
'  alkaline  siUcates,  to  quartz. 

22.  RHODOCHROSITE.  Magnesium  acido  aereo  mineralisatum  Bergm.,  Sciagr.,  1782  (with- 
out descr.  or  loc).  Rother  Braunsteinerz  [=Red  Manganese  Ore],  Rothspath,  Magnesium 
ochraceum  rubrum.  Oxide  de  manganese  couleur  de  rose,  pt.,  of  later  part  of  iSth  cent,  (it  being 
confounded  with  the  silicate  analyzed  by  Ruprecht  in  1782,  and  Bergmann's  announcement 
being  doubted).  Luftsaures  Braunsteinerz  (or  Carbonate,  after  Bergm.)  pt.  Lenz,  Min.,  ii.  1794 
(with  mention  of  druses  of  small  crystals  in  "  Rhomben,"  others  in  "Pyramiden,"  but  with  cit 
of  Ruprecht's  anal.).  Manganese  oxyde  carbonate  (after  Bergm.)  K,  TabL  comp.,  Ill,  1809. 
Dichter  Rothstein  pt.  Hausm.^  Handb.,  302,  1813.  Rhodochrosit,  ?  Kohlensaures  Magnesium 
oxydul  (fr.  Lampadius's  anal,  of  a  Kapnik  sp'n,  in  his  Pr.  Ch.  Abh.,  iiL  239, 1800),  Ilausm., 
ib.,  1081,  1813.  Carbonate  of  Manganese.  Manganspath  Wern.  Dialogite  Jasche,  Germar, 
Schw.  J.,  xxvi.  119=Blattrige  Rothmangauerz  Jasche,  Kl.  Min,  Schrift.,  4,  1817.  Diallogite 
(wrong  Orthogr.).  Rosenspath,  Himbeerspath,  Breith.,  Handb.,  228,  229,  1841  (Char.,  67,  68, 
1832). 


:( 


Khombohedral.  ^  A  ^  =  106°  51',  6>  A  ^  =  136°  31^';  ^=0-8211. 
Observed  planes :  0 ;  rhomboliedrons,  jR,  -J,  -2 ;  scalenohedrons,  1*,  J" 
)rism,  i-2.  Cleavage  :  i?,  perfect.  Also  globular  and  botryoidal,  having 
I  columnar  structure,  sometimes  indistinct.  Also  granular  massive  ;  occa- 
ionallj  impalpable  ;  incru sting. 

H.=3-5— 4-5.  G.=3-4— 3-7;  3*592,  Kapnik.  Lustre  vitreous  inclin- 
ng  to  pearly.  Color  shades  of  rose-red ;  yellowish-gray,  fa^vn-colored, 
lark  red,  brown.  Streak  white.  Translucent — subtranslucent.  Fracture 
meven.     Brittle. 

"^^"'  Comp — Mn  C=:Carbonic  acid  38*6,  protoxyd  of  manganese  61'4 ;  but  part  of  the  Mn  usually 
i^W  -eplaced  by  hme  (Oa),  and  often,  also,  by  magnesia  (Mg),  or  iron  (Fe) ;  and  sometimes  by  cobalt 
^^^  Co),  when  the  color  is  of  a  deeper  red,  and  G. =3*6608,  Bergemann  (anal.  11).  Analyses:  1, 
Triiner  (Ann.  d.  M.,  III.  xviii.  61);  2,  Berthier  (Ann.  d.  M.,  vi.  595);  3-5,  Stromeyer  (G.  Anz. 
ay™  >ott.,  1081,  1843);  6,  Kersten  (J.  pr.  Ch.,  xxxvii.  163);  7,  8,  R.  Kane  (Phil.  Mag.,  Jan.,  1848) 
mt  )^  Hildebrand  (Verh.  aat.  Nassau,  xiv,  434);  10,  Birnbacher  (Ann.  Ch.  Pharm.,  xcviii.  144);  11, 
iiesti^ergemann  (Verh.  nat.  Ver.  Bonn,  111,  1857); 

MgC 

0-8,  Mn  0-1 =99-7  Gruner. 
1-6=100  Berthier. 
7-26,  it  0-05 =99-84  Stromeyer. 
3-30,  It  0-44=99-70  Stromeyer. 
2-43,  ft  0-31  =  99-96  Stromeyer. 
4-28,  :fl:  0-83  =  99-44  Kersten.     G.=3-553. 

,  clay  0*33,  org.  matters  &  loss  10-11  Kane. 

,  clay  0-37,  org.  matters  &  loss  6-22  Kane. 

4-28=100  Hildebrand. 

=99-79  Birubacher. 

109,  Co  3-71,  Si  1-36=99-11  Bergemann. 


PeDi 


nNei 

c 

itist 

TVfnC 

Fed 

CaC 

If  Ilk 

1. 

97-1 

0-7 

1-0 

2. 

Freiberg 

89-2 

7-3 

8-9 

8. 

ii 

73-70 

575 

1308 

4. 

Kapnik 

89-91 

6-05 

2!be<i 

5. 

Nagyag 

86-64 

10-58 

6. 

Voigtsberg 

81-42 

3-10 

10-31 

7. 

Ireland 

74-55 

15-01 

tr. 

8. 

i( 

79-94 

11  04 

2-43 

jburj 

9. 

Oberneisen, 

cryst. 

89-55 

099 

5-18 

Tin 

10. 

u 

91-31 

306 

5-71 

eRo 

11. 

Rheinbreitbach 

90-88 

2-07 

Pyr.,  etc. — B.B.  changes  to  gray,  brown,  and  black,  and  decrepitates  strongly,  but  is  infusible 
JVith  salt  of  phosphorus  and  borax  in  O.F.  gives  an  amethystine-colored  bead,  in  R.F.  becomes 
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colorless.  With  soda  on  platinum  foil  a  bluish-green  manganate.  Dissolves  with  eflerpescend 
in  warm  muriatic  acid.  On  exposure  to  the  air  changes  to  brown,  and  some  bright  rose-re! 
varieties  become  paler. 

Obs. — Occurs  commonly  in  veins  along  with  ores  of  silver,  lead,  and  copper,  and  with  othia 
ores  of  manganese. 

Found  at  iSchemnitz  and  Kapnik  in  Hungary;  Nagyag  in  Transylvania;  near  Elbingerode  i 
the  Harz ;  at  Freiberg  in  Saxony ;  at  Glendree  in  the  County  of  Clare,  Ireland,  where  it  forms : 
layer  2  in.  thick  below  a  bog,  and  has  a  yellowish-gray  color  (anal.  1,  8);  botryoidal  at  Harts 
hill  in  Warwickshire. 

It  has  been  observed  in  a  pulverulent  form,  coating  triplite,  at  Washington,  Conn.,  on  the  lam 
of  Joel  Camp ;  in  New  Jersey,  with  frankhnite  at  Mine  Hill,  Franklin  Furnace.  Abundant  at  thl 
silver  mines  of  Austin,  Nevada ;  at  Placentia  Bay,  Newfoundland,  in  slates,  fawn-colored  aru^ 
brown,  containing  84'6  Mn  C,  with  14"4  silica. 

N'amed  rhodochrosite  from  poSov^  a  rose,  and  xp^o-tj,  color;  and  dialogite,  from  SiaXoyfi^  doubt.  Thl 
latter  name  is  attributed  to  Jasche  by  Germar  (1.  c).  1^11 

Alt. — Quartz  pseudomorphs  occur  near  Klein- Yoigtsberg. 


723.  SMITHSONITE.  Calamine  pt.  Galmei  pt-.  Zincum  acido  aero  mineralisatum  Bergm) 
Sciagr.,  144,  1Y82,  Opusc,  ii.  209,  1780  (from  his  own  anal.).  Zinkspath,  Kohlengalmei,  Gerrri, 
Carbonate  of  Zinc.  Smithsouite  Beud.,  Tr,,  ii.  354, 1832.  Zinkspath,  Kapnit  (or  Capnit),  BreitJi! 
Handb.,  241,  236,  1841.  Herrerite  Del  Rio  is  Smithsonite  F.  A.  Genth,  Proc.  Ac.  Sci.  Philad. 
vii.  232.     Dry-bone  Miners. 

Ehombohedral.  ^A^=:10T°  40',  6>  A  ^=137°  3';  ^=0-8062.  Ob 
Berved  planes  :  0 ;  rliombohedrons,  7^,  4,  — |-,  -2,  -J,  -5  ;  scalenohedror 
V ;  prism  i-2.  -J  A  ^=137°  7\  2  a'2=80°  33',  J  A  i=6S°  14',  5  A  5:^64' 
17',  0  A  ^=156''  2'.  ^  generally  curved  and  rough.  Cleavage  :  ^  per 
feet.  Also  reniform,  botryoidal,  or  stalactitic,  and  in  crystalline  incrus- 
tations ;  also  granular,  and  sometimes  impalpable,  occasionally  earthy  anc 
friable. 

H.=:5.  Gr.=4— 4*45  ;  4-45,  Levy;  4*42,  Haidinger.  Lustre  vitreous, 
inclining  to  pearly.  Streak  white.  Color  white,  often  grayish,  greenish.' 
brownish- white,  sometimes  green  and  brown.  Subtransparent — translucent. 
Fracture  uneven — imperfectly  conchoidal.     Brittle. 


i(i 


Oomp.,  Var. — Zrx  C  =  Carbouic  acid  35*2,  oxyd  of  zinc  64*8  =  100 ;  but  part  of  the  protoxyd 
of  zinc  often  replaced  by  that  of  iron  or  manganese,  and  by  traces  of  lime,  magnesia ;  sometimes' 
by  oxyd  of  cadmium  (anal.  9). 

Varieties. — (1)  Ordinary,    (a)  Crystallized ;  (h)  botryoidal  and  stalactitic,  common  ]  (c)  granular, 
to  compact  massive;  {d)  earthy,  impure,  in  nodular  and  cavernous  masses,  varying  from  grayislf 
white  to  dark  gray,  brown,  brownish-red,  brownish-black,  and  often  with  drusy  surfaces  in  tht'l 
cavities ;  "  dry-bone  "  of  American  miners. 

Var.  depending  on  Composition.  (1)  Containing  less  than  5  p.  c.  of  any  other  carbonate,  anc^, 
without  copper;  anal.  1-10. 

(2)  Ferriferous  (Zinkeisenspath),  containing  over  20  p.  c.  of  carbonate  of  iron;  capnite  Breith., 
having  i?  A  i?=  107°  7',  Breith.;  anal.  11-20. 

(3)  Manganiferous,  containing  over  5  p.  c.  of  carbonate  of  manganese;  G.=:3*95— 4*2 ;  anal 
21-24. 

(4)  Cupriferous,  Herrerite  of  Del  Rio,  apple-green,  with  rhombohedral  cleavage;  anal.  25.  Therec 
are  no  lines  of  strong  demarcation  between  these  varieties  based  on  composition. 

Analyses:  1,  2,  Smithson  (Nicholson's  J.,  vi.  76);  3,  Heidingsfeld  (Ramm.  5th  Suppl.) ;  4, 
Schmidt  (J.  pr.  Ch.,  U.  257);  5,  Elderhorst  (G.  Rep.  Arkansas,  153,  1858);  6,  7,  H.  Risse  (Verb, 
nat.  Ver.  Bonn,  86,  186.5);  8,  v.  KobeU  (J.  pr.  Ch.,  xxviii.  480);  9,  Long  (Jahrb.  Min.  1858,  289), 
10,  Marigny  (Ann.  d.  M.,  V.  xi.  672);  11-15,  Monheim  (Ramm.  3d  Suppl.,  131,  J.  pr.  Ch.,  xlix. 
382);  16-20,  H.  Risse  (1.  c);  21,  Karsten  (Syst.  d.  MetalL,  iv.  425);  22-24,  Monhei-n  (L  ?.)\  2^ 
Genth  (Am.  J.  Sci.,  II.  xx.  119): 

C         2n         Fe       i»b 

Jk  —1.  Somersetshire  35*2       64  8       =100  Smithson.     G.=4-339 

2.  Derbyshire  34-8      66-2       =100  Smithson. 
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3.  Alteuoerg 

4.  Moresnet,  Belgium 

5.  Marion  Co.,  Ark. 


6.  Altenberg,  w.  crysi. 

7.  "        hnh.    " 

8.  Nertschinsk 

9.  "Wiesloch,  ywh. 


I 


10.  Algiers 


ro! 


pel 
m 
m 


-11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


Altenberg,  gn. 


v).  cryst. 
leek-gn. 
ywh.-gn. 
ywh. 


-21.  Nertschinsk 

22.  Herrenberg,  gn. 

23.  "  pale  gn. 

24.  Altenberg,  ywh.-w. 


C 

35-13 

33-78 

[31-45] 

2nC 
98-24 
97-92 
96-00 
89-97 

90-10 

60-35 

55-89 
58-52 
71-08 
40-43 
88-72 
84-92 
78-.S2 
77-31 
67-89 

89-14 
85-78 
74-42 
84-92 


Zn 

64-56 
63-06 
65-97 

FeC 
0-52 
2-26 
203 
0-57 


Fe  :?b 

016,  Si  0-15=100  Heidingsfeld. 

0-34  ,  Si  1-58,  It  1-28=10004  Schmidt. 

ir.  ,  Ca  1-07,  quartz  1-51  =  100  Elderhorst. 


MnC  MgC 

015     0-23 

0-10 


CaC 

0-20, 
ir.= 


32-21 
36-46 
35-41 
23-98 
53-24 
lU-30 
13-46 
15-66 
15-43 
29-8S 


2-24 
3-20 
1-58 


0-14 


4-02 
3-47 
3-24 
2-58 
2-18 
tr. 
0-43 
5-23 
116 
1-30 

10-71      

7-62  4-44 

14-98  3-88 

6-80  2-84 


insol.  0-07=99-41  Risse. 
100-28  Risse. 

,  Ph  0  1  12  =  99-15  Kobell. 

0-32     2-43,  CaC  3-30,  ZnU   194,  Zn  S  047, 

sand  0-45  Long 
1-74     2-30,  tb  C  0-44,  ^3  3-30,  ¥^6  1-50,  sand 
0-;:!0  =  <i9-68  Marigny. 
1-90,  calamine  2-49  =  101-1 1  M.  G.=4-15. 
2-27,  calamine  0-41  =  98  50  M.    G.=4-04. 
3-67,  calamine 048=  101-32  Monheim. 
2-54=100-18  Monheim. 
5-09  =  10u-y4  Monheim. 
1-02,  insol.  0  18=100-3-2  Risse. 
1-03,  insol.  ^r.  =  100-21  Risso. 
1-20,  insol.  ^r.  =  100-41  Risse. 
1-66,  insol.  1-07  =  100-67  Risse. 
1-17,  insol.  fr.= 100-24  Risse. 


0-10 
0-37 

tr. 
4-04 

ir. 


=99-85  Karsten. 

0-98,  Si  0-09,  H^r.  =  l  01-15  M.  G.=4-03 
1-68,  Si  0-20,  II  0-56  =  98-92  M.  a.  =  3-98 
1-58,  calamine  1 -85=99-57  M.    G.=4-20 


-25.  Albarradon,  Hex.        93-74 


1-50     0-29     1-48,  CuO  3  42=100-43  Genth 


3ut  a  part  of  the  24  analyses  of  Altenberg  smithsonite  by  H.  Risse  are  given  above.  Ho 
ites  the  formula  n2n  C+m(Fo,  Mn,  Mg,  Ca)  C.  The  ratio  of  the  1st  to  the  2d  member  in  anal 
(above)  is  7  :  1 ;  in  17,  5  :  1 ;  in  19,  3  :  1 ;  in  '20,  2  :  1. 


'"lb 
me 


'^^  Pyr.,  etc. — In  the  closed  tube  loses  carbonic  acid,  and,  if  pure,  is  yellow  -while  hot  and  color- 

em  3  on  cooling.     B.B.  infusible ;  moistened  with  cobalt  solution  and  heated  in  O.F.  gives  a  green 

or  on  cooling.     "With  soda  on  charcoal  gives  zinc  \apors,  and  coats  the  coal  yellow  while  hot, 

joming  white  on  cooling;  this  coating,  moistened  -with  cobalt  solution,  gives  a  green  color 

3r  heating  in  O.F.     Cadniiferous  varieties,  when  treated  with  soda,  give  at  first  a  deep  yellow 

rown  coating  before  the  zinc  coating  appears.     With  the  fluxes  some  varieties  react  for  iron, 

)per,  and  manganese.     Soluble  in  muriatic  acid  with  efiervescence. 

,jj  Dbs.— Smithsonite  is  found  both  in  veins  and  beds,  especially  in  company  with  galenite  and 

nde ;  also  with  copper  and  iron  ores.     It  usually  occurs  in  calcareous  rocks,  and  is  generally 

ociated  with  calamine,  and  sometimes  with  Umoniie.     It  is  often  produced  by  the  action  of 

phate  of  zinc  upon  carbonate  of  lime  or  magnesia. 

Found  at  Nertschinsk  in  Siberia,  one  variety  of  a  dark  brown  color,  containing  cadmium, 

)ther  of  a  beautiful  bright  green ;  at  Dognatzka  in  Hungary ;  Bleiberg  and  Raibel  in  Carinthia ; 

esloch  in  Baden,  in  Triassic  limestone;  Moresnet  in  Belgium ;  Altenberg,  near  Aix  la  Chapelle 

achen),  in  concentric  botryoidal  groups.     In  the  province  of  Santander,  Spain,  between  the 

„jl  y  of  Biscay  and  the  continuation  of  the  Pyrenees  range,  at  Puente  Viesgo,  the  mountains 

'    ng  only  four  leagues  from  the  coast ;  the  smithsonite  here  occurs  in  mountain  hmestone  ;  in 

ler  places  it  is  found  in  dolomite,  probably  muschelkalk ;  it  is  in  vertical  lodes,  found  fre- 

ently  in  scalenohedrons  as  a  pseudomorph  after  calcite.     At  Cigucnza,  5  inilea  E.  of  Santan- 

the  lode  varies  in  width  from  1  to  2  meters  to  1  inch;  the  mineral  is  drusy,  cavernous; 


^  ;nde  is  abundant,  and  changes  into  pure  white  smithsonite ;  the  latter  also  occurs  like  clialce- 
ay,  in  reniform  and  botryoidal  masses ;  it  sometimes  contains  galena  and  cerussite.     In  Eng- 


at  Roughten  Gill,  Alston  Moor,  near  Matlock,  in  the  Mendip  Hills,  and  elsewhere;   in 
Dtland,  at  Leadhills  ;  in  Ireland,  at  Donegal. 

In  the  U.  States,  in  Conn.^  at  Brookfield  in  very  small  quantities.  In  X.  Jersey,  at  Mine  Hill, 
ar  the  Frankhu  furnace,  only  pulverulent  from  decomposition  of  zincite.  In  Fenn.,  at  Lancas- 
•  abundant,  and  often  in  fine  druses  of  crystals,  also  sometimes  pseudomorphous  after  dclo- 
te ;  at  the  Perkiomen  lead  mine ;  at  the  Ueberroth  mine,  near  Bethlehem,  in  scalenohedrons, 
0  an  earthy  variety  abundant  as  an  ore.  In  Wisconsin,  at  Mineral  Point,  Shullsburg,  etc. 
istituting  pseudomorphs  after  blende  and  calcite.     In  Minnesota^  at  E^viug's  diggings,  N.W.  of 
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Dubuque,  et2.     In  Missowri  and  ArJcansas,  along  witti  the  lead  ores  in  Lower  Silurian  1  mt  „ 

Btone.  js,     >w  •    i 

Alt. — Smithsonite  changes  through  the  action  of  alkaline  silicates  to  calamine  (Zn'  Si+i  H);" 
or  becomes  incrusted  with  silica  and  forms  quartz  pseudomorphs.  It  is  also  sometimes  replat^© 
by  limonite  or  gothite.     The  concretionary  variety  from  Spain  has  a  nucleus  of  calamine. 

724.  ARAGONITE.  Spath  calcaire  crist.  en  prismes  hexagones  dont  les  deux  bouts  sont  stri»?fi| 
du  centre  a  lacirconference,  id.  dont  les  deux  bouts  sontlisses  (fr.  Spain),  Bavila,  Cat.  Cab.,  ii.  5(ld 
52,  1767.  Arragonischer  Apatit  Wern.,  Bergm.  J,,  i.  95,  1788 ;  Klapr.,  ib.,  i.  299,  CreU's  Anh^ 
i.  387,  1788  (making  it  carbonate  of  lime).  Arragonischer  Elalkspath  Wern.,  Bergm.  J.,  ii,  14J 
1790  (after  Klapr.  anal).  Arragon  Spar  (var.  of  Calc  Spar)  Kirwan,  Min.,  i.  87,  1794.  Arra? 
gonit  Wern.,  Estner's  Min.,  ii,  1039,  1796.  Excentrischer  Kalkstein  Karsten,  TabeU.,  34,  *IU 
1800.  Arragonite  (first  made  distinct  from  Calc  Spar  through  cryst.)  Hauy,  Tr.,  ii.  1801,  and 
Broch,  Min.,  i.  576,  1800.  Iglit  (fr.  Iglo,  Transylvania)  Esmark,  Bergm.  J.,  iii.  99,  1798;  Igloifc 
Nadelstein  Lenz.  Erbseustein  pt.,  Easerkalk  pt.,  Schallenkalk  pt.,  Sprudelstein,  Germ,  Chimi' 
borazite  E.  D.  Clarke,  Ann.  Phil.,  II.  ii.  57,  147,  1821.  Tarnovizit  Breith.,  Handb.,  252,  1841 
Tarnovicit  Haid.,  Handb.,  1845.  Mossottite  Luca,  Oimento,  vii.  453,  1858.  Oserskit  Breiih.i 
B.  H.  Ztg.,  xvii.  54,  1858. 

Stalactites  Flos  Ferri,  Marmoreus  ramulosus,  Linn.,  Syst.,  183, 1768.  Stalagmites  coraUoidet^ 
Wall,  ii.  388,  1778.  Coralloidal  Aragonite.  Chaux  carbonate  coralloides  K,  Tr.,  ii  1801 
EisenblUthe  pt.  Wern. 

Orthorhombic.     I A  7=116°  10',  0  A  1-^=130°  50';  a:h:  c=l'1671 
1  :  1*6055.     Observed  planes  :   0;  vertical,  7,  i-l,  i-l;  domes,  ^4,  l-l,  f-?: 
24,  34,  5-^,  6-t,  94 ;  l-^ ;  octahedral,  1,  6,  9,  1-2,  2-2,  6-|. 

2-^a2-^,  top,  =  69°  30' 
1-^Al-^,  top,=108  26 
7Aa=121  65 


0  A  1-^=130°  50' 

0  A  2-2=118°  25' 

6^  A  1=126  15 

0  A  i-^=160  11 

6^  A  1-2=137  15 

0  A  1-^=144  13 

583 


ii 


684 


ir 


a 


586 


Crystals  usually  having  0  striated  parallel  to  the  shorter  diagonal.  Cleav> 
age:  7  imperfect;  -^-^  distinct ;  l-i.  imperfect.  Twins:  composition-face  7/ 
(1)  Consisting  of  two  individuals  /  {a)  the  two  parts  with  the  planes  i^^ 
largely  and  normally  developed,  f.  584  and  584a,  the  latter  a  section ;  pris 
matic  angles  116°  10'  (=7 A  7)  and  121"  55'  {=lAi-i)  with  the  reentering 
angle,  and  also  the  opposite  salient,  116°  10' ;  (h)  i-l  undeveloped  on  on( 
side,  and  the  form  consequently  a  six-sided  prism,  f.  585,  and  a  section  ii 
f.  588a,  and  having  three  angles  of  116°  10'  (namely,  7  A  7,  7'  A  7',  anc^ 
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'4  A  ^-^0,  twoof  121°  55'  (/A  i-t),  and  one  of  127=-  40'  (/A  /') ;  the  simple 
brm  of  f.  585  is  shown  in  f.  583  ;  (c)  similar  to  f.  58-1,  but  penetration 
iwins,  the  two  parts  penetrating  and  crossing  one  another  at  middle,  as  in 
'.  586,  a  transverse  section  of  which  is  shown  in  f.  587  (it  may  also  be 
•egarded  as  consisting  of  4  individuals,  arranged  as  represented  by  the  4 
mcleal  rhombs  at  the  centre  off.  587,  but  two  by  intei-section  may  produce 
he  same  result).     (2)  Consisting  of  more  than  two  individuals  /  {a)  com- 


bined about  the  acute  angle,  as  the  form  consisting  of  three  individuals,  in 
f.  588b,  a  view  of  base,  or  section,  the  dotted  lines  showing  the  relations 
of  the  constituent  parts ;  by  extension  of  the  combined  crystals  the  form 
may  be  a  hexagonal  prism,  either  of  simple  juxtaposition  or  of  penetra- 
tion ;  also  consisting  of  more  than  three  individuals,  588c  ;  (J))  combined 
about  the  obtuse  angle,  as  in  f.  588d,  which,  by  the  extension  of  the 
parts,  may  become  a  hexagonal  prism  with  or  without  reentering  angles  ; 
also  in  f.  588e,  in  which  the  three  individuals  extend  across  the  mid- 
dle, making  a  penetration  twin,  as  illustrated  by  the  numbering  of  the 
parts.  The  penetration  or  crossing  twins  often  have  the  different  parts 
very  unequally  developed  (one  or  two  of  the  three  individuals  extending 
across  and  not  the  other)  and  also  of  very  unequal  dimensions.  Figures 
588b  to  E  are  views  of  base  of  prism,  showing  the  usual  striae  parallel  to 
the  shorter  diagonal ;  angle  m=rr=116°  10',  n=127°  40',  5=168°  30'.  (3) 
Twinning  often  many  times  repeated  in  the  same  crystal,  producing  suc- 
cessive reversed  layer's,  the  alternate  of  which  may  be  exceedingly  thin,  a 
structure  illustrated  in  f.  588f  ;  often  so  delicate  as  to  produce  by  the  suc- 
cession a  line  striation  of  the  faces  of  a  prism  or  of  a  cleavage  plane. 

Also  globular,  reniform,  and  coralloidal  shapes  ;  sometimes  columnar 
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fracture.     Color  white  ;  also  gray,  yellow,  green,  and  violet ;  streak  uncol- 
ored.     Transparent — translucent.     Fracture  subconclioidal.     Brittle. 

Var. — 1.  Ordinary,    {a)  Crystallized  in  simple  or  compound  crystals,  the  latter  much  the  most 
common ;  often  in  radiating  groups  of  acicular  crystals.     (&)  Columnar ;  a  fine  fibrous  variety  | 
with  silky  lustre  is  called  Satin  spar,     (c)  Massive. 

2.  Scaly  massive;  snow-white  (SchaumJcalk) :  Gr.=2-984;  from  ^"Wiederstadt,  a  pseudomorph - 
after  gypsum. 

3.  Stalactitic  or  stalagmitic  (either  compact  or  fibrous  in  structure) ;  as  with  caldte ;  Sprudel- 
stein  is  stalactitic  from  Carlsbad. 

4.  Coralloidal;  in  groupings  of  delicate  interlacing  and  coalescing  stems,  of  a  snow-white  color, 
and  looking  a  little  hke  coral. 

5.  Tarnovicite ;  a  kind  containing  carbonate  of  lead,  from  Tarnowitz  in  Silesia;  it  has  /A  /= 
116°  13',  and  Oa  l.i=144°  15',  Websky. 

Mossoitite  is  a  light  green,  columnar,  radiated  variety,  from  the  Lias  of  Gerfalco,  in  Tuscany, 
containing  nearly  7  p.  c.  of  carbonate  of  strontian  and  a  trace  of  copper;  G.  =  2'884.  Oserskite  is 
only  columnar  aragonite  from  Nertschinsk,  Silesia  ;  Gr.  =  2-854— 2  855, 

Slender  crystals  from  Gross-Kammsdorf,  near  Saalfeld,  owe  their  tapering  form  to  the  planes 
9-t,  6,  and  9  (Schmid,  Pogg.,  cxxvi.  147).     Figs.  583,  585,  588  are  from  Naumann. 

Comp. — CaC,  like  calcite,  =  Carbonic  acid  44,  lime  56  =  100.  Analyses:  1-4,  Stroraeyer  (De 
Arag. ;  also  Schw.  J.,  xiii.  362,  490,  Gilb.  Ann.,  xliii.  xlv.  xlviL  xlix.  li.  liv.  Lxiii.) ;  5,  6,  I^endtwich 
(YersammL  ung.  Naturf.  Neusohl,  1 846) ;  7,  Bottger  (Pogg.,  xlvii.  497) ;  8,  Stieren  (Arch.  Pharm., 
II.  bcii.  31);  9,  Winkler  (B.  H.  Ztg.,  xxiv.  319): 


CaC 


1.  Brisgau 

970963 

2.  Nertschinsk 

97-9834 

3.  Eschwege 

96-1841 

4.  Aussig 

98-00 

6.  Herreugrund 

98-62 

6.  Retzbanya 

99-31 

7.  Tarnowitzite 

95-940 

8.  Papenberg 

97-39 

9,  Alston-Moor 

97-35 

Sr  C  PbG 

2-4609 

1-0933 

2-2;i90 

1-0145       

0-99 

0-06 


n 


3^'e^H^ 


3-859 


2-22 


0-4102 =99-9674  Stromeyer. 

0-2578      =99-3345  Stromeyer. 

0-3077       0-2207  =  98-9515  Stromeyer. 
0-2139       0-1449=99-3733  Stromeyer. 
0-17     ¥^0  0-11  =99-89  Nendtwich. 
0-33  CuC  0-19=99-89  Nendtwich. 

0-157 =99-956  Bottger. 

=H  0-39=100  Stieren. 


-,  Mg  C  2-49,  Ca  F  <r.= 99-84  W. 


Delesse  finds  in  the  aragonite  of  Herrengrund,  near  Neusohl,  Hungary,  no  strontia,  and  0*13 
p.  c.  of  water.  A  Thurnberg  variety  afforded  E.  Riegel  (Jahrb.  pr.  Pliarm.,  xxiii.  348),  2-2  p.  c. 
of  carbonate  of  strontian.  A  fibrous  variety  from  Dufton  in  Cumberland  afforded  4*25  p.  c.  of 
MnC. 

Kersten  detected  2-19  p.  c.  of  carbonate  of  lead  in  one  specimen.  The  Sprudelsiein  of  Carlsbad 
contains  0  69  p.  c,  of  fluorid  of  calcium  and  0*27  of  arsenic.  Jenzsch  reports  most  aragonites  as 
containing  fluorine,  and  finds  in  one  of  unknown  locality  CaF  3*27,  Ca^l^  1-24  p.  c. ;  Gr.  =  2-830. 

Luea  gives  for  the  MossoUiie  (1.  c.)  C  41-43,  Ca  50-08,  Sr  4  69,  Cu  0-95,  IPe  0-82,  F  tr.,  H  1-36= 
99-33.     Plattner  found  only  carbonate  of  lime  in  the  oserskite. 

Aragonite  and  calcite  were  the  first  case  of  dimorphism  observed.  Kirwan  suggested  in  1794 
that  the  prismatic  form  was  due  to  the  presence  of  strontia,  which  Stromeyer  disproved  in  1813. 

Pyr.,  etc. — B.B.  whitens  and  falls  to  pieces,  and  sometimes,  when  containing  strontia,  imparts 
a  more  intensely  red  color  to  the  flame  than  lime ;  otherwise  reacts  like  calcite. 

Obs. — The  most  common  repositories  of  aragonite  are  beds  of  gypsum,  beds  of  iron  ore  (where 
it  occurs  in  coralloidal  forms,  and  is  denominated  y?05-/er/-2,  '■'■flower  of  iron'''')  ^  basalt,  and  trap  rock; 
occasionally  it  occurs  in  lavas.  It  is  often  associated  with  copper  and  iron  pyrites,  galenite,  and 
malachite.  It  is  forming  at  an  old  mine  in  Monte  Vasa,  Italy,  at  a  temperature  below  the  boiling 
point  of  water.  It  constitutes  the  pearly  layer  of  shells.  Minute  pointed  crystals  occur  in  drusy 
cavities  in  the  sinter  of  the  thermal  springs  of  Baden. 

First  discovered  in  Aragou,  ^?pain  (whence  its  name,  the  word  in  Spain  having  but  one  r),  at 
Molina  and  Valencia,  near  Migranilla,  in  six-sided  prisms,  with  gypsum,  imbedded  in  a  ferruginous 
clay.  Since  found  at  Bilin  in  Bohemia,  in  a  vein  traversing  basalt  in  fine  prisms ;  at  Breisgau  in 
Baden;  at  Baumgarten  and  Tarnowitz  in  Silesia;  at  Leogang  in  Salzburg,  Austria;  in  Waltsch, 
Bohemia,  and  many  other  places.  The  flos-ferri  variety  is  found  in  great  perfection  in  the  Sty- 
rian  mines,  coating  cavities  and  even  caves  of  considerable  extent,  and  associated  with  spathic 
iron.  At  Dufton,  a  silky,  fibrous  variety,  called  satin  spar.^  occurs  traversing  shale  in  thin  veins, 
generally  associated  with  pyrite.  In  Buckinghamshire,  Devonshire,  etc.,  it  occurs  in  stalactitic 
forms  in  caverns,  and  of  snowy  whiteness  at  Leadhills  in  Lanarkshire. 
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Aragonite  in  fibrous  crus.s  and  other  forms  occurs  in  serpentine  at  ITobokeL,  N.  J.  (it  haa 
joen  called  maguesite).  Coralloidal  aragonite  occurs  sparingly  at  Lockport,  N.  Y  ,  coaling  gypsuai 
u  geodes ;  at  Edenville,  N.  Y.,  lining  cavities  of  arseuopyrite  and  cube  ore ;  at  the  Parish  ore 
Ded,  Rossie,  N.  Y. ;  at  Haddam,  Conn.,  in  thin  seams  between  layers  of  gneiss ;  at  New  Garden, 
in  Chester  Co.,  Penn. ;  at  Wood's  Mine,  Lancaster  Co.,  Pcnu. ;  at  Warsaw,  III,  lining  geodes ;  oa 
the  north  boundary  of  the  Creek  nation,  16  m.  from  the  crossing  of  the  Arkansas,  in  hexagonaj 
xystals  nearly  ^  in.  through. 

Alt. — Aragonite  may  undergo  similar  changes  with  calcite.  It  also  passes  to  calcitc,  through 
paramorphisra.  Pseudomorphs  of  copper  after  aragonite  are  reported  from  BoUvia,  and  also 
from  Corocoro,  Peru. 


725.  MANGANOCALCITE. 


Manganocalcit  Breiih.,  Pogg.,  Ixix.  429,  1846. 
Braunspath  Wern. 


Fasriger 


In  rhombic  prisms  like  aragonite,  and  closely  related  to  that  species. 
Cleavage  lateral,  also  brachy diagonal.     Kadiated  fibrous  or  columnar. 

II.=4— 5.  G.=3'037.  Lustre  vitreous.  Flesh-red  to  dull  reddish- 
white.     Streak  colorless.     Translucent. 

Comp.— -2  Mn  C+(Ca,  Mg)  C,  with  a  little  of  the  manganese  replaced  by  iron;  or  of  the  general 
formula  II  C.  Analyses:  1,  Rammelsberg (Pogg.,  Ixviii.  oil);  2,  Missoudakis  (Jahrb.  Min.  1846, 
614): 

1.  Mn  C  67-48         Fe  C  3-22         Mg  C  9-97         Ca  C  18-81  =  99-48  Ramm. 

2.  77-98  3-31  18-71  =  100  Missoudakis, 

Pyr.,  etc. — Same  as  for  rhodochrosite. 

Obs. — From  Schemnitz  in  Hungary,  with  quartz,  blende,  galenite,  etc. 

Thomaite  Mayer  (Jahrb.  Min.  1845,  200).  A  carbonate  of  iron,  occurring  in  pyramidal  crys- 
tallizations which  are  said  to  be  orthorhombic ;  also  massive.  Gr.=:3*10.  Lustre  pearly.  An 
analysis  by  Meyer  afforded  C  33-39,  Fe  53-72,  Mn  0*65,  Mg  0-43,  Oa  1*52,  ^1  4-25,  gi  604  =  100. 
From  Bleis-Bach,  in  Siebengebirge.     Named  after  Prof  Thoma  of  Wiesbaden. 

Junckerite  of  Dufrenoy  was  described  as  having  the  same  characters,  but  proved  to  be  only 
common  spathic  iron ;  and  the  same  fate  may  befall  thomaite. 

726.  WITHERITE.  Terra  ponderosa  aerata  Withering,  Tri.  Bergm.  Sciagr.,  29,  1783,  PhiL 
Trans.,  293,  1784.  Witherit  Wern.,  Bergm.  J.,  1790,  il  225.  Aerated  Barytes  Watt,  Mem. 
Manchester  Soc,  iii.  599,  1790.  Barolite  Kirwan,  Mm.,  i.  134,  1794.  Kohlensaurer  Baryt 
Germ.    Baryte  carbonatee  Fr. 

Orthorhombic.     I A  7=118°  30',  0  A  1-^=128°  45' ;   a  :  h  :  c=l-246  : 

589  590  694 

696 


1  :  1-6808.     Observed  planes,  7, 


h  h  1. 


I,  2.     6>  A  1  =  124°  35f,  7a1  = 


145°  24^',  7a2=1G0°  58^,  7a}=155°  18f,  7Ai=125°  57f,  7a1  = 
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109°  55y,  1  A  1,  mac.,=130°  13^  bracli.,  89°  67%  bas.,  110°  49^  Twins : 
all  the  annexed  figures,  composition  parallel  to  /;  reentering  angles  some- 
times observed.  Cleavage:  /distinct;  also  in  globular,  tuberose,  and 
botryoidal  forms;  structure  either  columnar  or  granular;  also  amor- 
phous. 

H.=3— 3*75.  G.=4:'29— 4*35.  Lustre  vitreous,  inclining  to  resinous, 
on  surfaces  of  fracture.  Color  white,  often  yellowish,  or  grayish.  Streak 
white.     Subtransparent — translucent.     Fracture  uneven.     Brittle. 

Comp. — ;fia  C= Carbonic  acid  22*3,  baryta  11-1  =  \00.  Analyses  of  the  Anglezarke  mineral: 
Klaproth  (Beitr.,  1.  260,  ii.  84)  obtained  C  22,  Ba  78;  Withering  (1.  c),  C  21-4,  Ba  78-6. 

Thomson's  Sulphato-carbonate  of  Baryta  (Rec.  Gen.  ScL,  i.  375,  1835,  and  Min.,  i.  106)  is  wither-  ■ 
ite  incrusted  by  barite,  as  shown  by  Heddle  (Phil.  Mag.,  IV.  xiii.  537),  who  analyzed  specimens/  i 
from  Hexham  in  Northumberland,  and  Dufton  Fells  in  Westmoreland. 

Pyr.,  etc.— B.B.  fuses  at  2  to  a  bead,  coloring  the  flame  yellowish  green ;  after  fusion  reacts 
alkaline.  B.B.  on  charcoal  with  soda  fuses  easily,  and  is  absorbed  by  the  coal.  Soluble  in  dilute 
muriatic  acid ;  this  solution,  even  when  very  much  diluted,  gives  with  sulphuric  acid  a  white 
precipitate  which  is  insoluble  in  acids. 

Obs. — Occurs  at  Alston-Moor  in  Cumberland,  associated  with  galenite,  in  veins  traversing  the 
coal  formation;  at  Fallowfield  near  Hexham  in  Northumberland,  in  splendid  crystals,  sometimes 
transparent,  and  occasionally  6  in.  long ;  at  Anglezarke  in  Lancashire,  a  fibrous  variety ;  at  Arken- 
dale  in  Yorksliire ;  near  St.  Asaph  in  Flmtshire ;  Tarnowitz  in  Silesia ;  Szlana,  Hungary ;  Leo- 
gang  in  Salzburg;  Peggau  in  Styria;  Zmeoff  in  the  Altai;  some  places  in  Sicily;  the  mine  of 
Arqueros,  near  Coquimbo,  Chili ;  L.  Etang  Island ;  near  Lexington,  Ky.,  with  barite. 

Witherite  is  extensively  mined  at  FaUowfield,  and  is  used  in  chemical  works  in  the  manufac- 
ture of  plate-glass,  and  in  France  in  making^beet-sugar. 

Alt. — Witherite  is  altered  to  barite  (Sa  S)  through  the  action  of  sulphate  of  lime  in  solution 
at  the  ordinary  temperature,  or  by  the  action  of  other  sulphates  in  solution,  or  of  water  contain- 
ing sulphuric  acid. 

727.  BROMLITE.  Barytocalcite  J.  F.  W.  Johnston,  Phil.  Mag.,  III.  vl  1,  1835,  x.  373,  1837. 
Bicalcareo-carbonate  of  Barytes  (from  a  wrong  anal.)  Thomson,  Rec.  Gen.  Sci.,  i.  373,  1835. 
Bromlite  Thorns.,  Phil.  Mag.,  xi.  45,  48,  1837.     Alstonite  Breith.,  Handb.,  ii.  255,  1841. 

Orthorhombic.  /A  7=118°  50',  Descl.,  0  A  1-^=128°  39';  a  :  h  :  c= 
1*2504:  :  1  :  1*6920.  Observed  planes:  0  ;  prism,  /;  octahedrons,  1,  2; 
domes,  l-i,  %i.  0  A  14=113°  32^',  l-l  A  \-\  bas.,=72°  55',  24  A  24,  bas., 
=111°  50',  1  A  1,  mac.,=130°  27',  1  A  1,  brach.,=89°  40'.  Twins  :  double 
six-sided  pyramids,  with  angles  122°  30',  and  112° ;  reentering  angle  178° 
51'.     Cleavage:  /and  (>  rather  indistinct. 

H.=4— 1*5.  G.=3-718,  Thomson;  3-706,  Johnston.  Lustre  vitreous. 
Colorless,  snow-white,  grayish,  pale  cream -color,  pink.  Translucent.  Frac- 
ture granular  and  uneven. 

Oomp.— :6a  0 -f  Oa  C,  like  barytocalcite = Garb,  baryta  66-3,  carb.  lime  33-7=100. 
Analyses:  1,  Johnston  (1.  c);  2,  Thomson  (Phil.  Mag.,  xi.  45);  3,  Delesse  (Ann.  Ch.  Phys., 
III.  xiil  425);  4,  v.  Hauer  (Ber.  Ak.  Wien,  iv.  832,  1853) : 

BaC         CaC        SrC       MnC 

1.  Bromley        62-16        30-29         6-64        =99-9  Johnston. 

2.  Fallowfield    60'63         30-19       9-18  =  100  Thomson. 

3.  "  65-31        32-90        1-10 .  Si  0-20,  Mn  0-16=99*67  Delesse. 

4.  "  65-71         34-29       j  Si  ir.  =  100  Hauer. 

Pyr.,  etc. — Same  as  in  barytocalcite. 

Obs.— Found  at  the  lead  mine  of  Fallowfield,  near  Hexham  in  Northumberland,  with  witherite  • 
And  at  Bromley  Hill  near  Alston  in  Cumberland,  in  veins  with  galenite,  whence  the  name  Bromf\ 
lite,  given  by  Thomson.     Most  English  mineralogical  authors  liave  set  aside  Thomson's  Dame^j 
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though  the  earliest  and  of  British  origin,  for  Breithaupt's. 
reason  for  this. 


There  appears  to  bo  no  sufficient 


728.  STRONTIANITE.  Strontianit  Sulzer,  Lichtenberg's  Mag.,  vii.  3,  08,  Bergm.  J.,  1791,  L 
5,  433.  Strontian  Wern.  Strontianit,  Kohlensaure  Strontianorde,  Klapr.,  Crell's  Ann.,  1793f 
iu  189;  179.1,  i.  99;  Beitr.,  i.  268.  Mineral  from  Strontian,  Strontian  Spar  (not  Strontito3=: 
Strontia),  Hope,  Edinb.  Trans.,  iv.  3,  1798  (Art.  read  Nov.,  1793).  Carbonate  of  Strontian. 
Strontiane  carbonatee  Fr. 

Eramonite,  Calcareo-carbonate  of  Strontian,  Thomson,  Rec.  G«n.  Sou,  iiL  415,  1836.     Bary. 
strontianite,  Stromnite,  5^.  Traill,  Ed.  Phil  J.,  i.  380,  1819. 

Ortliorhombic.   /A  7=117°  19',  0  A  1-1=130°  5';  a:h:  c=l-1883  :  1  : 
1'6421.     Observed  planes  :  octahedrons,  -J. 
l-l,  J-^,  2-^,  44,  64,  8-i,  12-z. 


4 


3 


3,  4,  8  ;  domes,  -J-i, 


0  A  ^4=149°  ir 

0  A  i=145  11 
6^  A  1  =  125  43 


0  A  14=144°  6' 
14  a  14,  has., =71  48 
24  A  24,  bas.,=110  44 


1  A  1,  mac.,  =  130°  V 
1  A  1,  brach.,=92  11 
1  A  1,  bas.,=108  35 
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Cleavage :  /  nearly  perfect,  ^4  in  traces.  Crystals  often  acicular  and 
in  divergent  groups.  Twins  :  like  those  of  aragonite.  0  usually  striated 
parallel  to  the  shorter  diagonal.  Also  in  colum- 
nar globular  forms ;  fibrous  and  granular. 

H.=3-5-4.  G.=3-605-3-713.  Lustre  vit- 
reous ;  inclining  to  resinous  on  uneven  faces  of 
fracture.  Color  pale  asparagus-green,  apple- 
green  ;  also  white,  gray,  yellow,  and  yellowish- 
brown.  Streak  white.  Transparent — translu- 
cent.    Fracture  uneven.     Brittle. 

Comp. — Carbonate  of  Strontia,  Sr  C=Carbouic  acid  29*8,  strontia  702  ;  bat  a  small  part  of  the 
strontia  often  replaced  by  Hme. 

Analyses:  1,  Klaproth  (Beitr.,  i.  270,  ii.  84);  2,  Stromoyer  (Unters.,  i.  193);  3,  Thomson  (Min., 
I  108);  4,  Stromeyer  (1.  c);  5,  Jordan  (Schw.  J.,  Ivii.  344);  6,  Redicker  (Pogg.,  1.  191);  7, 
Schnabel  (Ramm.  5th  Suppl.) ;  8,  Von  der  Mark  (Yerh.  nat.  Ver.  Bonn,  vi.,  Jahrg.,  272): 


0 

Sr 

1. 

Strontian. 

30-0 

69-5 

2. 

(( 

30-31 

65-60 

3. 

u 

30-66 

65-53 

4. 

Braunsdorf,  Sax. 

29-94 

67-52 

5. 

Clausthal,  white 

30-59 

65-14 

6. 

Hamm,  Westph. 

30-80 

65-30 

7. 

H                        11 

30-86 

64-32 

8. 

u                u 

30-84 

63-57 

Pe 


Un      fi 


3-47 
3-52 
1-28 
3-64 
3-82 
4-42 
4-80 


0-07 

0-01 

0-09 


0-5  =  100  Klapr. 
0-07  =  99-52  Strom. 

=  99-72  Thomson. 

0-07  =  98-90  Strom. 
0-2 5  =  99 -6 2  Jordan. 
0-08=100  Redicker. 

=99G0  Schnabel. 

=99-21  Mark. 


Thomson  obtained  in  his  emmonite  (1.  c.)  Sr  C  82-69,  CaC  12-50,  Fe  1-00,  zeoUte  3-79=99-98. 
Traill's  stromnite  afforded  him  Sr  C  6S-6,  BaS  (barite)  27-5,  Ca  0  2-6,  oxyd  of  iron  O'l ;  color 
grayish-white;  G.  =  3-703.  It  is  pronounced  a  mixture  by  Greg  and  Lettsom.  It  is  from  near 
Stromness,  on  Pomona,  one  of  the  Orkneys. 

Pyr.,  etc.— B.B.  swells  up,  throws  out  minute  sprouts,  fuses  only  on  the  thin  edges,  and  colors 
the  flame  strontia-red  ;  the  assay  reacts  alkaline  after  ignition.  Moistened  with  muriatic  acid  and 
treated  either  B.B.  or  in  the  naked  lamp  gives  an  intense  red  color.  With  soda  on  charcoal  the 
pure  mineral  fuses  to  a  clear  glass,  and  is  entirely  absorbed  by  the  coal ;  if  lime  or  iron  be  present 
they  are  separated  and  remain  on  the  surface  of  the  coal.  Soluble  in  muriatic  acid;  the  dilute 
lolution  when  treated  with  sulphuric  acid  gives  a  white  precipitate. 

Obs. — Occurs  at  Strontian  in  Argyleshire,  in  veins  traversing  gneiss,  along  with  galenito  and 
(ftarite,  in  acicular  diverging  and  fibrous  groups,  rarely  in  perfect  crystals;  in  Yorkshire.  England- 
Giant's  Causeway,  Ireland;  Clausthal  in  the  Harz;  Braunsdorf,  Saxony;  Leogaug  in  Saltzburg 
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Jn  thb  U.  States  it  oca.rs  at  Schoharie,  K  T.,  in  granular  and  columnar  masses,  and  also  ik 
crystals,  Ibrming  nests  or  geodes,  often  large,  in  the  hydraulic  limestone,  associated  with  barite 
pyrite,  and  calcite.  At  Muscalongo  Lake  a  massive  and  fibrous  variety,  of  a  white  or  greenish- 
white  color,  is  sometimes  the  matrix  of  fluorite.  Chaumont  Bay  and  Theresa,  in  Jefferson  Co., 
N.  Y.,  are  other  locaUties. 

Alt.— Strontianite  is  altered  to  celestite  in  the  same  way  as  witherite  tobarito. 

729.  CERUSSITE.  '^ifjiQiop  Theophr.,  etc.,  CerussaP/w.,  etc.,  Agric.^  but  only  the  artificial 
Cerussa  nativa  ex  agro  Vicentino  Gesner,  Foss.,  85,  1565.  Blyspath  (  =  Bleispath  Germ.\ 
Minera  Plurabi  spathacea.  Wail,  Min.,  295,  1747.  Plomb  spathique  Fr.  Trl.  Wall.  Min.,  i.  536, 
1753.  Bly-Spat,  Spatum  Plumbi  (the  hard);  Bly-Ochra,  Cerussa  nativa  (the  pulverulent), 
Cronst,  Min.,  1758.  Plumbum  acido  aereo  mineralisatum  Bergm.,  Opusc,  ii.  426,  1780.  Weiss- 
bleierz  Wern. ;  Plombe  blanche  Fr. ;  White  Lead  Ore.  Kohlensaures  Blei  Germ. ;  Carbonate 
of  Lead;  Plomb  carbonate  Fr.  Ceruse  Beud.,  Tr.,  ii.  363,  1832.  Cerussit  Haid.,  Handb.,  503, 
1845.     Igiesiasite  (Ziuc-Bleispath  Kersten)  JUiiot,  Min.,  618,  1841. 

Orthorhombic.  I A  1=117°  IS',  0  A  1-^=130°  9^' ;  a  :  h  :  c=rl-1852  : 
1  :  1-6388.  Observed  planes  :  0;  vertical,  /,  i-i,  i-i,  ^'-5,  1-J;  domes,  -|^-I, 
J-l,  1-2,  2-1 ;  ^-l,  ^-i,  14,  24,  34,  i4 ;  octahedral,  i,i,l;  2-2,  2-5,  1-2,  1-5. 
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4 

V 

/ 
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^ 

600 
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6^  A  1  =  125°  46' 
6>Ai-^=149  21 
0  A  1-^=144  8 
0  A  2-^=124  40 
/A^-^=121  24 
i4  A  24=145  20 
i4  A  H=:109  53 


24  A  24,  bas.,=110°  40' 
1-^  A  1-^,  bas.,=:71  44 
^4  A  ^4,  bas.,=39  45 
^-S  A  i-^,  ov.  ^'-^,=122  43 
1  A  1,  mac,  =  130 
1  A  1,  brack, =92  19 


1  A  1,  bas.,: 


:108  28 


Cleavage  :  I  often  imperfect ;  2-^  hardly  less  so.  Crys- 
tals usually  thin,  broad,  and  brittle ;  sometimes  stout. 
Twins :  very  common ;  composition  face  I,  producing 
usually  cruciform  or  stellate  forms.  1.  Consisting  of  two  individuals  ;  {a) 
similar  to  f.  584  under  aragonite,  p.  694,  or  to  f.  600  if  the  left  of  the  three 
rays  were  wanting  ;  (p)  cruciform,  similar  in  mode  of  intersection  to  f.  586, 
587,  p.  695.  2.  Consisting  of  more  than  two  individuals  ;  (a)  three-rayed, 
f.  600,  a  view  of  a  section,  showing  at  centre  the  position  of  the  three  com- 
bined crystals ;  {h)  six-rayed,  f.  599,  which  may  consist,  like  the  last,  of 
three  combined  crystals,  if  the  crystals  cross  at  centre  so  as  to  make  a  pen- 
etration-twin ;  tlie  forms  sometimes  thin,  as  in  f.  599,  but  often  consisting 
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of  stout  crystals  similar  in  form  to  f.  597,  the  planes  /  in  this  form  having 
the  same  position  as  /,  /in  f.  599. 

Rarely  fibrous,  often  granular  massive  and  compact.  Sometimes  stalac- 
titic. 

H.=3— 3*5.  G.  —  6'465— 6*480  ;  some  earthy  varieties  as  low  as  5*4. 
Lustre  adamantine,  inclining  to  vitreous  or  resinous ;  sometimes  pearly ; 
sometimes  submetallic,  if  the  colors  are  dark,  or  from  a  superficial  change. 
Color  white,  gray,  grayish-black,  sometimes  tinged  blue  or  green  by  some 
of  tlie  salts  of  copper ;  streak  uncolored.  Transparent — subtranslucent. 
Fracture  conchoidal.     Very  brittle. 

Comp. — i*b  C=Carbonic  acid  16-5,  oxyd  of  lead  83-5=100.  Analyses:  1,  Westrumb  (L  c); 
2,  Klaproth  (Beitr.,  iii.  167);  3,  J.  A.  Phillips  (Q.  J.  Ch.  Soc,  iv.  175);  4,  Bergemann  (Chem. 
Uaters.  Bleib.,  167,  175);  5,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xx.  245) : 


c 

tb 

1. 

2. 
3. 
4. 
5. 

Zellerfeld 

Leadhills 

Durham 

Eifel 

Phenixville, 

Pa. 

16-00 

16 

16-05 

16-49 

16-38 

81-20,  Fe  0-50,  Ca  0-90=98-60  Westrumb. 
82=98  Klaproth. 
83-56  =  99  61  Phillips. 
8351  =  100  Bergemann. 
83-76=100-14  Smith. 

Stalactites  from  Brigham's  diggings.  Wis.,  afforded  J.  D.  Whitney  (Upp.  Miss.  Eep.,  291,  18G2) 
Carbonate  of  lead  9384,  of  lime  0"18,  of  magnesia  tr.,  sesquioxyd  of  iron,  etc.,  1-42,  clay  and  sand 
3-43  =  99-27.  Kersten  obtained  for  the  iglesiasite  (Schw.  J.,  Ixv.  365)  tb  C  9210,  2nO  7-02  = 
99-12  =  6  l*bO  +  2aC. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  loses  carbonic  acid,  turns  first  yellow,  and  at  a 
higher  temperature  dark  red,  but  becomes  again  yellow  on  cooling.  B.B.  on  charcoal  fuses  very 
easily,  and  in  R.F.  yields  metallic  lead.     Soluble  in  dilute  nitric  acid  witli  eflervesceuce. 

Obs. — Occurs  in  connection  with  other  lead  minerals,  and  is  formed  from  galenite  (sulphid  of 
lead),  which,  as  it  passes  to  a  sulphate,  may  be  changed  to  carbonate  by  means  of  solutions  of 
bicarbonate  of  lime.  It  is  found  at  Johanngeorgenstadt  in  beautiful  crystals;  at  Nertschinskand 
Beresof  in  Siberia  ;  near  Bonn  on  the  Rhine  ;  at  Clausthal  in  the  Harz ;  atBleiberg  in  Curinthia; 
at  Mies  and  Przibram  in  Bohemia  ;  at  Retzbanya,  Hungary ;  in  England,  in  Cornwall,  in  the  mine 
of  St.  Minvers ;  delicate  crystals  10  in.  long  were  formerly  found  near  St.  Austell  and  elsewhere; 
at  E.  Tamar  mine,  Devonshire ;  near  Matlock  and  Wirksworth,  Derbyshire ;  in  Cardiganshire, 
Wales ;  at  Leadhills  and  Wanlockhead.  Scotland,  formerly  in  fine  crystals ;  in  Wicklow,  Ireland, 
magnificent,  sometimes  in  heart-shaped  macles.  In  pseudomorphs,  imitating  anglesite  and  lead- 
hiUite,  at  Leadhills. 

Found  in  Mass.,  sparingly  at  the  Southampton  lead  mine.  In  Fenn.,  at  Phenixville,  in  fine  crys- 
tals, often  large ;  also  good  at  Perkiomen.  In  K  York,  at  the  Rossie  lead  mine,  but  rare.  In 
Virginia,  good  crystals  at  Austin's  mines,  Wythe  Co.  In  N.  Carolina,  at  King's  mine,  Davidson 
Co.,  good.  At  Yalle's  diggings.  Mo.,  but  seldom  crystallized;  in  Wisconsin  and  other  lead  toinea 
of  the  northwestern  States,  rarely  in  crystals ;  near  the  Blue  Mounds,  Wis.,  at  Brigham's  diggings, 
in  stalactites. 

Alt. — Cerussite  occurs  altered  to  pyromorphite,  or  phosphate  of  lead ;  probably  through  the 
action  of  waters  holding  phosphate  of  lime  in  solution  ;  also  to  galenite  (PbS)  through  the  action 
of  sulphuretted  hydrogen,  and  minium  by  oxydation ;  also  to  breunerite,  malachite,  and  chryso- 
Dolla. 


730.  BARYTOCAIjCITE.    Brooke,  Ann.  PhiL,  IL  vUL  114,  1824. 

Monoclinic.  0=^73°  52\  I A  7=106°  54',  0  A  1-1=149°  ;  a  :  b  :  c= 
0-81035  :  1  :  1-29583.  0  A  l-^=147°  34',  0  A  t-^=106°  8',  i-i  A  l-t=138^ 
34',  U  A  ^-^=124°,  2-^  A  2%  over  6-6,  =  95°  8',  6-6  A  6-6,  adj.,=146°  6'. 
Cleavage  :  /,  perfect ;    0,  less  perfect ;  also  massive. 
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H.=4.  G.  =  3-6363-3-66.  Lustre  vit 
reous,  inclining  to  resinous  Color  white, 
grajish,  greenish,  or  yellowish.  Streak 
white.  Transparent — translucent.  Frac- 
ture uneven. 


Oomp.— :6a  C+Oa  C=(i  :6a+i  Ca)  C= Carbonate  of 
baryta  66-3,  carbonate  of  lime  B3-7=:100.  Analyses:  1, 
Children  (Ann.  Phil,  viii.  115);  2,  Delesse  (Ann.  Ch. 
Pharm.,  III.  xiii.  425) : 


SaC     CaC 

1.  65-9       33-6 

2.  66-20     31-89 


Si 

=99-5  Children. 

0-2t=98-36  Delesse. 


Pyr.,  etc. — B.B.  colors  the  flame  yellowish-green, 
and  at  a  high  temperature  fuses  on  the  thin  edges  and  assumes  a  pale  green  color  (manganate  of 
baryta,  Plattner) ;  the  assay  reacts  alkaline  after  ignition.  With  the  fluxes  reacts  for  manganese. 
With  soda  on  charcoal  the  lime  is  separated  as  an  infusible  mass,  while  the  remainder  is  absorbed 
by  the  coal.     Soluble  in  dilute  muriatic  acid. 

Obs. — Occurs  at  Alston-Moor  in  Cumberland,  in  attached  crystals  and  massive,  in  the  Subcar- 
boniferous  or  mountain  limestone.  Fig.  604  is  from  Brooke  and  Miller.  Crystals  2  in.  long  have 
been  obtained. 


731.  PARISITU.    Musite  Medici-Spada,  1835.    Parisit  Medici-Spada,  Bunsen,  Ann.  Ch« 

Pharm.,  liii.  Ul,  1845. 

Hexagonal.  In  elongated  double  six-sided  pyramids,  with  truncated 
apex ;  basal  angle  164°  58',  pyramidal  120"^  34'.  Cleavage  :  basal,  very 
perfect. 

H.=4-5.  G.=4*35,  Bunsen;  4*317,  Dufr.  Yitreous ;  cleavage-face 
pearly  or  resinous.     Color  brownish-yellow ;  streak  yellowish- white. 

Oomp.— (Ce,  La,  i)i)C+i(Ca,  Ce)P;  whence,  making  Ce  :  La  :  r>i=4  :  1  :  1,  as  in  Damour  & 
Deville's  anal.,  the  percentage  is,  carbonic  acid  24-5,  protoxyd  of  cerium  40*3,  protoxyd  of  lantha- 
num 10*2,  protoxyd  of  didymium  10-4,  fluorid  of  calcium  14-6  =  100.  These  chemists  show  that 
the  water  found  by  Bunsen  is  accidental.  Analyses  :  1,  2,  Bunsen  (1.  c.) :  3,  Damour  &  Deville 
(C.  R,  hx.  271) :  J'  ,    >  V      ;»     . 

C         6e        La        Di       Ca        fl      CaP 


1.  23-51  59-44 

2.  23-64  60-26 

3.  23-48     42-52       8-26 


3-17     2-38     11-51 
315     2-42     10-53 
9-58     2-85     10-10,  CeP  2-16,  Mn  ^r.=98-95  D.  &  D. 


Pyr.,  etc. — In  the  closed  tube  yields  no  water,  but  gives  ofif  carbonic  acid  and  becomes  lighter 
m  color.  B.B.  glows  and  is  infusible.  With  fused  salt  of  phosphorus  in  the  open  tube  gives  B.B. 
the  reaction  for  fluorine.  With  borax  and  salt  of  phosphorus  in  the  platinum  loop  gives  a  glass, 
yellow  while  hot  and  colorless  on  cooling.     Dissolves  slowly  in  muriatic  acid  with  effervescence. 

Obs.— From  the  emerald  mines  of  the  Muso  valley,  New  Granada,  where  it  was  discovered  by 
J.  J.  Paris,  the  proprietor  of  the  mine,  and  from  which  place  it  was  sent  in  1835  to  Medici-Spada, 
of  Rome,  by  Col.  Acosta. 

Named  after  J.  J.  Paris.  The  earlier  name  MusUe  (sometimes  written  Mussite,  the  name  of  the 
valley  being  written  both  Muso  and  Musso,  as  well  as  Muzo)  is  objectionable,  because  of  the  use 
of  the  name  Mussite  for  a  variety  of  amphibole. 
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732.  KISCHTIMITE.     Kischtim-Parisit  T.  Korovaeff,  Bull.  Ac.  St.  Pet.,  iv.  401,  1861,  J.  pr. 

Ch.,  Ixxrv.  442,  1862.     Kischtimite  G.  J.  Brush,  Am.  J.  Sci.,  II.  xxxv.  427,  1863. 

Amorphous. 

G  —4-784.  Lustre  between  greasy  and  vitreous.  Color  dark  brownish 
yellow.  Streak  much  lighter  than  color.  In  small  pieces  translucent. 
Friable. 

Comp.— 6LaC  +  Ce'0'+Ce'F'+2ft,  or  3  LaC  +  Ce''(F,  Of +  lT,  Korovaeff,= Carbonic  acid 
17*6,  lanthana  377,  cerium  25*2,  fluorine  7-5,  oxygen  9-6,  water  2-4=100.  The  water  is  probabl} 
unessential,  as  in  parisite.     Analysis :  Korovaeff  (1.  c.) : 

C  La        Ce         F  0  fl 

(1)17-19     36-56     27-81     6-36     [9*89]     2-20 

Pyr.,  etc. — B.B.  at  a  moderate  temperature  becomes  dull,  opaque,  and  opaline  yellow ;  at  a 
high  heat  glows,  and  on  cooling  has  a  high  lustre  and  is  brick-red.  With  borax  in  the  outer  flame 
a  yellow  glass,  in  the  inner  feint  yellow,  which  becomes  colorless  on  cooling.  The  powder  mois- 
tened with  sulphuric  acid  gives  off  fluohydric  acid.  Dissolves  in  muriatic  acid,  evolving  carbonic 
acid  and  chlorine. 

Obs. — From  the  gold  washings  of  the  Borsovka  river,  in  the  district  of  Kischtim,  Urals. 

733.  PHOSGENITE.  Homblei  Karst.,  Tab.,  78.  1800.  Salzsaures  Bleierze  Klaj[yr.,  Beitr.,  ill 
141,  1802.  Corneous  Lead.  Bleihornerz,  Chlorbleispath,  Germ.  Plomb  carbonatee  muriati- 
ftre,  Plomb  chloro-carbonate,  Plomb  corne,  Fr.  Phosgen-spath  5rei</i.,  Char.,  61,  1832.  Kerar 
Bine  ^ewd,  Tr.,  ii.  502,  1832.  Phosgenit  Breith.,  Handb.,  ii.  183,  1841.  Galenoceratite,  Blei- 
kerat,  Glocker,  Syn.,  248,  1847.     Cromfordite  Greg  &  Lettsom,  Min.,  421,  1858. 


Tetragonal. 


6>Al-^=132°   37';  ^=1-0871.     Ob- 


served planes,  as  in  the  annexed  figure. 


6^  A  1=123°  2' 
0  A  2-2=112  21 
6^  A  7=90 
0  A  2-^=114  42 


/A  1=146°  58' 

1  A  1,  pyr.,=107  17 

7A^-^=135 


Cleavage :  J  and  i-i  bright ;  also  basal. 

H.=2-75— 3.  G.  =  6— 6-31.  Lustre  adamantine. 
Color  white,  gray,  and  yellow.  Streak  white.  Trans- 
parent— translucent,     feather  sectile. 


605 


i2 


u 


12. 


il 


V]^ 


Sardinia. 


Oomp.— l>b  C+Pb  CI = Carbonate  of  lead  49,  chlorid  of  lead  51  =  100,  or  oxyd  of  lead  81-9, 
carbonic  acid  8-1,  chlorine  130=:  102-9. 

Analyses:  1,  Klaproth  (Beitr.,  iii.  141,  modernized);  2,  Rammelsberg  (Pogg.,  Lxxxv.  141);  3, 
R.  A,  Smith  (Phil.  Mag.,  IV.  ii.  121);  4,  Krug  v.  Nidda  (ZS.  G.,  ii.  126) : 


1.  Oromford 
2. 

3.  '» 

4.  Tarnowitz 


f»b  C 

48-4 
48-45 
48-22 
49-44 


PbCl 

53-5  =  101 -9  Klaproth. 

50-03  =  99-38  Ramm.     G.  =  6-305. 

51-78  =  100  Smith. 

50-45  =  99-89  K  v.  Nidda. 


.  Pyr.,  etc. — B.B.  melts  readily  to  a  yellow  globule,  which  on  cooling  becomes  white  and  crys- 
•l^dline.  On  charcoal  in  R.F.  gives  metallic  lead,  with  a  white  coating  of  chlorid  of  lead.  With  i 
Bait  of  phosphorus  bead  previously  saturated  with  oxvd  of  copper  gives  the  chlorine  reaction 
Dissolves  with  effervescence  in  nitric  acid. 
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Obs. — At  Crawford  near  Matlock  in  Derbyshire,  where  some  of  the  crystals  were  2  or  3  in 
long;  very  rare  in  Cornwall;  in  minute  crystals  at  a  lead  mine  near  Elgin  in  Scotland j  some 
crystals  recently  obtained  at  Crawford  sold  for  15  to  20  pounds  sterling  each;    in  large  crystals 
at  Gibbas  (f.  605)  and  Monteponi  in  Sardinia ;  near  Bobrek  in  Upper  Silesia. 

Recent  paper  on  cryst,  Kokscharof,  Bull.  Ac.  St.  Pet.,  Lx.  231,  1865,  from  which  the  above 
figure  and  angles  are  taken. 


n.  HYDKOUS  CARBOlSrATES. 

AERANGEMENT  OP  THE  SPECIES. 
L  Containing  ammonia  or  soda. 

735.  Teschemacherite            (iNH*0+iHO)0  eOlOsKi Ama  +  ^Ha) 

736.  Natron                           Na  C  + 10  fi  eO|O2|Ka2+10aq 

737.  Thermonatritb               ]S'aC  +  fi:  -60104  ^^a+aq 

738.  Trona                             (fN"a+ifi)+fi:  OOiO^Kf  Na2+^H2)  +  aq 

739.  Gatlussite                     (iNa  +  i0a)C+2ifl  00|02|(iNaa+iOa)+2iaq 

II.  Containing  lime  or  magnesia. 

740.  Hydromagnesite            JkigC  +  iMgfl  +  fl  OOfOalMg+^MgHsOa+aq 

741.  Htdrodolomtte              (Ca,  Mg)  C  +  i  EC  O OlJOaKOa,  Mg)  +  ^  aq 

742.  Predazzite                     Ca  0  +  i  Mg  fl  O  OfOal  Oa  +  ^  Mg  HaOa 

743.  Pencatite 

744.  HoviTB                       ^    (iOa+iH)C+aq  eOi02|(iea+iHa)+aq 

m.  Containing  oxyd  of  cerium,  lanthanum,  or  yttrium. 

745.  Lanthanite                    LaC+3fl  OOHOaJta+Saq 

746.  Tengerite  C,  Y,  «£[ 

IV.  Containing  zinc,  cobalt,  nickel,  copper. 

747.  Zaratite                         ]SriC  +  2Nifl  +  3fl:  ■eO|02|im+2NiH302+3afl| 

748.  Remingtonitb  Co,  C,  fi. 

749.  Htdrozincite                  2n  C + 2  2n  fl  O  OIO2I  Zn  +  2  Zn  H2O3 

750.  Aurichalcite                  2n  C+|  (Cu,  Zn)  ^  ^^^4  Zn+f  (Ou,  Zn)  HjOa 

751.  Malachite                     CuC+Cufl:  O OllOai Ou  +  Ou HaO, 

752.  AzuRiTE                         OuC+iCufl  OOiOaDOu+ieuHae, 

V.  Containing  bismuth  or  uranium. 

763.  BiSMTJTiTB  Bi'  y,'&* 

754.  LiEBiGiTE  ?^C  +  CaC  +  20fl 

755.  YoGLiTE  tj,  Ca,  Ou  C,  fl 
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736.  TESCHJGMACHERITE.    Bicarbonate  of  Ammonia  E.  F.   Teschemacher,   PhiL  Mag., 

xxviii.  548,  1846.     Tescheraacberito  Dana. 

In  crystals  having  two  brilliant  cleavages  meeting  at  112°.  G.  =  l*45. 
H.=l*5.     Yellowish  to  white. 

Comp.— (^NH*0 +^  HO)  C= Ammonia  329,  carbonic  acid  557,  water  11-4=100.  Anal^ 
sis :  Phipson  (J.  Ch.  Soc,  II.  i.  74) : 

C      N  H4O     fi      Oa 

Chincha  Islands  51-53    29-76    ll'OO  6-02,  ^  060,  Sig,  S,  CI  tr.,  alk.  anduricacid  109  =  100  Phipa. 

The  material  analyzed  by  Phipson  was  white,  compact,  crystalline,  and  fragile,  and  had  a  strong 
odor  of  ammonia,  from  which  he  infers  the  presence  either  of  free  ammonia  or  of  sesquicarbonato. 

Pyr.,  etc. — In  the  closed  tube  for  ther  most  part  volatilized,  giving  the  odor  of  ammonia,  a 
white  sublimate  of  carbonate  of  ammonia,  while  an  abundance  of  water  condenses  on  the  tube. 
Soluble  in  water,  and  heated  with  a  fixed  alkali  g-ives  a  strong  odor  of  ammonia.  Efiervescea 
with  acids.     Reacts  alkaline  to  test  paper. 

Obs. — From  guano  deposits  on  the  coast  of  Africa  and  Patagpnia,  and  the  Chincha  Islands, 
Forms  a  bed  several  inches  thick  m  the  lowest  parts  of  the  guano  deposits  of  Patagonia,  as 
announced  by  Teschemacher ;  and  similarly  at  the  Chincha  Islands,  according  to  Phipson. 

Bicarbonate  of  potash  has  been  announced  by  Pisani  (C.  R.,  Ix.  918,  1865)  as  found  under  a  doad 
tree  at  Chypis  in  Valais,  as  a  result  of  recent  decomposition,  and  has  been  called  by  him  Kalicine ; 
he  regarding  it  as  a  mineral  as  much  as  struvite.  (Struvite  has  better  claims,  however,  as  it  occurs 
in  guano  deposits,  some  of  which  date  from  the  Post-tertiary  at  least.)  He  obtained  for  its  com- 
position Carbonic  acid  42-20,  potash  42*60,  water  7-76,  Oa  C  2-50,  Mg  0  1*34,  sand,  etc.  360=  100. 

736.  NATRON.    Ntrpov,  Nitrum,  of  the  Ancients.    Carbonate  of  Soda.    Sonde  carbonatee. 

Monoclinic :  (7=58°  52',  7a/=76°  28',  0  A  1-1=14:0°  9i'.  Cleavage  : 
0  distinct;  i-l  imperfect;  /in  traces. 

H.= 1—1*5.  G.  =  1-423.  Yitreous  to  earthy.  White,  sometimes  gray 
or  yellow,  owing  to  impurities.     Taste  alkaline. 

Oomp.— NaC  + 10  fl= Carbonic  acid  26*7,  soda  18-8,  water  64-5.  Effervesces  strongly  with 
nitric  acid. 

Obs. — Occurs  in  nature  only  in  solution,  or  mixed  vnth  the  other  carbonates  of  soda.  See 
under  Trona  and  ThermonaVrite. 

737.  THERMONATRITE.     N.rpo,/  and  Nitrum  pt.  Vet.    Natron,  Alkali  orientale  impurum 
terrestre,   Jordblandadt    AlkaHskt-salt,    Wall,   Min.,   174,    1747.      Naturliches  muaeralisches 

j     Alkali  Wern.;  Thermonatrit  Raid.,  Handb.,  487,  1845.     Thermonitrit  Eausm.,  Handb.,  1411, 
1847.    Sonde  carbonatee  prismatique. 

Orthorhombic.  Observed  planes:  /,  ^'-5,  i-i,  l-I,  i.  I A  i-l=lSS°  5\ 
ir^  A  ^-2,  front,  =  58°  14',  lat.,  =  121°  46',  l-l  A  l-l,  top,=107°  50  ,  i-t  A  l-l 
=126°  5',  i-l  A  -1=109°  6',  /A  i=116°  5\  I A  7=96°  10'.  In  rectangular 
tables  flattened  parallel  to  i-t,  with  sides  bevelled  by  /  and  l-l.  Usual  as 
an  efflorescence. 

H.  =  l  — 1-5.  G.  =  l-5— 1-6.  Lustre  vitreous.  White,  grayish,  yellow- 
ish. 

Oomp Na  C+fi=Carbonic  acid  35-5,  soda  500,  water  145  =  100.     Analyses:  1,  2,  Beu- 

dant  (Tr.,  ii.  310);  3,  Pfeiffer  (Ann.  Ch.  Pharm.,  Ixxiix  219) : 
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NaC  NaS   Na  CI,  etc. 

1.  Debreczin  TS'G  10-4  2*2 

2.  Egypt  •74-'7  7-3  S'l 

3.  E.  Indies  52*89  11-44         O'VT 


]3-8=rl00  Beudant. 

13-5,  earthy  matter  4*1=100  Beudant. 

28-25,  K  C  6-65=:  100  Pfeiffer. 


Obs. — Crystals  may  be  obtained  from  a  solution  at  a  temperature  between  25°  and  37°  C.  It 
occurs  in  various  lakes,  and  as  an  efflorescence  over  tlie  soil  in  many  dry  regions  of  the  glcoe; 
also  about  some  mines  and  volcanoes. 

There  appears  to  be  also  an  anhydrous  carbonate  of  soda  in  nature.     Kayser  obtained  for  a^ 
specimen  from  the  Neue  Margarethe  mine,  near  Clausthal,  Na  C  92*07,  MgC  3*82,  Ca  C  1*81, 
Fe  C  019,  H  1'85.     And  Wackenroder  gives  for  the  composition  of  a  substance  from  Debreczin,  i 
Hungary,  Na  C  92-30,  Na  S  1-67,  K  S  0-03,  Na^  1-47,  NaCl  4-46  =  99-93;  but  it  is  said  that  the( 
latter  may  be  from  an  artihcial  product. 

Crystals  of  the  simple  carbonate  of  soda  (natron)  become  thermonatrite  in  efflorescing. 

738.  TRONA.  Trona  Bagge,  Ac.  H.  Stockh.,  xxxv.  1773.  Natrum  von  Tripole,  Stralige( 
Natrum,  Klaproth,  Beitr.,  iii.  83,  1802.  Sesquicarboq,ate  of  Soda.  Urao  Botissingault,  Ann.  d.1 
M.,  xii.  278. 

Monoclinic.  OAi-i=10d°  15'.  Cleavage:  i-i  perfect.  Often  fibrous; 
or  columnar  massive. 

H.  =  2'5— 3.  G.=2'll.  Lustre  vitreous,  glistening.  Color  gray  ort 
yellowish- white.  Translucent.  Taste  alkaline.  Not  altered  by  exposure: 
to  a  dry  atmosphere. 

Oomp.— Na'*  C^-f-4  H:=-(f  Na+^  ft)  C+fi=Carbonic  acid  40-2,  soda  37-8,  water  22-0.  Anal- 
ysis  by  Klaproth  of  the  African  (Beitr.,  iii.  83):  Carbonic  acid  38,  soda  37,  water  22-5,  sulphate 
of  soda  2-5  =  100;  by  Boussingault  of  the  ttrao  (1.  c):  C  39-00,  Na  41-22,  H  18-80=99-02.  The 
African  is  often  mixed  with  the  simple  carbonate  of  soda,  thermonatrite,  and  common  salt.  A 
specimen  of  trona  from  an  extensive  bed  in  Churchill  County,  Nevada,  gave  on  analysis  by  C.  S. 
Rodman  (priv.  contrib ),  C  38-70,  Na  39-97,  H  19*42,  NaCl  1-88,  NaS  U'39,  Si  0-13  =  100-49. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  carbonic  acid.  B.B,  imparts  an  intensely 
yellow  color  to  the  flame.  Soluble  in  water,  and  effervesces  with  acids.  Reacts  alkaline  with 
moistened  test  paper. 

Obs. — The  specimen  analyzed  by  Klaproth  came  from  the  province  of  Suckenna,  two  days' 
journey  from  Fezzan,  Africa.     It  is  found  at  the  foot  of  a  mountain,  forming  a  crust  varying 
from  the  thickness  of  an  inch  to  that  of  the  back  of  a  knife-blade.     To  this  species  belongs  the  ) 
urao  found  at  the  bottom  of  a  lake  in  Maracaibo,  S.  A.,  a  day's  journey  from  Merida.     Efflores- 
cences of  trona  occur  near  the  Sweetwater  river,  Rocky  Mountains,  mixed  with  sulphate  of  soda  \ 
and  common  salt. 

739.  GAY-LUSSITB.    Boussingault,  Ann.  Ch.  Phys.,  xxxL  270,  1826. 

Monoclinic.  6^=78°  27',  /A  7=68°  50'  and  111°  10',  6^  A  1-1=125** 
15';  a-.h:  c=0-96945  :  1  :  0-67137.  Observed  planes:  6>;  vertical,  7,  ^, 
i-i ;  dome,  l-^,  l-l ;  hemioctahedral,  -|.     Angles  from  Phillips. 


606 


60t 


607a 


Maracaibo. 


Nevada. 


0  A  1-^=130°  21' 

0  A  i-i=101  33 

6^  A -1=136  39 

0  A  7=96  30 

7a  1-1=137  45 
1-lAl-l,  ov.  6>,=70  30 
1-1  A  1-1,  adj.,=109  30 

i  Ai=110  30 

7At-^=124:25 


Crystals  often  lengthened,  and  prismatic  in  the  direction  of  1-*;  also  in ^ 
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that  of  J ;  also  (fr.  Nevada)  not  elongate,  but  thin  in  the  direction  of  the 
orthodi agonal,  0  being  very  narrow  or  wanting ;  surfaces  usually  uneven, 
being  formed  of  minute  subordinate  planes.  Cleavage :  /  perfect ;  0  less 
60,  but  giving  a  reflected  image  in  a  strong  light. 

H.  =  2— 3.  G.==l-92— 1-99.  Lustre  vitreous.  Color  white,  yellowish- 
white.  Streak  uncolored  to  grayish.  Translucent.  Fracture  conchoidal. 
Extremely  brittle.     Not  phosphorescent  by  friction  or  heat. 

Oomp.— ]?raC+0aC  +  5fi=(iNa+jCa)C+2.i^tt=Carbonate  of  soda  35-9,  carbonate  of 
lime  33-8,  water  30-3  =  100.    Analysis  by  J.  B.  Boussingault  (Ann.  Ch.  Phys.,  III.  vii.  488,  1843): 


:^a  0  34-6 


CaC  33-6 


fi30-4 


Clay  1-5  =  100. 


Pyr.,  etc. — Heated  in  a  matrass  the  crystals  decrepitate  and  become  opaque.  B.B.  fuses 
easily  .to  a  white  enamel,  and  colors  the  flame  intensely  yellow.  "With  the  fluxes  it  behaves  like 
carbonate  of  lime.  Dissolves  in  acids  with  a  brisk  effervescence ;  partly  soluble  in  water,  and 
reddens  turmeric. 

Obs. — Abundant  at  Lagunilla,  near  Merida,  in  Maracaibo,  where  its  crystals  are  disseminated 
at  the  bottom  of  a  small  lake,  in  a  bed  of  clay,  covering  urao;  4he  natives  call  it  clavos  or  nailSf 
in  allusion  to  its  crystalline  form. 

Also  abundant  on  a  small  island  in  Little  Salt  Lake,  near  Ragtown,  Nevada,  about  H  m.  S.  of 
the  main  emigrant  road  to  Humboldt.  The  lake  is  in  a  crater-shaped  basin,  and  its  waters  are 
dense  and  strongly  saline. 

The  Nevada  crystals  gave  J.  M.  Blake  (Am.  J.  Sci.,  II.  xlii.  221),  from  whom  f  607,  607a,  are 
taken,  the  following  approximate  angles,  the  planes,  owing  to  the  unevenness,  not  aff'ording 
results  nearer  than  a  degree:  /A  7=110°  35'  to  112°  30',  69°  5';  l-i  A  l-i=110°  30',  110°  10'; 
Oa  1-1=126°  10',  125°  30';    Oa  w=79°;    0  A  7=96°  10';  7Ai=127°  10',  127°  55'. 

Named  after  G-ay  Lussac. 

Artif. — J.  Fritzsche  has  produced  artificial  gay-lussite  by  mixing  eight  parts  by  volume  of  a 
saturated  solution  of  carbonate  of  soda  with  one  of  a  solution  of  chlorid  of  calcium  of  1'130 — 
I  •160  specific  gravity  (J.  pr.  Ch.,  xciii.  339). 

740.  HYDROMAGNESITE.  T.  Wachtmeisier,  Ak.  H.  Stockh.,  1827,  18.  Hydromagnesit 
V.  KobeUj  J.  pr.  Ch.,  iv.  80,  1835.  Hydrocarbonate  of  Magnesia.  Lancasterite  pt.  Silliman,  Jr., 
Am.  J.  Sci.,  II.  ix.  226,  1850.     Magnesia  alba  Pharm. 

Monoclinic.      6'=82°-83°,   lAl=Sr   52'  to   88°,  ^^^ 

0  A  24=137°  ;  a  :  h:  o=(nearly)  0-455  :  1  :  1-0973. 
Observed  planes  as  in  the  annexed  figure.  2-S  A  -2-^, 
adj.,=143^°  to  145°,  i-i  A  2-^=113J°  to  112°,  i-i  A  -2-i 
=105°.  Culminant  angle  between  edges  y,  y  (or  2-1  A 
2-l)=94°,  edge  t  on  edge  y  (or  i-l  A  2-l)=133°.  Crystals 
small,  usually  acicular  or  bladed,  and  tufted.  Also  amor-  /  i  ii  i\ 
plious ;  as  chalky  or  mealy  crusts. 

H.  of  crystals  3-5.  G.=2-145-2-18,  Smith  &  Brush. 
Lustre  vitreous  to  silky  or  subpearly ;  also  earthy.  Color 
and  streak  white.     Brittle. 

Comp.— 3  (Mg  C-|-'fi)+Mgtt= Magnesia  43-9,  carbonic  acid  36-3,  water  19-8  =  1C0.  Analyses . 
1,  Wachtmeister  (1.  c);  2,  v.  KobeU  (J.  pr.  Ch.,  iv.  80);  3,  4,  Smith  &  Brush,  of  crystaUinf 
varieties  (Am.  J.  Sci.,  II.  xv.  214): 

C         Mg         I'l        Si 

1.  Hoboken  3682    42'41     1853     057,  Pe  0-27,  earthy  matter  l-39=99'99  W 

2.  Negroponte  3600    43-96     19-08     0-36=100  KobeU. 

S.  Texas,  Pa.,  Wood's  Mine       3669     4320     1943     ,  Fe  and  Mn  ^r. =99-72  Smith  *  Brush. 

i.  "        Low's  Mine         36-74     42-30     2010     ,  Fe  and  Mn  <r.= 99*14  Smith  4  Brush. 
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Pyr.,  etc. In  the  closed  tube  gives  off  water  and  carbonic  acid,    B.B.  infusible,  but  whiteat 

and  the  assay  reacts  alkaline  to  turmeric  paper.  Soluble  in  acids;  the  crystalline  compact  vaiie 
ties  are  but  slowly  acted  upon  by  cold  acid,  but  dissolve  with  effervescence  in  hot  acid. 

Obs. Occurs  at  Hrubschitz,  in  Moravia,  in  serpentine ;  in  Negroponte,  near  Kumi ;  at  Kai 

serstuhl,  in  Baden,  impure.  In  the  U.  States,  crystallized,  with  serpentine  and  brucite,  neai 
Texas,  Lancaster  Co.,  Penn.,  at  Wood's  and  Low's  mines;  also  in  a  similar  way  at  Hobokeiij 
N.  J.  in  acicular  crystals  like  natrolite:  at  the  latcer  place  in  earthy  crusts.  The  brucite  of 
Hoboken  sometimes  changes  on  exposure  to  an  earthy  hydromagnesite. 

The  above  angles  and  figure  were  taken  by  the  author  from  a  Hoboken  crystal  g^j  in*  broad, 
in  which  the  summit  planes  were  smooth  and  briUiant,  the  prismatic  striated.  The  rhombic  prism 
in  one  crystal  gave  the  angles  95^  20'  and  84^  50' ;  but  other  crystals  gave  different  results, 
and  no  constant  value  was  obtained.     The  species  is  isomorphous  with  wollastonite  (p.  156). 

The  Lancasterite  of  SiUiman  (1.  c.)  is  shown  by  Smith  and  Brush  to  be  a  mixture  of  brucite 
and  hydromagnesite. 

Found  pseudomorphous  of  brucite  at  "Wood's  mine. 

741.  HYDRODOLOMITE.  Hydromagnesit  v.  Kobell,  J.  pr.  Ch.,  xxjcvi.  304,  1845.  Kalk 
magnesit  Hausm.,  Handb.,  1404,  1847.  Hydromanganocalcit  Harimann,  Nachr.,  299.  Hydro 
magnocalcit  pt.  Hydrodolomit  Ramm.  Hydronickelmagnesite  Shep.,  Am.  J.  Sci.,  11.  vi.  250, 
1848.    Pennite  Herm.,  J.  pr.  Ch.,  xlvii.  13,  1849. 

Massive.  In  stalactitic  and  stalagmitic  forms,  and  globular  concretions 
and  crusts. 

G. =2*4:95,  Ramm.     Color  yellowish- white,  grayish,  greenish. 

Var. — (1)  Hydrodolomite  of  Vesuvius  is  stalactitic  or  sinter-like;  Gr.=2'495.  (2)  Pennite  of 
Hermann,  from  Texas,  Pa.,  is  in  apple-green  to  whitish  crusts,  having  a  surface  of  minute 
spherules;  the  color  is  due  to  nickel;  G.  =  2"86. 

Comp. — (Oa,  Mg)  C  +  ^  H,  Ramm.,  from  his  anal,  of  specimen  received  from  Scacchi,  of  Naples; 
Hermann's  analysis  affords  (^Oa+|-Mg)C+iH;  von  Kobell's,  ]fe*C^4H.  Analyses:  1,  v. 
Kobell  (1.  c);  2,  Rammelsberg  (Min.  Ch.,  234);  3,  Hermann  (L  c): 

Ni       Fe      Mn        ti 

17-40  Kobell. 

6'47  Rammelsberg. 

1-25     0-70    0-40      5-84,  ii^l  0-15 =100  Hermann. 

Pyr.,  etc. — Like  dolomite,  but  yields  water  in  the  closed  tube. 

Obs. — The  Vesuvian  mineral  is  found  on  Mt.  Somma.  Pennite  occurs  on  serpentine  and 
chromic  iron,  with  zaratite,  at  Texas,  Pa.,  and  seems  to  graduate  into  zaratite ;  also  at  Swina- 
ness  and  Harolds  wick,  in  Unst,  Shetlands^ 

742.  PRZIDAZZITE.    Petzholdt  pt.,  Beitr.  Geogn.  Tyrol,  194,  1843. 

Massive,  granular,  as  a  fine-grained  dolomite-like  rock. 

H.=:3-5.     G.=:  2*634:.     Lustre  vitreous.     White  to  grayish- white. 

Comp.— 2  Ca  C  +  Mg  fi:=Carbomc  acid  34*1,  lime  43*4,  magnesia  15*5,  water  7*0=100.  Ana] 
yses  by  Roth  (J.  pr.  Ch.,  lil  346) : 

C  Ag  Oa  £[ 

1.  Predazzo    33-51         14-61         4489         6*99=100. 

2.  "  34-25         14-16         4297         7-06=98*44. 

In  the  analyses  some  Si  and  Xl  were  obtained. 
Pyr.,  etc. — Like  hydrodolomite. 

Obs. — From  Canzacoli,  near  Predazzo,  in  the  southern  Tyrol,  where  it  occurs  as  a  marble-like 
rock.    The  rock  in  some  places  contains  brucite.     May  it  be  a  mixture  ? 

743.  PENCATITE.    Both,  ZS.  G.  Ges.,  ul  140,  143. 

Similar  to  the  predazzite,  and  from  the  same  region  ;  G. =2*613,  Roth  • 


0 

Ca 

Mg 

1. 

Yesuvius 

33*10 

25-22 

24-28 

2. 

(( 

43-40 

26-90 

23-23 

3. 

Pennite 

44-54 

20-10 

27-02 

C 

Mg 

Ca 

1. 

Predazzo 

25-00 

2432 

35-42 

2. 

n 

26-40 

24-64 

35-47 

3. 

u 

29-23 

24-78 

35-70 

4. 

li 

28-10 

24-4'7 

35-97 

5. 

Vesuvius 

29-66 

23-68 

35-45 
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2*57,  Damour.     Also  as  a  bluish-^ray  limestone,  somewhat  yello'wish,  from 
Vesuvius  ;  H.  =  3  ;  G.  =  2-52i,  Roth;  2-534,  in  powder. 

Comp. — Oa  C -I- Mgfl!= Carbonic  acid  27-9,  lime  354,  magnesia  25-3,  water  11-4=100.  Anal- 
yses :  1,  2,  Damour  (BuU.  Soc.  G.  Fr.,  11.  iv.  1052,  1847);  3-6,  Roth  (J.  pr.  Ch.,  liL  350,  ZS.  G, 
iii.  140) : 

10-89,  Fe  0-45,  Si  060  =  96-68  Damour. 
10-50,    "    0-50,  "  0-55  =  98  06  Damour. 
10-92  =  100-63  Roth. 
10-97  =  97-51  Roth. 
35-45  [10-59],  Al,  Ve  062  =  100  Roth. 

In  two  determinations  Roth  obtained  for  the  last  11*75  fi,  10'78  tt  The  Vesuvian  mineral  is 
the  same  that  Klaproth  analyzed  (Beitr.,  v.  91)  without  finding  the  magnesia.  Roth  observes 
that,  as  the  water  is  retained  even  to  360°  and  400°  C,  thcj  mineral  must  be  regarded  as  a  chem- 
ical compound.     Damour  observed  pure  hydromagnesite  in  clefts  in  the  Predazzo  rock. 

Named  after  Marzari  Pencati,  of  the  Tyrol. 

744.  HOVITE.     Hovite,  Native  Carbonate  of  Alumina  and  Lime,  J.  H.  &  G.  Gladstone,  PhiL 

Mag.,  IV.  xxiii.  462,  1862. 

Soft,  white,  and  friable ;  earthy  in  fracture. 

Comp. — (^Ca+iti)C+aq= Carbonic  acid  44-4,  carbonate  of  Hme  28-3,  water  27-3=100. 

The  compound  ordinarily  called  bicarbonate  of  lime. 

The  mineral  is  known  only  as  a  mLxture  in  collyrite,  a  hydrous  silicate  of  alumina. 

J.  H.  &  G.  Gladstone  state  (I.  c.)  that  there  is  carbonic  acid  enough  in  the  collyrite  to  form  t 
bicarbonate  with  the  lime  present ;  but  this  view  of  the  composition  is  set  aside  because  of  the 
solubility  of  the  so-called  bicarbonate,  and  its  being  unknown  in  the  solid  state  ;  and  hence  they 
suggest  that  the  excess  of  carbonic  acid  may  be  combined  in  the  mineral  with  alumina,  making  a 
hydrous  carbonate  of  alumina  and  lime^  or  perhaps  replaces  part  of  the  sihca  in  the  alumina- 
silicate. 

But  although  the  bicarbonate  referred  to  is  known  only  in  solution,  the  most  likely  condition 
for  finding  it  in  the  mineral  kingdom  is  in  one  of  the  hydrous  silicates  of  alumina,  Uke  collyrite, 
in  which  there  is  present  much  water,  loosely  held ;  the  mineral,  therefore,  is  most  probably  a 
carbonate  of  the  formula  above  given ;  especially  since  a  carbonate  in  which  ^1  or  Fe  enters  is, 
as  the  authors  admit,  yet  unknown  to  chemistry. 

Analyses  of  the  collyrite  containing  the  carbonate,  by  J.  H.  &  G.  Gladstone  (L  c): 


Si 

C 

XI 

Ca 

1ft 

1. 

6-22 

10-91 

41-04 

7-37 

33-16=98-70. 

2. 

5-87 

14-77 

39-58 

11-22 

■28-56 

3. 

5-41 

18-15 

36-32 

11-62 

29 -16' 

4. 

5-30 

14-14 

40-51 

918 

'30-87 

The  excess  of  C  over  that  neutralizing  the  lime  is  in  1,  5-12  p.  c. ;  in  2,  5-96 ;  3,  9  02  ;  4^  694 
p.  c. 

Obs.— From  Hove,  near  Brighton,  in  an  old  quarry  in  the  upper  chalk,  m  fissures  that  cut 
through  layers  of  flint,  along  with  collyrite. 

745.  LANTHANITE.  Kohlensaures  Cereroxydul  Berz.,  ZS.  f  Min.,  ii.  209,  1825;  KohL  Cer 
oxydul  Eisinger,  Afh.  Min.  Geog.  Schwed.,  144,  1826.  Carbonate  of  Cerium.  Carbocerinc 
Beud.,  Tr.,  ii.  354,  1832.  Lanthanit  Raid.,  Handb.,  500,  1845.  Hydrolanthanit  Glocker,  Synops. 
248,  1847. 

Orthorhombic.  /A  7=93°  30^-94°,  Blake,  92°  46',  v.  Lang;  /A  1  = 
142°  36' ;  a:b:  G  =  0*99898  :  1  :  1-0496,  v.  Lang.  In  thin  four-sided 
plates  or  minute  tables,  with  bevelled  edges,  as  in  the  annexed  figures 
Cleavage  micaceous.     Also  fine  granular  or  earthy. 


no 
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H  =2-5— 3.      G.=:2-666,  (?)  Blake;  2-605,  Genth.      Lustre   pearly   or 
dull.     Color  grayish-white,  delicate  pink,  or  yellowish. 


609 


610 


Saucon  Valley,  Pa. 


Saucon  Yallej,  Pa. 


Comp.— La  C-|-3£[=Lanthana  52*6,  carbonic  acid  21-3,  water  26-1=100.     Analyses:  1,  2,  J 
L  Smith  (Am.  J.  Sci.,  II.  xvi.  230,  xviii.  378) ;  3,  F.  A.  Genth  (lb.,  xxiii.  425) : 

C  La  fl 

1.     Saucon  valley        22*68        54-90        24-09  Smith. 

55-03         24  21  Smith. 
54-95       [23-97]  Genth. 


2. 
3. 


21-95 
21-08 


There  is  some  oxyd  of  didymium  with  the  lanthana,  according  to  Smith. 

Blake  obtained  La  54-27,  54-93,  54-64,  C  19-13,  C+H  (by  ign.)  45-07,  45-36. 

Hisinger  found  in  a  Swedish  specimen,  probably  impure,  La  75-7,  C  10-8,  tL  13-5,  whence  the 
formula  La^C  +  3lt. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  infusible ;  but  whitens  and  becomes  opaque, 
silvery,  and  brownish ;  with  borax,  a  glass,  slightly  bluish,  reddish,  or  amethystine,  on  cooling ; 
with  salt  of  phosphorus  a  glass,  bluish  amethystine  while  hot,  red  cold,  the  bead  becoming  opaque 
when  but  slightly  heated,  and  retaining  a  pink  color.     Effervesces  in  the  acids. 

Obs. — Found  coating  cerite  at  Bastnas,  Sweden ;  also  in  Silurian  limestone  with  the  zinc  ores 
of  tlie  Saucon  valley,  Lehigh  Co.,  Pa.,  in  masses  consisting  of  aggregated  minute  tables ;  at  the 
Sandford  iron-ore  bed,  Moriah,  Essex  Co.,  N.  Y.,  in  delicate  scales,  and  a  thin  scaly  crust,  in 
fissures  in  the  ore,  and  on  crystals  of  allanite.  Reported  by  Shepard  as  occurring  at  the  Canton 
mine,  Ga.,  in  pink-colored  crystals,  lining  cavities  of  botryoidal  white  pyrite. 

On  cryst.,  W.  P.  Blake,  Am.  J.  Sci.,  II.  xvi.  228, 1853,  and  this  Min.,  1854,  with  the  above  figs. ; 
V.  Lang,  Phil.  Mag.,  IV.  xxv.  43,  1863;  both  on  Pennsylvania  crystals. 

746.  TENGERITE.    Kolsyrad  Ytterjord  A.  F.  Svanberg  and  G.  Teng&r,  Arsb.,  xviil  206, 1838. 

Ytterspath  Germ.    Tengerite  Dana. 

Pulverulent.  In  thin  coatings.  Sometimes  an  appearance  of  radiated 
prystallization. 

Lustre  dull,  or  like  that  of  chalk.     Color  white. 

Comp. — A  carbonate  of  yttria,  according  to  Svanberg  and  Tenger,  but  no  analysis  has  been 
published. 

Pyr.,  etc. — In  the  closed  tube  yields  a  considerable  amount  of  water  (Erush).  Efifervescea 
with  acids. 

Obs. — Occurs  as  a  thin  coatmg  on  gadolinite  at  Ytterby,  and  is  evidently  a  result  of  its  alter- 
ation. 


747.  ZARATITE.  Hydrate  of  Nickel  (fr.  Tfexas,  Pa.)  Silliman,  Jr.,  Am.  J.  Sci.,  IL  iii.  407, 
1847;  Emerald  Nickel  id.,  ib.,  vi.  248,  1848.  Nickel  Smaragd  Germ.]  Texasit  Kenng.,  Min., 
1853.  Carbonate  hidratado  de  Niquel  (fr.  Spain)  A.  Gasares,  A.  M.  Alcibar  in  Min.  Revista 
of  Madrid,  304,  1850;  Zaratita  Casares,  ib.,  176,  March,  1851.     Za.mtit  wrong  orthogr. 

Incrusting;  often  small  stalactitic  or  minute  mammillary ;  sometimes 
appearing  prismatic  witii  rounded  summits.     Also  massive,  compact. 
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H.=3-3-25.  G.=2'57— 2-693.  Lustre  vitreous.  Color  emerald-green. 
Streak  paler.     Transparent — translucent.     Brittle. 

Oomp.— NiC  +  2  Ni  ]ft  + 4  it = Carbonic  acid  11-7,  oxyd  of  nickel  59  4,  water  28 '9 =100.  Mag« 
nesia  seems  to  replace  at  times  part  of  the  oxyd  of  nickel,  and,  correspondingly,  the  color  becomee 
paler ;  the  mineral  at  Texas  thus  graduates  toward  penuite,  which  has  the  same  concretionary 
aspect  as  much  of  the  zaratite. 

Analyses :   1,  B.  SiUiman,  Jr.  (1.  c.) ;  2,  Smith  and  Brush  (ib.,  xvi.  52) : 


C 

Ni 

II 

1.  Texas,  Pa. 

11G9 

58-81 

29-60  =  100  Silliman. 

2. 

11-63 

56  82 

29-87,  Mg  1-68=100  SAB. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  carbonic  acid,  and  leaves  a  grayish-black  mag* 
netio  residue.  B.B.  infusible.  With  borax  in  O.F.  gives  a  bead  violet  while  hot  and  reddish-brown 
on  cooling ;  in  R.F.  the  bead  becomes  gray  and  opaque  from  reduced  nickeL  Dissolves  easily 
with  efifervescence  in  heated  dilute  muriatic  acid. 

Obs. — Occurs  on  chromic  iron  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine;  also  at 
Swinaness  in  Unst,  Shetland. 

Also  in  Spain,  near  Cape  Hortegal  in  Galicia,  where  it  occurs  as  an  incrustation  on  a  magnetite 
in  which  there  is  some  sulphid  of  nickel;  it  is  in  clear  emerald-green,  vitreous  crusts,  some- 
times transparent,  and  also  in  stalactites.  It  proved  to  be  a  hydrated  carlaonate  of  nickel  with  a 
little  carbonate  of  magnesia. 

Named  after  Sen.  Zarate  of  Spain.     Casares's  name  antedates  that  of  Kenngott. 

748.  REMINGTONITE.     J.  C.  Booth,  Am.  J.  Sci.,  II.  xiv.  48,  1852. 

A  rose-colored  incrustation,  softy  and  eartliy ;  opaque.  Streak  pale  rose- 
colored. 

Comp. — A  hydrous  carbonate  of  cobalt,  but  precise  composition  not  ascertained.  Dissolves  in 
muriatic  acid  with  a  shght  effervescence,  making  a  green  solution,  the  color  due  to  iron.  Cobalt 
reaction  with  borax. 

Obs. — Occurs  as  a  coating  on  thin  veins  of  serpentine,  which  traverse  hornblende  and  epidote, 
at  a  copper  mine  near  Pinksburg,  Carroll  Co.,  Maryland. 

749.  HYDROZINCITE.  Calamine  Smiihson,  Phil.  Trans.,  12,  1803.  Zinkbliithe  Karst,  TabelL, 
70,  99,  1808.  Hydro-carbonate  of  Zinc.  Earthy  Calamine.  Zinconise  Beud.,  Tr.,  ii.  357,  1832. 
Zinc-Bloom.  Hydrozinkit  Kenng.,  Min.,  1853.  Marionite  Elderhorst,  G.  Rep.  Arkansas,  153, 
1858. 

Massive,  earthy  or  compact.  As  incrustations,  the  crusts  sometimea 
concentric  and  a^ate-like.     At  times  reniform,  pisolitic,  stalactitic. 

H.=2— 2-5.  ^G.=:3'58— 3-8.  Lustre  dull.  Color  pure  white,  grayish 
or  yellowish.     Streak  shining.     Usually  earthy  or  chalk-like. 

Oomp.^In  part  ZnG  +  2  2nfl=Carbonic  acid  136,  oxyd  of  zinc  75-n,  water  11-1  =  100. 
Smithson's  analysis  gives  1  tL  additional  For  anal.  9,  lo,  II,  the  0.  ratio  for  2u,  0,11  =  13  :  5  :  9 ; 
whence  5  2nC  +  8  2nH+II,  Goebcl=Carbonic  acid  15-3,  oxyd  of  zinc  7H-4,  water  11-3  =  100, 
The  analyses  of  Sullivan  (Nos.  11,  12,  13)  give  the  formula  3  2n  0  +  5  2n  It  =  Carbonic  acid  152 
oxyd  of  zinc  745,  water  10-3  =  100,  which  agrees  very  well  with  several  of  the  other  analyseg 

Analyses  :  1,  Smithson  (1.  c,  the  specimen  a  white  chalky  incrustation);  2,  3,  Karsten  (Syst.  d 
Met.,  iv.  429) ;  4,  Reichert  (Ramm.  Min.  Ch.,  239);  5,  Schnabel  (rogg.,  cv.  144);  6-8,  Braun 
Petersen,  and  Voit  (Ann,  Ch.  Pharm.,  cviii.  48);  9,  Koch  (Ramm.  Min.  Ch.,  239);  10,  TerreU  (C 
B.,  xlix.  553);  11-13,  Sullivan  (Dublin  Q.  J.  Sci.,  ii.  135);  14,  Bonnet  (B.  U.  Ztg.,  ixii.  1G4);  16 
iL  Goebel  (BulL  Ac.  St.  Pet.,  v.  407);  16,  Elderhorst  (1.  c): 


0 

2n 

11 

1.  Bleiberg 
2       " 

13-5 
14-79 

71-4 
72-75 

15-1=100  Smithson. 
12-25  =  99-79  Karsten. 
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0 

Zn 

3. 

Raibel 

u-u 

72-84 

4. 

HoUanthol 

16-25 

71-69 

5. 

Ramsbeck 

12-30 

64-04 

6. 

Santander 

14-32 

73-83 

7. 

11 

15-1 

73-1 

8. 

(( 

13-82 

74  73 

9. 

(( 

13-50 

74-46 

10. 

i( 

1405 

72-72 

11. 

i( 

15-07 

74-76 

12. 

u 

15-02 

74-87 

13. 

u 

15-13 

74-34 

14. 

Guipuzcoa 

15-01 

73-88 

15. 

Taft,  Persia 

(1)  15-17 

73-35 

16. 

Arkansas 

1501 

73-26 

12-30  =  99-88  Karsten. 

11-90=99-74  Reichert. 

15-61,  Ca  0-52,  Cu  0-62,  ^1,  ^Pe,  and  insoL  6-36=  99*45  3! 

11-87  =  100-02  Braun;  G.=3-262. 

11-8=10(1  P.  &V. 

11-45  =  100  P.  &Y. 

12-04  =  100  Koch. 

13-23=100  TerreiL 

1017  =  100  Sullivan. 

11  11  =  100  SiiUivan. 

10-53  =  100  SuUivan.  i 

1111  =  100  Bonnet.  i 

11-13  =  99-65  Goebel.  I 

11-81  =  100-08  Elderhorst. 

The  compact  mineral  loses  2-04  p.  c.  of  water  and  carbonic  acid  on  heating  to  130°  C,  and  14-42.J 
p.  c.  more  on  heating  for  6  h.  to  150°  to  180°  0.  (Sullivan). 

Schonichen  describes  (B.  H.  Ztg.,  xxii.  164)  a  snow-white,  massive,  subtranslucent  material; 
from  near  La  Nestosa  in  Guipuzcoa,  Spain,  which  contained  Si  31-50,  ^1  26-43  —  20-27,  Zn  21-36] 
—  28-45,  fl[  18-32  — 19-65.     It  is  probably  a  mixture  of  hydrozincite  and  kaolinite. 

Pyr.,  etc. — In  the  closed  tube  yields  water ;  in  other  respects  resembles  smithsonite. 

Obs. — Occurs  at  most  mines  of  zinc,  and  is  a  result  of  the  alteration  of  the  other  ores  of  this  • 
metal. 

Found  in  great  quantities  at  the  Dolores  mine,  Udias  vaUey,  province  of  Santander,  in  Spain, . 
along  with  calamine,  smithsonite,  and  blende,  covering  the  floor  of  an  extensive  cavern  to  a  depth 
of  a  yard  and  a  half,  and  hanging  in  dazzling  white  branching  stalactites  from  the  roof;  part  ia 
concretionary,  pisolitic,  nodular ;  it  is  intimately  mixed  with  siUcate  of  zinc,  and  is  pseudomor- 
phous  after  it ;  and  opal-like  masses  of  silicate  and  hydrous  carbonate  are  common,  formed  by 
the  falling  of  drops  of  water  holding  the  silicate  in  solution. 

Also  occurs  in  the  neighboring  province  of  Guipuzcoa,  Spain,  near  La  Nestosa,  at  the  mines  of 
Las  Nieves  and  La  Augustina ;  at  Bleiberg  and  Raibel  in  Carinthia ;  near  Reimsbeck,  in  West- 
phalia ;  in  Hollenthal,  on  the  Zugspitze  in  Bavaria ;  at  Taft  in  the  province  of  Jesd  in  Persia. 

In  the  U  States,  at  Priedensville,  Pa. ;  at  Linden,  in  Wisconsin,  as  a  concretionary  fibroua 
wliite  crust  on  smithsonite ;  in  Marion  Co.,  Arkansas  {marionite),  in  concentric  and  contorted 
laminae  and  botryoidal  crusts. 

Beudant's  name  zinconise,  from  zinc  and  Kovig,  powder,  has  priority,  but  is  too  badly  formed  to 
be  retained. 

Artif. — Deposited  when  hot  solutions  of  zinc  salts  in  water  are  decomposed  by  carbonates  of 
the  alkalies.  The  white  substance  formed  on  zinc,  when  moistened  and  exposed  to  the  air,  is  a 
related  compound,  containing,  according  to  Bonsdorfif,  C  14-19,  2n  71-25,  H  14-56=100,  agreeing 
with  Smithson's  analysis  above. 


750.  AURICHALCITE.     Calamine  verdAtre  (containing  "une  bonne  quantite  de  cuivre"],  f 
Mine  de  Laiton  [= Brass-ore],  Fatrin,  Apergu  d.  Mines  en  Siberie,  in  J.  de  Phys.,  xxxiii.  81, 
1788.     Mine  de  Laiton  de  Pise  en  Toscane,  Aurichalcum  of  the  ancients  ?,  Sage,  J.  de  Phys.,  . 
xxxviii.   156,    1791.      Messingbliithe    Germ.      Aurichalcit  Bottger,   Pogg.,   xlviii.   495,    1839.  t 
Buratite  Delesse,  Ann.  Ch.  Phys.,  IIL  iviii.  478,  1846.     Orichalcit  Glocker,  Syn.,  230,  1847. 

In  acicular  crystals  forming  drusy  incrustations ;  also  columnar,  diver- 
gent ;  plumose ;  granular ;  also  laminated. 

H.=2.  Lustre  pearly.  Color  pale  green,  verdigris-green;  sometimes 
sky-blue.     Streak  pale  greenish  or  bluish.     Translucent. 

Comp.,  Var. — A  cuprous  hydrozincite.  For  the  original  aurichalcite,  0.  ratio  for  Cu,  Zn,  C, 
H=2  :  3  :  4  :  3.  2  Cu  C  +  3  Zn  ll,  Bottger;  or  2  2n  0  +  3  (Cu,  Zb.)  fl:= Carbonic  acid  16-2,  oxyd 
of  copper  29-2,  oxyd  of  zinc  44-7,  water  9-9  =  100. 

For  buratite,  or  the  so-called  lime-aurichalcite,  according  to  Delesse,  S  C-j-RET,  in  which  R= 
Cu,  Zn,  Ca,  in  the  ratio  10  :  14  :  1  in  the  Chessy  mineral,  and  7  :  8  :  3  in  the  Altai.  But  the 
lime  is  probably  from  mixed  calcite,  as  suggested  by  Berzelius ;  and,  this  removed,  the  formula 
is  that  above  given,  as  shown  by  Risse. 

A  Santander  variety,  analyzed  by  Risse,  containing  much  less  copper  (anal  6,  1),  affords  th* 
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formula  (Cu,  Zn)  C-f-2  ^n  fl,  with  Cu  to  Zn  in  the  first  member  as  3:1,  the  0.  ratio  fcr  Ou, 
Zn,  C,  tL  being  3:9:8:8. 

Analyses:   1,  2,  Bottger  (1.  c);  3,  Connel  (Ed.  N.  Phil.  J.,  xlv.  36);  4,  5,  Delesse  (1.  c);   G,  7 
H.  Kisse  (Verb.  nat.  Ver.  Bonn,  95,  1865): 


1.  Altai,  Aurichalc, 
2       "  " 

3.  Matlock,  " 

4.  Altai,  BurcUite 

5.  Chessy,     " 

6.  Santander 
7. 


C  fi:        Cu        2n  Ca 

1606       9-95  28-19  45*84  =10006  Bottger. 

1608       9-93  28-36  4562  =99-99  Bottger. 

27-5  32-5  42-5  <r.  =  102-5  Connel. 

29-46  32-02  862  =  100  Delesse. 

2900  41-19  216=99-85  Delesse. 

10-80  18-41  55-29 ,  gangue  1-86  =  100-44  Risse. 

24  69  1603  56-82  ,  gangue  1-69  =  99-23  Risse. 


21-45 

19-88 
1408 


"Pyr.^  etc. — In  the  closed  tube  blackens,  and  yields  water.  B.B.  infusible;  colors  the  Harae 
deep  green.  With  soda  on  charcoal  gives  a  coating  of  oxyd  of  zinc,  yellow  while  hot  and  white 
on  cooling ;  moistened  with  cobalt  solution  and  heated  in  O.F.  the  coating  becomes  green  ;  the 
fused  mass  removed  from  the  coal  and  triturated  in  a  mortar  affords  minute  globules  of  copper. 
With  the  fluxes  reacts  for  copper.     Soluble  in  acids  with  effervescence. 

Obs. — Aurichalcite  occurs  at  Loktefskoi,  at  a  copper  mine  of  the  Altai,  where  it  is  associated 
with  calcite  and  hmonite,  sometimes  forming  a  drusy  covering  upon  these  minerals  ;  at  Matlock, 
in  Derbyshire,  of  a  pale  green  color,  laminated  structure,  and  pearly  lustre;  at  Roughten-Gill,  in 
Cumberland;  Leadhills,  Scotland;  zinc  mines  of  the  province  of  Santander,  Spain.  In  the  U. 
States,  at  Lancaster,  Pa.  (Taylor,  Am.  J.  Sci.,  IT.  xx.  412). 

The  buratite  comes  from  Loktefskoi ;  Chessy,  near  Lyons ;  Framont,  Tyrol ;  Retzbanya,  in 
Hungary,  in  microscopic  rhombic  or  rhombohedral  tables,  and  also  oblong  rectangular  forms  (a 
mineral  lately  proved  to  be  calciferous) ;  Campiglia  in  Tuscany. 

The  mineral  aurichalcite  was  first  described  as  a  greenish  variety  of  calamine  by  Patrin,  in 
1788  (1.  c),  and  called  Brass  ore  (Mine  de  Laiton),  "because,"  as  he  says,  "the  compound  of 
copper  and  zinc  is  here  made  by  nature."  Among  the  brass  or  copper  ores  of  the  ancients, 
aurichalcum  was  reputed  the  best  (I'liny,  xxxiii.  2);  and  Sage  was  thence  led  to  suggest  (1.  c, 
1791)  that  the  cupriferous  calamine  (which  afforded,  as  he  showed  by  experiment,  the  best  of 
"brass,  without  the  addition  of  either  copper  or  zinc)  might  be  the  ancient  aurichalcum.  As  the 
ore  is  a  scarce  one,  this  is  not  at  all  probable.  But  the  idea  explains  the  use  of  the  word  for  the 
species.  In  addition,  it  is  to  be  said  that  brass  (or  an  alloy  related  to  it)  was  called  aurichalcum 
by  Virgil  and  Horace,  and  also  in  the  middle  ages. 

The  Latin  word  aurichalcum  is  regarded  by  some  good  authorities  as  derived  from  'oofi;^(iX<o5 
{=mountain  brass);  and,  in  fact,  the  Latin  poets  just  mentioned  wrote  it  orichalcum.  But  others 
regard  it  as  a  hybrid  word  (from  the  Latin  aurwn,  gold,  and  xa^''"^^  brass  or  bronze),  and  the  o  of 
the  poets  as  an  example  of  the  admissible  change  in  Latin  of  au  to  o.  Glocker,  in  view  of  the 
first  of  these  derivations,  changes  aurichalcite  to  orichalcite;  but,  whatever  the  derivation,  as  the 
use  of  aurichalcum  dates  from  before  Pliny's  time,  we  moderns  may  as  well  let  it  stand  without 
correction. 

750A.  ZiNKAZURiTE  Breith.,  B.  H.  Ztg.,  1852,  101.     A  blue  mineral  in  small  crystals,  having 
G.=3-49,  from  the  Sierra  Almagrera  in  Spain.    Heated,  it  affords  a  little  water,  with  the  reactions 
of  copper  and  zinc.     According  to  Plattner,  it  consists  of  sulphate  of  zinc,  carbonate  of  copper, 
m  nnd  gome  water. 


)i 

I 


751.  MALACHITE.  'yipvcroK6>\a  pt.  Theophr.,  Dioscor.,  etc  "^evSni  HndonYSoi  [False  Emerald 
of  Copper  Mines]  pt.,  Theophr.  ChrysocoUa,  Molochites,  pt,  Plin.,  Agric.  Berggriin,  Gerin. 
Molochit,  Agric.,  Interpr.,  1546.  ^rugo  nativa,  Viride  montanum  pt.,  Koppargron,  Biirggrimt 
pt.,  Malachit,  WaM.,  Min.,  278,  279,  1747.  Cuivre  carbonate  yert  L^ Abbe  Fontana,  J.  de  Phys.,  ii. 
509,  1778,  proving  the  existence  of  a  green  carbonate.  Green  Carbonate  of  Copper;  Green 
Malachite  ;  Mountain  Green  pt.     Berggriin  pt.  Germ.     Atlaserz  [fib.  var.]  Germ. 

Monoclinic.  0=SS°  32';  /A  7=104°  28',  i-i  A  -l-z  =  118°  15',  Zepharo- 
vich  ;  a:b:  c=0*51155  : 1 :  1*2903.  Observed  planes :  0  ;  vertical,  /, ^-/,  i-l ; 
hemidomes,  -l-^,  — J-^,  i-i,  ^-i,  \-i  ;  heinioctaliedral,  ^,  ^-2,  |-3.  O  A  ^-^= 
91°  28',  IM-i=Ur  14' ;  /a  i=107°,  ^  A  f  ^=1G8°,  f  2  A  f  2  =  157°  30'— 
156°  38'  (obs.  bj  Lang.),  -l-^  A  -l-^,  reentering  angle  in  twin,  f.  Gl'l,=:123^ 
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22',  Zeph.  obs. 


i-^  A  J- 
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reent.  in  twin,  163°  20'- 36',  Lang  obs.     Com 


mon  form,  f.  611 ;  also  same  with  other  terminal  planes;  also  with  i-il 
wanting; 'also  with  ^-^,  ^'-l  very  large,  making  a  rectangular  prism;  alsoi 
with  the  vertical  prism  very  short,  as  in  f.  612.  Crystals  rarely  simple. 
Twins  :  composition-face  i-i,  f.  611 ;  the  reentering  angle  varying  with  the 
terminating  planes ;  often  penetration  twins,  as  in  f.  612,  in  which  the  upper 
and  lower  halves  in  front  are  continued  respectively  in  the  lower  and  upper 
halves  behind,  as  illustrated  in  f.  612a,  a  clinodiagonal  vertical  section  of 
612 ;  also  under  the  terminal  planes  of  611  in  613.    Cleavage :  basal,  highly 


611 


612 


♦» 


612a 


613 

x:ii    -i5> 

1 

2 

2 

1 

y^ 

-J*\ 

perfect ;  clinodiagonal  less  distinct.  Usually  massive  or  incrusting,  with 
surface  tuberose,  botryoidal,  or  stalactitic,  and  structure  divergent ;  often 
delicately  compact  fibrous,  and  banded  in  color ;  frequently  granular  or 
earthy. 

H.=:3*5— 4.  G.=:3'7— 4*01.  Lustre  of  crystals  adamantine,  inclining 
to  vitreous  ;  of  fibrous  varieties  more  or  less  silky ;  often  dull  and  earthy. 
Color  bright  green.  Streak  paler  green.  Translucent- — subtranslucent — 
opaque.    Fracture  subconchoidal,  uneven. 

Oomp.— Cu'*  C-|-fi=Cu  C  +  Cu  ll=Carbonic  acid  19-9,  protoxyd  of  copper  7 1*9,  water  8-2=100. 
Analyses :  1,  Klaproth  (Beitr.,  ii.  287,  1797) ;  2,  Vauquelin  (Ann.  du  Mus.,  xx.  1) ;  3,  Phillips  (J. 
Royal  Inst,  iv.  276) ;  4,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xx.  249): 


1.  Turjinsk,  Ural 

2.  Chessy 

3.  " 

4.  Phenixville 


0  Ou  fi 

18-0  70-5  11-5  =  100  Klaproth. 

21-25  70-10  8-75  =  100-10  Vauquelin. 

18-5  72-2  9-3  =  100  Phillips. 

19-09  71-46  9-02,  3Fe  0-12  =  99-69  Smith. 


Fontana,  the  first  analyst  of  the  species,  obtained  (1.  c.)  C  19*4,  H  5*6,  leaving  75  p.  c.  for  the 
copper.  Other  analyses  :  ores  from  the  Urals  and  Finland,  by  A.  E.  Nordenskiold  (Act.  Soc.  Scl 
Fenn.,  iv.  607);  Ural,  by  Struve  (Yerh.  Gas.  St.  Petersb.,  1850-51,  103). 

Pyr.,  etc. — In  the  closed  tube  blackens  and  yields  water.  B.B.  fuses  at  2,  coloring  the  flame 
emerald-green ;  on  charcoal  is  reduced  to  metallic  copper ;  with  the  fluxes  reacts  like  melacouite. 
Soluble  in  acids  with  effervescence. 

Obs. — Green  malachite  accompanies  other  ores  of  copper.  Perfect  crystals  are  quite  rare 
Occurs  abundantly  in  the  Urals ;  at  Chessy  in  France,  in  the  old  mine  at  Sandlodge,  in  Shetland 
at  Schwatz  in  the  Tyrol;  in  Cornwall  and  in  Cumberland,  England;  Sandlodge  copper  minei, 
Scotland ;  Limerick,  Waterford,  and  elsewhere,  Ireland ;  at  Grimberg,  near  Siegen,  in  Germany. 
At  the  copper  mines  of  Nischne  Tagilsk,  belonging  to  M.  Demidofif,  a  bed  of  malachite  was  opened 
which  yielded  many  tons  of  malachite;  one  mass  measured  at  top  9  by  18  ft. ;  and  the  portion 
uncovered  contained  at  least  half  a  million  pounds  of  pure  malachite.  Also  in  handsome  masses 
at  Bembe,  on  the  west  coast  of  Africa  •  with  the  copper  ores  of  Cuba ;  Chili ;  Australia. 
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Occurs  in  Conn.,  at  Cheshire.  In  N.  Jersey^  at  Schuyler's  mines,  and  still  better  at  Now  Brunm 
nek.  In  Pennsylvania,  in  the  Blue  Ridge,  near  Nicholson's  Gap ;  near  Morgantown,  Berks 
Jounty ;  at  Corn  Avail,  Lebanon  Co.,  in  good  specimens ;  at  the  Perkioraen  and  Phenixvillo  lead 
oines.  In  Maryland,  between  Taney  town  and  Newmarket,  E.  of  the  Monocacy;  in  the  Catoctin 
Its.  In  Wisconsin,  at  the  copper  mines  of  Mineral  Point,  and  elsewhere.  In  California,  at  Hughes's 
oine,  in  Calaveras  Co. 

Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses  is  cut  into  tables,  snuff- 
xnces,  vases,  etc. 

Named  from  fia>.a-^fi,  mallows,  in  allusion  to  the  green  color. 

Recent  papers  on  cryst.,  v.  Lang,  Phil.  Mag.,  IV.  .xxv.  432,  xxviii.  502  ;  v.  Zepharovich,  Ber. 
kJr.  Wien,  li.  112 ;  HessenlDerg  Min,  Not,  Nos.  iii.  vi.  vii. 

151A.  Mysorin.  Massive.  G.  =  2-62.  Soft.  Color  blackish-brown,  when  pure ;  usually  green 
>r  red,  from  mixture  with  malachite  and  red  oxyd  of  iron.     Fracture  conchoidal. 

Comp. — According  to  Thomson  (Min.,  i.  GO),  1836),  Carbonic  acid  16-70,  oxyd  of  copper  60*75, 
lesquioxyd  of  iron  (mechanically  mixed)  19*50,  silica  2*10,  loss  0*1)5.  Gives  no  water  in  a  glass  tube. 
)ecurs  at  Mysore,  in  Iliudostan.  Although  stated  to  bo  anhydrous,  it  may  be  an  impure  mala- 
shite. 

751B.  Lime-Malachite  (Kalk-malachit  Zincken,  B.  H.  Ztg.,  i.  1842).  Massive,  reniform,  botry- 
ridal;  structure  fibrous  and  foliated.     II.  =  2*5.     Lustre  silky.     Color  verdigris-green. 

From  Zincken's  trials  it  is  a  hydrous  carbonate  of  copper,  with  some  carbonate  and  sulphate 
)f  lime  and  iron.     From  Lauterberg  in  the  Harz. 

752.  AZURIT£.  Cseruleum,  Lapis  armenius  pt.,  Flin.,  xxxiii.  57.  Caeruleum,  Germ.  Lasur, 
Berglasur  f»t.,  Agric,  217,  etc.  Koppar-Lazur,  Cuprum  iazureum,  Cseruleum  montanum,  Wall., 
Min.,  280,  1747.  Bleu  de  montagne,  Cuivre  azuree,  Fr.  Trl  "Wall,  L  506,  1753.  Kupferlasur 
Wern.  Bergblau  Germ.  Abbe  Fontana,  J.  de  Phys.,  ii.  1778  (with  anal,  making  it  a  carbon- 
ate). Blue  Carbonate  of  Copper,  Blue  malachite.  Chessy  Copper.  Azure  Copper  Ore.  Cuivre 
carbonate  bleu  Fr.  Azurite  Beud.,  Tr.,  417,  1824.  Lasur  JIaid.,  Handb.,  508,  1845.  Chessy- 
lite  B.  <Sc  M.,  Min.,  594,  1852.     Lasurit  v.  Kobell,  Tafeln,  32,  1853. 

Monoclinic.  (7=87°  39^ ;  /A  7=99°  32'.  0  A  U=138°  41' ;  a\  h  :  c- 
1-039  :  1  :  I'lSl.  Observed  planes:  0\  vertical,  /,  i-i^  i-t,  ^-2,  ^'-f ;  i-ii ; 
clinodomes,  |-4,  |4,  |4,  ^-l,  f-1,  14,  |4,  2-z,  3-1;  hemidomes,  ^^,  2-1,-^4, 
-l-^,  -2-^  ;  hemioctahedral,  f ,  1,  2,  -1,  -2 ;  2-2,  4-4  ;  f  ^,  f  ^,  f  i\  4-^,  -2-^, 
'f-^  5  |-^-     ^  usually  striated  parallel  with  the  clinodiagonal. 

0  A  /r=91°  48'  i-i  A  i-i=n5°  35'                            ei* 

0  A  i-i=d2  21  1-1  A  l-i,  has.,  =  82  38 

0  A  l-i=132  43  2-1  A  2-1,    "    =120  46 

0  A  1  =  125  8  ^-2  A  f  2=134  8 

0  A  2=108  35  i-§  A  ^-|=121  10 

0  A  -1  =  127  28  ^-^  A  t-^=118  50 

1  A  1,  front,  =  116  7        i-i  A  2-^=153  51 
-lA-1,  "   =118  16        t-^  A  7=139  46 
i-i  A  l-^=134  56 

Cleavage  :  2-1  rather  perfect ;  i-i  less  distinct ;  7  in  traces.  Also  massive, 
and  presenting  imitative  shapes,  having  a  columnar  composition  ;  also  dull 
and  earthy. 

H.  =  3-5— 4*25.  G.=3-5  — 3'831.  Lustre  vitreous,  almost  adamantine. 
Color  various  shades  of  azure-blue,  passing  into  berlin-blue.  Streak  blue^ 
lighter  than  the  color.  Transparent — subtranslucent.  Fracture  conchoidal. 
Brittle. 

Comp.— 2  Ou  C+Cu  fl:=Carbonic  acid  25*6,  oxyd  of  copper  09-2,  water  52  =  loO.     Analyses 
1,  Klaproth  (Beitr.,  iv.  31,  1807);  2,  Phillips  (J.  Roy.  Institution,  iv.  276);  3,  VauqueUn  (Ann.  di 
Mus.,  XX.  1) ;  4,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xx.  250) : 
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1. 

Turjinsk 

24 

•70 

6=100  Klaproth. 

2. 

Chessj 

25-46 

69-08 

6-46=100  PhiUipa, 

3. 

u 

25-0 

68-5 

6-5  Yauquelin. 

4. 

Phenixville 

24-98 

69-41 

5-84  =  100-23  Smith. 

Abb^  Fontana  obtained  (1-  c.)  C  31-42,  Cu  68-573,  -mth  only  1*007  of  water. 

Pyr.,  etc. — Same  as  in  malachite. 

Obs.—  Occurs  in  splendid  crystallizations  at  Chessy,  near  Lyons,  whence  it  derived  the  nanto 
Chessy  Copper.  Also  in  fine  crystals  in  Siberia ;  at  Moldawa  in  the  Bannat ;  at  Wheal  Bullex 
near  Redruth  in  Cornwall ;  also  in  Devonshire  and  Derbyshire,  England ;  in  small  quantities  a 
Alston-Moor  and  Wanlockhead,  etc.;  at  Porto  Cabello,  S.  A. 

Occurs  in  Fenn.,  at  the  Perkiomen  lead  mine,  in  indifferent  specimens,  associated  with  galel 
nite,  blende,  and  cerussite ;  at  Phenixville,  in  crystals ;  at  Cornwall,  in  crystals  on  red  shale 
near  Nicholson's  Gap,  in  the  Blue  Ridge.  In  N.  York,  near  Sing  Sing.  In  N.  Jersey,  near  Ne^e 
Brunswick.  In  Wisconsin,  at  the  old  copper  diggings  near  Mineral  Point,  in  good  crystals  ;  aL^t 
at  the  Bracken  mine,  in  small  but  fine  crystals.  In  California,  Calaveras  Co.,  at  Hughes's  mino 
in  crystals. 

When  abundant,  azurite  is  a  valuable  ore  of  copper.  When  ground  to  an  impalpable  powder 
it  forms  a  blue  paint  of  a  bright  tint ;  but  it  is  of  little  value  as  a  pigment,  on  account  of  its  lia 
bihty  to  turn  green. 

Alt. — Azurite  occurs  altered  to  malachite  through  the  addition  of  carbonic  acid. 

752A.  Atlasite  .Bmi^.,  B.  H.  Ztg.,  xxiv.  310,  1865.  A  carbonate  of  copper  from  Chaiiarcillo  in 
Chili,  containing  chlorine.  It  much  resembles  atacamite.  It  is  coarse  or  fine  columnar,  with 
H.=3— 4;  G.=3-839— 3-869;  lustre  vitreous  to  silky;  color  between  celandine  and  emerald- 
green,  nearer  the  first;  streak  verdigris-green.     T.  Erhard  obtained  for  it  (L  c): 

C  16-48         Cu  70-18        fi9-30        CI  4*14        gangue  0-70  =  100-80, 

whence  he  derives  the  formula  7  (Cu'*C-l-H)+CuCl  +  3H,  equivalent  to  7  of  malachite,  1  of  a 
hydrous  chlorid  of  copper. 

According  to  this  formula  the  mineral  consists  of  14  Ou,  10  H,  1  Cu  CL  If  now  the  Cu  CI  ia> 
from  mixed  atacamite,  it  is  combined  with  3  Clu  H.  The  remainder,  11  Cu,  7  C,  7  H,  corresponds,! 
excepting  an  excess  of  water,  very  nearly  to  the  composition  of  azurite ;  11  Cu,  7^  C,  3|-  H,  would 
be  precisely  azurite.  Atlasite  may,  therefore,  be  a  mixture  of  about  3|  parts  of  azurite  with  4 
part  of  atacamite. 

753.  BISMUTITE.    Bismutit  Breiih.,  Pogg.,  liii.  627,  1841.     Kohlensaures  Wismuthoxyd, 
Wismuthspath,  Germ.    Bismuthite.     Carbonate  of  Bismuth. 

In  implanted  acicular  crystallizations  (pseudomorphons) ;  also  incru stingy 
or  amorphous ;  pulverulent. 

H.=4— 4*5  ;  3'5,  specimens  that  have  lost  their  lustre;  earthy,  1*5. 
G.=6*86— 6*909,  Breith. ;  7*67,  from  South  Carolina,  Eammelsberg.  Lus- 
tre vitreous  when  pure;  sometimes  dull.  Color  white,  mountain-green,- 
and  dirty  siskin-green  ;  occasionally  straw-yellow  and  yellowish-gray. 
Streak  greenish-gray  to  colorless.     Subtranslucent — opaque.     Brittle. 

Oomp. — According  to  Plattner's  examinations  (Pogg.,  liii.  727),  it  is  a  carbonate  of  bismuth,,' 
containing  some  iron  and  copper  (perhaps  a  carbonate  of  each),  and  also  sulphuric  acid. 

Rammelsberg  examined  specimens  from  South  Carohna,  probably  of  this  species,  and  obtained  I 
the  formula  3  (BiC+H)  +  BiH  (=Bi*C'H*)=Oxyd  of  bismuth  90-1,  carbonic  acid  6-4,  watei  ■ 
3-5=100.    Analyses:  1,  Rammelsberg  (Pogg.,  Ixxvi.  564,   1849);  2,  3,  Genth  (Am.  J.  ScL,  II. 
xxiiL427): 


C 

Bi 

a 

1.  Chesterfield  Dist. 

6-56 

90-00 

3-44=100  Ramm. 

2.            "            *' 

7-04 

89-05 

3-91  =  100  Genth. 

3.            "            " 

7-30 

87-67 

6-03=100  Genth. 

Pjrr.,  etc. — In  the  closed  tube  decrepitates  and  gives  off  water.    B.B.  fuses  readily,  and  on 
eharooal  is  reduced  to  bismuth,  and  coats  the  coal  with  yellow  oxyd  of  bismuth.     D.esolves  in 
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jltric  acid,  with  slight  efifervescence.     Dissolves  in  muriatic  acid,  affording  a  deep  yello  w  solu 
ion. 

Obs. — Bismutite  occurs  at  Schneeberg  and  Johanngeorgenstadt,  with  native  bismuth,  and  neaJ 
lirschberg  in  Russian  Voigtland,  with  brown  iron  ore,  native  bismuth,  and  bismuthinite  ;  at 
roachimsthal ;  near  Baden ;  also  in  the  gold  district  of  Chesterfield,  S.  C,  at  Brewer's  mine,  in 
porous  yellowish  masses,  sometimes  reddish  from  oxyd  of  iron  ;  surface  of  fracture  white  and 
ritreous,  resembling  somewhat  calamine ;  in  Gaston  Co.,  N.  C,  in  yellowish-white  concretions. 

j_  753A.  With  the  bismutite  of  Joachimsthal  occurs  another  bismuth  carbonate,  in  thin  longish 
Jrystals,  vitreous,  siskin-green  to  clove-brown,  translucent.  It  contains,  according  to  Lindacker 
Vogl's  Min.  Joach.,  168),  oxyd  of  bismuth,  carbonic  acid,  water,  silica;  effervesces  with  acids, 
md  B.B.  gives  bismuth  reactions. 


754.  LIEBIGITE.    J.  L.  Smith,  Am.  J.  Scl,  II.  v.  336,  1848,  and  xi.  259.     Uran-Kalk-Car- 
bonat  Vogl,  Jahrb.  G.  Reichs.,  iv.  221,  1863. 


In  mammillary  concretions,  or  tliin  coatings  ;  cleavage  apparent  in  one 
direction. 

H. =2—2*5.  Lustre  of  fracture  vitreous.  Color  beautiful  apple-green. 
Transparent. 

Oomp. — ^C+Oa  0+20  fl= Carbonic  acid  IM,  oxyd  of  uranium  36-2,  lime  71,  water  456; 
Cr  2Ca  C  +  ^='C  +  36fl,  Ramm.,=0  902,  ^  39-12,  Oa  7-67,  H  44-19  =  100.  Analysis  by  J.  L. 
Smith  (L  c.) : 

C  10-2  ^  380         Ca  8-9  ll  452 

Pyr.,  etc. — In  a  matrass  yields  much  water  and  becomes  yellowish-gray.  At  redness  it 
blackens,  without  fusing,  and  on  cooling  returns  to  an  orange-red  color.  At  a  higher  heat  it 
blackens,  and  remains  so  on  cooling.  With  borax  it  gives  a  yellow  glass  in  the  outer  flame,  and 
a  green  glass  in  the  inner.  Dissolves  readily  in  dilute  acids  -with  effervescence,  and  afibrds  a 
yellow  solution,  with  the  reaction  of  uranium  and  lime 

Obs. — Occurs  with  medjidite  on  pitchblende,  near  Adrianople,  Turkey;  also  at  Johanngeorgen- 
stadt and  Joachimsthal.  Dr.  Smith  states  that  both  the  lime  and  uranium  of  this  salt  are  derived 
from  the  pitchblende. 

A  related  mineral  from  Ehas  mine,  near  Joachimsthal,  has  been  examined  by  Vogl  and  J.  Lin- 
dacker (Jahrb.  G.  Reichs.,  iv.  221,  1853).  It  occurs  in  scaly  aggregations  on  pitchblende,  has  a 
siskin-green  color,  and  a  pearly  lustre  on  a  cleavage-face;  subtransparent  to  translucent;  U.=r 
2'5  — 3.  B.B.  on  charcoal  infusible  ;  with  borax  and  salt  of  phosphorus  the  reaction  of  uranium. 
Dissolves  with  effervescence  in  sulphuric  acid,  a  white  deposit  being  thrown  down;  solution  in 
sulphuric  and  muriatic  acids  green,  in  nitric  acid  yellow. 

Composition,  according  to  J.  Lindacker  (1.  c),  U  C  +  Ca  0  +  5  fi=C  24-18,  U  37-03,  Ca  15-55,  fl 
23' 34=  100.     Mean  of  three  analyses : 

C  23-86        U  3711         Ca  15-56        fl  23-34=99-87. 

These  carbonates  are  produced  by  the  action  of  carbonated  waters  on  the  sulphates. 

755.  VOGIilTE.    Uran-Kalk-Kupfer-Carbonat  Vogl,  Jahrb.  G.  Reichs.,  iv.  222,  1853.    Voglit 

Eaid.,  ib.,  223. 

In  aggregations  of  crystalline  scales.  Scales  rhomboidal  somewhat  lika 
gjpsum,  with  angles  of  100°  and  80°,  Haid. 

Lustre  pearly.     Color  emerald-green  to  bright  grass-green.     Dichroic. 

Comp. — 2  UC+2  CaC  +  Cu'C'+U  fl,  Lindacker,  from  his  analysis  (Jahrb.  G.  Reichs.,  ir 
222): 

C  26-41         U  3700         Ca  14-09         Cu  840         tl  13-90=100. 
Pyr.,  etc. — In  the  closed  tube  blackens  and  yields  water.     B.B.  in  the  platmum  forceps  infu 


718 


OXYGEN   COMPOUNDS. 


Bible,  colors  the  flame  deep  green ;  if  moistened  with  muriatic  acid  the  flame  is  momentarily  blue  ; 
With  soda  on  charcoal  yields  metallic  copper.     With  borax  in  O.F.  the  bead  is  yellow  while  ho( . 
and  reddish-brown  on  coohng ;  in  R.F.  green  while  hot  and  clouded  when  cold.     Soluble  in  acids  i 
with  effervescence. 
Obs.— From  the  Elias  mine,  near  Joachimsthal,  implanted  on  pitchblende. 


8.  OXALATES. 


756.  WHEWELLITE.     Oxalate  of  Lime  H.  T.  Brooke,  PhU.  Mag.,  III.  xvi.  449,  1840. 
calcite  Shepard,  Min.,  Ill,  1844.    Whewellite  B.  &  K,  Min.,  623,  1852. 


Oxa 


615 


Monoclinic.  C=72°  41^  I A  1=100°  36',  0  A  1-1= 
127°  25';  a:h:  c=l-5745  :  1  :  1'1499.  Observed  planes 
as  in  tlie  annexed  figure.  0  A  /=103°  14',  0  Al-i=: 
109°  28',  (9A-|-=14i°  6',  lAi-l=129°  42'.  Cleavage' 
parallel  with  0 ;  less  perfect  parallel  with  /,  and  the  longer 
diagonal.  All  the  planes  bright  except  I  and  -|-,  which 
are  vertically  striated.     Twins  :  composition-face  1-i. 

H.  =  2*5— 2*75.      Lustre  like  that  of  sulphate  of  lead. 
Yery  brittle.     Fracture  conchoidal.  -    : 


This  species,  an  oxalate  of  lime,  was  observed  by  Brooke  in  crystals 
from  a  tenth  to  a  fourth  of  an  inch  broad  on  calc  spar ;  the  locality  of  thQ. 
spar  is  not  known. 

The  name  oxacalcite  proposed  by  Shepard  is  badly  formed,  and  should  yield  to  Brooke  &' 
Miller's,  after  Prof.  Whewell  of  Cambridge. 
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757.  Thierschite  Liebig,  Ann.  Ch.  Pharm.,  Ixxxvi.  113,  1853.  An  oxalate  of  lime,  occurring 
as  a  grayish,  warty,  and  somewhat  opaline  incrustation,  about  a  line  thick,  on  the  marble  of  the 
Parthenon,  Athens.  A  complete  analysis  has  not  yet  been  made.  Its  origin  is  attributed  to  the 
action  of  some  kind  of  vegetation  on  the  marble.  It  is  probably  identical  with  wheweUite. 
Named  after  F.  v.  Thiersch,  the  discoverer. 


Ibi.  HUMBOLDTINE.  Faser  Resin  (Honigsteinsaurer  Eisen?)  Breith.,  Char.,  75,  1820.  Hum- 
Doldtine,  Oxalsaures  Eisen,  M.  de  Rivero,  Ann,  Ch.  Phys.,  xviii.  207,  1821.  Eisen-Resin  Breith.^ 
Grilb.  Ann.,  Ixx.  426,  1822.  Oxalit  Breith.,  Char.,  1823.  Humboldtit  Leonh.,  Handb.,  789, 
1826. 

In  capillary  forms ;  also  botryoidal  and  in  plates,  or  earthy ;  structure 
fibrous  or  compact. 

H.=:2.  G.= 2-13 -2-489.  Dull  or  slightly  resinous.  Color  yellow. 
Fracture  uneven,  earthy.  Acquires  negative  electricity  by  friction,  when 
insulated. 

OOMT.— 2  i^e  ^  +  3  fi:=Oxalic  acid  42*1,  protoxyd  of  iron  42*1,  water  16'8=100.  Analysis  Ijj 
Eammv?nberg  (Pogg.,  xlvi.  283): 

i^e  41-13  Oxalic  acid  42-40  (loss)  16-37=100. 

Man&ri  de  Rivero  obtained  (1.  c.)  Oxalic  acid  46*14,  and  protoxyd  of  iron  53-86,  with  no  watet 
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Earamelsberg  (Pogg..  liii.  631,  1841;  has  confirmed  his  former  analysis,  and  shown  that  the  iron 
is  all  protoxyd. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  turns  black,  and  becomes  magnetic.  B.B.  on  cnar 
coal  is  colored  at  first  black,  but  later  red.  and  with  the  fluxes  reacts  for  oxyd  of  iron. 

Obs. — Occurs  in  brown  coal  at  Koloseruk,  near  Bilin,  Bohemia;  at  Gross- Almerode,  in  Ilessia, 
and  according  to  T.  S.  Hunt,  at  Kettle  Point,  in  Bosanquet,  Canada,  as  an  incrustation  on  black 
■hales,  soft,  earthy,  sulphur-yellow  (Logan's  Report,  18o0,  1863). 
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VI.  HYDROCARBON  COMPOUNDS. 


>i 


•G4  Hio 

lU. 

Heptylio  Htdeid 

Gt  Hie 

^sHia 

765. 

OCTYLIO   HtDRTD 

•©8  Hi  8 

■Oe  Hi4 

•766. 

NONTLIO  HyDBID 

Xjg  XI20 

■a- 

ARRANGEMENT  OF  THE  SPECIES. 
I.  SIMPLE  HYDROCARBONS. 

1.  Mabsh-Gas  SiEMEB.— General  formula  GnH2n^.a. 

1.  NAPHTHA  GROUP.— Liquids. 

161.  Tetrylic  Hybrid 

762.  Pentylio  Hybrid 

763.  Hexylic  Hybrib 

There  are  also  in  nature  the  gaseous  members  of  the  series,  G  H4,  or  Marsh-gas  (Methyiic 
Hydrid) ;  G2  He,  or  Ethylio  Hybrid;  G3  Hg,  or  Tritylio  Hybrid. 

2.  BETA-NAPHTHA  GROUP.— Probably  polymeres  of  the  species  of  the  Naphtha  group  by  a  i 

common  multiple  ;  boiling  point  7°-8°  higher  than  for  corresponding  species  of  the  Naph- 
tha group. 

767.  nGiHio  769.  nGeHi*  771.  nGsHie 

768.  nGeHia  770.  hGtHxa 

8.  SCHEERERITE  GROUP.— Solid,  or  butter-like,  and  tasteless. 

772.  ScHEERERiTE  uGH*  773.  Chbismatitb  '  nGaH, 

2.  Ethylene  Series  or  OLETHTEa.— General  formula  BnlB.<ia- 

4.  PITTOLIUM  GROUP.— Liquids. 

774.  Decatylene  G10H20  776.  I>gdecatylenb  GiaHa* 

775.  Endecatylenb  GnHaa  777.  Decatritylenb  GisHm 

5.  PARAFFINE  group.-  Solids,  wax-like ;  tasteless. 

778.  Urpethitb  780.  Ozoceritb 

779.  Hatchettitb  781.  Zietrisikite 

Appendix. — 782.  Elateritb  783.  Settling  Stones  Resin 

3.  Camphene  Series. — General  formula  ■On'H.in^ t. 

6.  FICHTELITE  group.— SoM;  without  taste  or  smell ;  easily  crystallizable. 

784.  FlCHTELTTE  uGjoHib  786.   DiNITB 

786.  Hartite  nGiaHao  787.  Ixolytb 
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4.  Benzole  Series.— General  Formula  O^E^^t. 
1.  BENZOLE  GROUP.— Liquids. 


788. 

Benzole 

eoH, 

791.   CUMOLB 

789. 

TOLUOLB 

e,H8 

792.  Cymole 

790. 

Xylole 

■GsHio 

8.  KONLITE  GROUP.— Solid. 

793.  KoNLiTB  n^fiH, 

5.  Naphthalin  Sehtbs. — General  formula  ^^E-ia^i^. 

794.  Naphthalin  ^loHg 
Appendix. — 795.  Idrialtte. 

II.  OXYGENATED  HYDROCARBONS. 

1.  GEOCERITE  GROUP.— Ratio  of  e,  H=l  :  2.     Wax-like. 

796.  GeoCERITB  OaeHeeOa  797.  GeOMTRICITB  6i4H«eOi 

2.  SUCCINITE  GROUP.— Ratio  of  e,  H=5  :  8  to  5  :  8^.     Insoluble  in  alcohol  and  ether. 

[Below,  the  ratio  of  O,  H,  O  is  given  for  the  species,  and  for  better  comparison  the  car- 
bon is  made  40,  without  writing  out  a  formula.] 

798.  Copalite  40 :  64 :  1  802.  Ambritb  40 :  66 :  6 

799.  Succinite  40  :  64  :  4  803.  Bathvillitb  40  :  68  :  4 

800.  Walchowitb  40  :  64  :  3i?  804.  Torbanite  ?  40  :  68  :  2 

801.  ?  BUCARAMANGITB  40  :  66  :  2^ 

8.  XYLORETINITE  GROUP.  —Ratio  of  0,  H=5  :  8  to  5  :  8^.     Largely  soluble  in  ether,  and 
some  species  in  alcohoL 

805.  XYLORETINITE  40  :  64  :  4  806.  Leijcopetrite  40  :  67i  :  2| 

807.  EUOSMITB  40  :  68  :  2J 

4.  SCLERETINITE  GROUP.— Ratio  of  e,  H=5  :  7.    Insoluble  in  alcohol  and  ether. 

808.  SCLERETINITE  40  :  56  :  4 

6.  PYRORETINITE  GROUP.— Ratio  of  6,  H=5  :  7  to  5  :  6J.    Soluble  in  alcohol  or  ether. 

809.  Jaulingitb  (p.  800)       40?  :  60  :  4^  811.  Rochlkderttb  40  :  56  :  6 

810.  Pyrobetinitb  40  :  56  :  4  812.  Soiilanitb  40  :  52  :  Si 
810A.  Reussinitb                 40  :  56  :  3               813.  Guyaquillitb  40  :  52  :  6 

6.  Ratio  of  €,  H=5  to  5^  or  less.     Insoluble  in  alcohol  or  ether. 

814.  Middletonitb  40  :  44 :  2  815.  Stanekitb  ?  40  :  44 :  S 

816.  Anthracoxenitb  40  :  38  :  7| 

46 
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7.  DYSODILE  GROUP.— Containing  sulphur  in  place  of  part  of  the  oxygen. 
817.  Tasmanite  40:  64:  3  818.  Dysodilb 

Appendix.— 819.  Hiboite.  820.  Baikeeinite. 


Ill,  ACID  OXYGENATED  HYDROCARBONS. 


821.  BUTYRELLITE 

822.  Geocerellitb  (Geoceric  acid) 

823.  Brucknerellite  (Georetinic  acid) 

824.  SucciNELLiTE  (Succinic  acid) 

825.  Retinellite 

826.  Dopplekite 

827.  Melanellitb 


■G32  H64  04 

■6^28  Hse  O4 
■G4   He   O4 

?^loHi2  06 
•O12  Hi  0^04 


}i28.  Mellite 

829.   PiGOTITB 

829  A.  Organic  salts  of  iron 


IV.   SALTS  OF  ORGANIC  ACIDS. 

3tl  M^+ 18  fi  €4  e-2lB4/3M+6  aq 

Undetermined 


V.  NITROGENOUS  HYDROCARBONS. 


Species  undetermined. 

Appendix  to  Hydrocarbons. 
830.  asphaltum 


831.  Mineral  Coal 


The  formulas  above  are  all  written  on  the  new  system.  If  the  number  connected  with  H  ii 
halved  in  each  case,  and  the  barred  capitals  are  replaced  by  common  capitals,  they  will  then  con« 
form  to  the  old  system. 

The  native  hydrocarbons  are  very  imperfectly  known.  Most  of  the  kinds  hitherto  recognized 
in  mineralogy  are  more  analogous  to  rocks  than  minerals.  Amber,  for  example,  instead  of  being 
a  species,  is  a  mixture  of  four  or  more  species,  as  Berzelius  long  since  pointed  out,  and  only  two 
of  the  number  have  thus  far  been  investigated.  The  presence  of  succinic  acid,  one  of  these  two, 
is  spoken  of  as  an  essential  constituent  and  distinguishing  feature  of  amber ;  and  this  it  is  ;  but 
only  in  the  way  that  fctidspar  is  a  constituent  of  granite.  Petroleum,  Asphaltum,  and  the  various 
kinds  of  mineral  resins  and  wax  are  similar  mixtures,  in  the  hght  of  chemistry,  as  has  been 
shown  by  many  investigators.  But  still  the  true  line  of  investigation  is  so  Uttle  appreciated  that 
new  resins  or  asphalts  are  from  time  to  time  brought  forward  as  species  in  mineralogy  upon 
characters  that  only  prove  them  to  be  mixtures.  And  chemistry,  while  working  toward  a  better 
tstate  of  this  department  of  mineralogy,  often  fails  in  its  researches  to  distinguish  educts  (native 
mgredients)  from  products. 

The  facts  in  the  case,  and  the  true  idea  of  the  science,  sustain  the  course  of  the  author  in  here 
removing  amber  from  mincralogical  species,  and  calling,  not  amber,  but  the  insoluble  resin  which 
constitutes  four-fifths  of  its  mass,  succinite;  and  in  endeavoring  to  apply  the  same  method 
throughout  the  hydrocarbon  section.  Much  more  investigation  is  demanded  before  satisfactory 
results  can  in  all  cases  be  attained.  But  by  pursuing  the  subject  in  the  way  here  recognized,  _ 
the  section  will  ultimately  become  an  exhibition  of  the  actual  species  of  hydrocarbons  in  uaturei» ' 
and  thus  J)e  elevated  to  the  same  level  with  other  parts  of  the  science. 
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I.  SIMPLE  HYDROCAKBONS. 
NAPHTHA  AND  BETA-NAPHTHA  GROUPS. 

Stn.  oj  Naphtha  aot)  Petroleum.     N-i.^e^  Slrdbo,  xvi.  L  ^  15,  Dioscor.,  i.  101  Naphtha, 

Bitumen  h^uidum  candidum,  Plin.,  ii.  109,  xxxv.  51.     Naphtha  flos  bituminis  Agric.  Ort.  Caua 

Subt.,  45,  154-4.     Liqaidum  bitumen,  nunc  vocatur  Petroleum,  Agric,  Nat.  Foss.,  222,   1546. 
Erdol,  Bergoi,  Steinol,  Germ.     Mineral  Oil.     Kerosene.     Bitumo  liquide  Fr. 

The  liquids  or  oils  of  the  Naphtha  and  Beta-naphtha  groups  occur  as 
constituents  of  the  lighter  kinds  of  petroleum.  The  other  native  constitu- 
ents, and  the  most  abundant,  are  the  oils  of  the  Ethylene  series  and  the 
paraffins ;  and  the  proportion  of  ethylenes  increases  with  the  increase  of 
density  or  viscidity.     (See  Piitolium  Group,  and  Paraffin.) 

The  general  formula  is  On  H2n  +  2,  or  that  of  the  Marsh-gas  series.  The 
specific  gravities,  boiling  points,  and  vapor  densities  increase  with  the 
increase  in  the  atomic  number,  or  the  value  of  n  in  the  above  formula,  as 
shown  in  the  following  table,  which  contains  also  the  percentage  composi- 
tion : 


Yapor  Density  found. 
2-1 10 
2-538 
3-053 
3-647 
3-992 
4-460 


Naphtha  Group. 

0 

H 

Boiling  T. 

G. 

161. 

Tetbylic  Htdbid 

e4Hio  =  82-80 

17-20 

0°0? 

0-600 

762. 

Pextylio  Hydrtd 

"Gs  Hi2=83-33 

16-67 

30-2 

0-640 

763. 

Hexylic  Hybrid 

e6Hi4=83-72 

16-28 

61-3 

0-676 

764 

Heptylic  Hybrid 

e^H,  6=84-0 

160 

90-4 

0-718 

76L 

OcTYLic  Hybrid 

■08Hi8=84'21 

15-79 

119-6 

0-737 

766. 

NoNYLio  Hybrid 

69  H2o=84-38 

15-62 

150-8 

0-756 

Beta-Naphtha  Group. 


91 


BoUing  T. 

G. 

Yapor  Density. 

767. 

04  Hio 

8-9° 

0-611 

768. 

06  Hi  a 

37-0 

0-645 

2-514 

769. 

0«  Hi  4 

68-5 

0-689 

3-038 

770. 

07  Hi  6 

98-1 

0-730 

3-551 

771. 

08  H18 

127-6 

0-75!^ 

3-990 

The  names  Amy  lie  ffydrid,  CaproyHc,  (Enanihylic,  Caprylic,  Pelargonylic,  are  often  used  for 
the  above  7d2  to  766.  Those  in  the  table  are  derived  from  the  Greek  for  4,  5,  6,  7,  8,  9,  and 
were  propost* d  by  Gerhardt. 

The  constitution  of  petroleum  has  been  investigated  by  various  chemists,  among  whom  the 
most  prominent  are  Pelouze  and  Cahours  (C.  R.,  liv.  124.  Ivi.  505,  Ivii.  62),  and  C.  'SI.  Warren 
(Mem.  Am.  Ac.  Boston,  II.  ix.  x.,  Am.  J.  Sci.,  II.  xl.  xlv.  xlvi.).  Pelouze  and  Cahours  continue 
the  naphtha  series  to  -BisHsj,  and  state  evidence  of  the  existence  of  still  higher  members.  But 
Warren  arrived  at  the  conclusion  that  the  naphtha  or  marsh-gas  scries  terminates  with  €»  II30, 
and  that  the  oils  of  higher  density  and  atomic  numbers  belong  to  the  ethylene  series  (t^nHgn).  More- 
over, Warren  brought  out  the  fact  that  there  was  a  second  naphtha  group,  differing  from  the  other  in 
its  higher  boiling  points — the  Beta-naphtha  group  above.  This  chemist  also  determined  with 
gfreat  exactness  the  boiUng  points  of  the  two  groups,  and  found  that   in   both  there  was  the 
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common  difference  of  about  30°0.  for  successive  terms  in  the  series  (or  for  a  difference 
■e  Hs) ;  but  tliat  the  boihng  points  in  the  second  series  were  about  8°  higher  correlatively  than 
those  of  the  1  st  series,  as  the  tables  show. 

The  specific  gravities  and  vapor  densities  for  761  are  from  Ronalds.  Those  of  the  others, 
762  to  772,  are  from  Warren,  excepting  the  vapor  densities  of  762,  763.  The  vapor  density  of 
767  has  not  yet  been  determined.     Warren's  specific  gravities  were  taken  at  0°  C. 

Ronalds  has  observed  that  the  gaseous  compounds  of  the  marsh-gas  series  ^2  Hg  and  -Gs  Hg 
(2d  and  3d  terms  in  the  marsh-gas  series)  also  exist  in  connection  with  petroleum.  Marsh-gas 
itself,  the  first  term  in  the  series  O  H4,  is  a  very  common  gas  of  coal  beds  and  bituminous  depos- 
its, as  well  as  of  modern  marshes. 

Petroleum  passes  by  insensible  gradations  into  piitasphalt  or  maltha  (viscid  bitumen) ;  and  the 
latter  as  insensibly  into  asphalt  or  solid  bitumen. 

Petroleum  occurs  in  rocks  or  deposits  of  nearly  all  geological  ages,  from  the  Lower  Silurian  to 
the  present  epoch.  It  is  associated  most  abundantly  with  argillaceous  shales  and  sandstones,  but  is 
found  also  permeating  limestones,  giving  them  a  bituminous  odor,  and  rendering  them  sometimes 
a  considerable  source  of  oil.  From  these  oleiferous  shales  and  limestones  the  oil  often  exudes, 
and  appears  floating  on  the  streams  or  lakes  of  the  region,  or  rises  in  oil  springs.  It  also  exists 
collected  in  subterranean  cavities  in  certain  rocks,  whence  it  issues  in  jets  or  fountains  whenever 
an  outlet  is  made  by  boring.  These  cavities  are  situated  mostly  along  the  course  of  gentle 
anticlinals  in  the  rocks  of  the  region ;  and  it  is  therefore  probable,  as  has  beeu  suggested,  that 
they  originated  for  the  most  part  in  the  displacements  of  the  strata  caused  by  the  slight  uplift. 
The  oil  which  fills  the  cavities  has  ordinarily  been  derived  from  the  subjacent  rocks ;  for  tho 
strata,  in  which  the  cavities  exist,  are  frequently  barren  sandstones.  The  conditions  required  for 
the  production  of  such  subterranean  accumulations  would  be  therefore  (as  others  have  explained) 
a  bituminous  oil-bearing,  or  else  oU-producing,  stratum  at  a  greater  or  less  depth  below ;  cavities 
to  receive  the  oil ;  an  overlying  stratum  of  close-grained  shale  or  limestone,  not  allowing  of  the 
easy  escape  of  the  naphtha  vapors. 

If  the  oil  exists  ready  formed  in  the  rocks,  only  a  slight  heat  above  that  common  to  the  rocks 
would  be  needed  to  expel  the  oil  slowly  from  below.  And,  without  heat,  as  Hunt  states,  the  oil 
might  be  expelled  through  the  pressure  of  superincumbent  waters  from  the  oil-bearing  shales  or 
days,  and  would  rise  and  occupy  the  cavities  because  so  light  as  to  float  on  the  waters. 

But  if  the  oil-producing  bed  contained  not  the  oil  ready  made,  but  only  hydrocarbonaceous 
matters  that  may  afford  it  on  destructive  distillation,  the  oil  would  have  required  considerable 
heat  for  its  production. 

In  the  Caspian  and  Rangoon  naphtha  regions  the  oleiferous  clayey  deposits  are  nearly  or  quite 
superficial,  and  the  oil,  a  viscid  kind,  exudes  readily  into  pits  made  for  collecting  it. 

In  the  United  States  liquid  oQ  occurs  in  the  Lower  Silurian,  in  the  "Bird's-eye"  limestone  of 
Riviere  a  la  Rose  (Montmorenci),  Canada,  and  of  Watertown,  K  Y.,  in  drops  in  fossil  coral;  and 
in  the  Trenton  limestone  at  Pakenham,  Canada,  the  cavities  of  large  Orthocerata  sometimes  hold 
several  ounces  (T.  S.  Hunt,  Am.  J.  Sci.,  II.  xxxv.  166,  1863);  on  Grand  Manitoulin  Id.,  where  a 
spring  affording  it  arises  from  the  Utica  shale,  the  source  possibly  the  subjacent  limestones ;  at 
Guilderland,  near  Albany,  from  the  Hudson  River  group,  as  observed  in  a  spring  by  Beck ;  quite 
freely  in  hmestone  and  shale  near  Chicago;  far  more  so  in  Kentucky,  in  the  Cumberland  oil 
region,  the  wells,  "from  which  tens  of  thousands  of  barrels  of  oil  have  flowed"  (Newberry), 
descend  200  ft.  into  the  Blue  Limestone,  in  which  there  are  bituminous  shaly  strata  overlaid  by 
sheets  of  thin-bedded  compact  hmestone ;  these  features  prevail  from  Lincoln  and  Casey  Cos., 
through  Adair  and  Russell,  Cumberland  and  Clinton  Cos.,  Ky.,  and  Overton  and  Jackson  Cos.,  Tenn. 

In  the  Upper  Silurian  traces  have  been  observed  in  the  Niagara  limestone  and  the  Medina  red 
shales;  at  Gaspe,  Canada,  in  a  Lower  Helderberg  hmestone,  on  Silver  Brook,  etc. ;  near  Chicago, 
so  abundant  in  a  limestone  as  to  ooze  out,  and  the  rock  may  be  made  to  burn,  owing  to  its 
presence. 

In  the  Lower  Devonian,  the  Corniferous  limestone  is  regarded  by  Hunt  as  the  source  of  the  oil 
of  Enniskillen,  Canada,  where  there  are  large  areas  covered  by  the  half-inspissated  bitumen. 
Hunt  states  (L  c.)  that  at  Rainham,  Canada,  on  L.  Erie,  shells  of  Pentamerus  araius  are  sometimes 
filled  with  petroleum ;  and  that  in  other  places  in  the  region  imbedded  corals,  Heliophyllum  and 
Favosites,  have,  in  certain  of  the  layers,  their  cells  full  of  oil  (while  in  other  layers  it  is  absent 
from  the  corals),  and  in  quarrying,  the  oil  flows  out  and  collects  on  the  water  of  the  quarry ;  and 
at  Gaspe,  Lower  Devonian  sandstones  afford  oil  springs  and  give  rise  to  beds  of  thickened  petro- 
leum, and  the  chalcedonic  geodes  of  a  trap  dyke,  intersecting  the  sandstone,  sometimes  contain 
petroleum.  In  the  Middle  Devonian,  tho  Black  shale,  or  Genesee  slate,  is  supposed  by  many 
geologists  to  be  the  principal  source  of  the  oil  of  Pennsylvania,  the  Kenawha  valley,  and  other 
parts  of  eastern  Virginia,  and  of  Ohio  and  Michigan ;  but  J.  P.  Lesley  attributes  much  of  the  oii 
of  western  Pennsylvania  to  the  Subcarboniferous.  Near  Fredonia,  Chatauque  Co.,  and  at  Rock- 
ville,  Alleghany  Co.,  oil  is  found  in  connection  with  Chemung  rocks,  or  the  Upper  Devonian  (Hall). 

A  Httle  oii  has  been  observed  in  connection  with  Triassic  shales  at  Southbury,  Conn.     The  oU 
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Ot  southern  Califoruia  proceeds  from  Tertiary  shales.  On  Trinidad  a  thick  oil,  with  asphalt,' 
occurs  in  connection  with  lignite  and  other  vegetable  remains  in  the  shales  constituting  the  uppei 
part  of  the  Tertiary ;  and  specimens  of  the  vegetable  material,  partly  changed  to  oil  and  pene- 
trated by  it,  and  having  its  cells  looking  as  if  they  had  been  corroded,  as  a  result  of  the  change^ 
are  described  by  Wall  (Q.  J.  G-.  Soc,  xvi.  46(i). 

Noted  foreign  locahties  are  3  m.  from  Ye-nan-gyoung  {Fetid-ivater-rivulet),  Burmah  (and  exported 
from  Rangoon),  where  there  are  about  100  wells,  from  180  to  30(i  feet  deep,  each  lined  with  hori- 
zontal timber,  but  not  all  now  worked  (Oldham);  the  peninsula  of  Apcheron  on  the  western 
shore  of  the  Caspian,  at  Bakee,  where  naphtha  exudes  from  argillaceous  and  calcareous  beds, 
especially  the  former,  of  the  Middle  Tertiary  (Abich),  and  where  it  has  long  been  used  for  burn- 
ing in  lamps  and  for  cookhig;  near  the  centre  of  the  region  the  light  and  pure  naphtha  oil  ia 
obtained,  while  along  its  borders  the  oil  is  a  thicker  petroleum,  or  passes  into  an  asphalt,  and 
solid  masses  of  this  asphalt  are  often  seen  floating  in  the  Caspian ;  on  the  island  of  Tscheleken, 
near  the  eastern  coast  of  the  Caspian,  in  Balkan  Bay;  on  the  banks  of 'the  Kuban,  promontory 
of  Taman,  east  side  of  isthmus  between  the  Azof  and  Black  Sea ;  near  the  river  Betchora,  in  the 
government  of  Archangel,  Russia;  near  the  village  of  Amiano,  in  Parma,  Italy,  whence  enough 
was  formerly  obtained  to  light  the  streets  of  Genoa;  at  Zaute,  one  of  the  Ionian  islands  (ancient 
Zacynthus"),  which  has  furnished  oil  for  more  than  2,000  years,  its  petroleum  spring  having  been 
mentioned  by  Herodotus.  PHny  mentions  the  oil  of  a  spring  at  Agrigentum,  Sicily,  and  states 
that  it  was  collected  and  used  for  burning  in  lamps,  as  a  substitute  for  oil.  He  distinguishes  this 
oil  from  naphtha,  which  ho  says  was  too  light  and  inflammable  for  such  a  use.  Of  naphtlia, 
he  mentions  a  locality  in  "Parthia"  (about  the  sources  of  the  Indus).  Oil  is  found  also  near  the 
city  of  Mexico,  and  on  the  river  Lagun. 

The  oil  spring  of  Cuba,  Alleghany  Co.,  N.  Y.,  called  the  Seneca  Oil  Spring,  long  knox^-n,  was 
described  by  Prof.  Silliman  in  1833  (Am.  J.  Sci.,  xxiii.  97)  as  a  dirty  pool,  about  18  ft.  across, 
covered  with  a  film  of  oil,  which  was  skimmed  oft'  from  time  to  time  for  medicinal  purposes.  The 
80-called  "Seneca  oil,-''  sold  at  the  time  in  the  shops  (and  from  which  he  often  distiUed  naphtha 
for  preserving  potassium),  he  observes  was  not  from  this  spring  (around  which  the  Seneca  Indians 
then  had  a  reserve  of  a  square  mile),  but,  as  he  was  told,  from  Oil  Creek,  Venango  Co.,  Pa.,  about 
100  m.  from  Pittsburg.  Seneca  Lake  has  oil  on  its  surface  in  some  parts,  and  it  is  said  to  have 
given  the  name  to  the  oil ;  but  whether  this  is  the  true  source,  or  whether  it  came  from  its  being 
(MDllected  and  sold  by  the  Seneca  Indians,  is  not  clear.  Hildreth  in  1833  (ib.,  xxiv.  63),  and  later 
in  1836  (ib.,  xxix.  86,  121,  129),  gave  an  account  of  the  salt  wells  of  the  Little  Kenawha  valley, 
which  then  aff'orded,  he  says,  50  to  100  gallons  a  year.  He  also  speaks,  in  1833,  of  a  well  476 
ft.  deep,  30  m.  N.  of  Marietta,  Ohio,  which,  when  first  opened,  discharged  at  intervals  of  2  to  4 
days,  for  3  to  6  hours  each  time,  throwing  out  30  to  60  gallons  of  oil  at  each  '-eruption,"  but  was 
then  yielding  only  a  barrel  a  week.  In  1 840  a  spouting  well  of  oil,  at  Burksville,  Kentucky,  was 
described  (ib.,  xxxix.  195);  the  well  was  bored  for  salt,  and  200  ft.  down  a  "fountain  of  pure  oil 
was  struck,  which  was  thrown  up  more  than  12  ft.  above  the  surface  of  the  earth,"  emittmg, 
according  to  the  estimate,  75  gallons  a  minute;  it  "continued  to  flow  for  several  days  succes- 
sively," but  then  failed;  and  efforts  to  bring  it  into  action  again,  or  find  another,  were  not  suc- 
cessful. The  petroleum  of  Euniskillen,  Canada,  was  mentioned  in  1844  by  Mr.  Murray,  in  the 
Canada  Geological  Report  for  1846 ;  and  in  1857  wells  were  sunk  for  the  collection  of  it.  In  1S59, 
on  Oil  Creek,  Venango  Co.,  Pa.,  a  boring  for  salt,  but  75  feet  deep,  let  out  the  first  fountain  of  oil 
of  that  now  famous  oil-region.     For  many  weeks  it  discharged  1,000  gallons  per  day. 

The  origin  of  petroleum,  including  the  lighter  as  well  as  heavier  kinds,  has  been  attributed 
by  some  to  the  decomposition  of  vegetable  substances  alone  (Bischof,  etc.) ;  but  it  is  now  gene- 
rally admitted  that  it  has  come  from  animal  as  well  as  vegetable,  as  urged  by  Dufrenoy  (Miu.,  iv. 
602,  1859),  J.  S.  Newberry  (Ohio  Agric.  Rep.,  1869),  and  T.  S.  Hunt  (Can.  Nat.,  vi.  241,  1861, 
Am.  J.  Sci.,  II.  XXXV.,  Ch.  News,  1803). 

The  conditions  favorable  to  the  formation  of  naphtha,  as  shown  by  the  characteristics  of  the 
deposits  in  which  it  is  found  native,  are  the  following:  (1)  the  difl'usion  of  organic  material 
through  a  fine  mud  or  clay;  (2)  the  material  in  a  very  finely  divided  state;  and  (3),  as  a  conse- 
quence of  the  preceding,  the  atmosphere  excluded  as  far  as  possible  from  the  material  undergoing 
decomposition.  There  is  reason  to  believe  that  no  more  heat  was  required  than  ^yhat  ^s  as  aflbrded 
by  the  natural  climate  or  temperature  of  the  region  and  the  process  of  fermentation. 

Shales,  the  most  common  oil-bearing  rocks,  were  originally  the  fine  mud  of  deep  or  shallow 
seas ;  and  the  hraestones  were  the  same,  only  the  mud  was  CiUcareous  in  nature,  like  the  cora." 
mud  of  many  a  coral  lagoon,  as  the  author  has  elsewhere  described  after  personal  cxaminatiou- 
These  shales  ordinarily  contain  few  fossils  of  any  kind,  and  very  rarely  distinct  vegetable  remains. 
It  may  bo  questioned  whether  tough  fucoids  (sea-weeds),  or  the  branches  and  leaves  of  ordinary 
plants  imbedded  in  such  clays,  would  ever  become  so  subdi\idcd  or  disorganized  as  to  make  tha 
requisite  emulsion  with  the  mud  free  from  any  vegetable  furm.s ;  and  it  is  more  probable  that  the 
vegetable  material  present  was  either  dehcate  water-plants,  or  was  derived  from  abundant 
infusorial  or  microscopic  vegetable  life.     The  limestones,  ou  the  contrary,  are  sometimes  full  of 
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fossils,  but  these  are  animal ;  and,  as  the  solid  parts  which  make  the  fossils  are  to  a  large  extent 
ground  up  to  make  the  mud  that  becomes  the  limestone,  the  organic  material  these  hard  parts 
contain,  as  well  as  that  of  the  fleshy  parts  and  oils,  would  be  difiused  through  the  mud  or  earth  in 
the  very  condition  demanded. 

The  light  native  oils  do  not  occur  in  coal  beds,  which  were  made  from  thick  beds  of  vegetable 
debris. 

In  the  above-mentioned  circumstances,  with  the  deposits  under  pressure  from  superincumbent 
beds,  the  atmospheric  air  almost  totally  excluded,  the  organic  material  might  undergo  docompo- 
Biticn  through  the  reactions  of  its  own  elements  alone.  (See  on  this  subject,  and  the  reactions 
mentioned  below,  Bischof,  Chem.  G-.,  ii.  1853,  T.  S.  Hunt,  Can.  Nat.  and  Ch.  News,  1.  c.)  The 
average  composition  of  dry  wood  (the  ash  and  nitrogen  excluded)  is  represented  by  -Ge  1X904  = 
Carbon  49-66,  hydrogen  6*21,  oxygen  44*13  =  100.  Taking  two  parts,  we  have  •Gi2Hi8-08.  If 
now  the  oxygen  combines  with  carbon  to  form  carbonic  acid,  4OO2  will  thus  be  removed,  leaving 
■Gg  Hi  8,  which  is  the  composition  of  one  of  the  species  of  the  naphtha  group,  the  fifth,  on  p.  720. 
But  -GgHig,  or  -GssHts,  its  multiple  by  4,  corresponds  also  to  3  (Oe  Hi4)+"08Hi8  +  i(Gi2H24), 
the  first  two  members  light  naphtha  oils,  and  the  last  an  ethylene,  a  composition  much  like  that 
of  Pennsylvania  petroleum.  The  decomposition  might  not  be  as  simple  as  here  taken,  as  ^  to  1 
p.  c.  of  nitrogen  is  also  present,  and  there  would  also  be  some  animal  material.  But  the  illustra- 
tion is  still  satisfactory.  That  no  water  (H2  O)  would  be  formed  from  the  elements  of  the  organic 
material  is  apparently  indicated  by  the  fact  that  this  would  make  an  excess  of  carbon  or  a  defi- 
ciency of  hydrogen.  From  Chevandier's  numerous  analyses  (Ann.  Ch.  Phys.,  III.  x.  129),  the 
average  composition  of  dry  wood  is  carbon  51-21,  hydrogen  6-24,  oxygen  41'45,  nitrogen  riO, 
corresponding,  if  the  nitrogen  is  not  counted,  to  -812  H17.5O7.5;  from  which  the  resulting  oils 
might  be  nearly  the  same  as  above. 

Were  there  less  confinement  by  superincumbent  beds  or  earthy  material,  part  of  the  hydrogen 
might  be  lost  by  combining  with  the  carbon  and  escape  as  marsh  gas  (■GH4),  and  thus  determine 
the  formation  of  the  thicker  oils;  or  else  of  the  solid  insoluble  hydrocarbons,  more  or  less  oxyge- 
nated, which  make  many  shales  a  rich  source  of  oil  on  distillation. 

With  the  air  not  well  excluded,  as  in  the  case  of  all  thick  beds  of  vegetable  debris,  such  as 
have  formed  peat  and  the  various  kinds  of  coal,  the  decompositions  would  be  more  complex  ;  out- 
side oxygeu  carrying  off,  it  may  be,  part  of  the  hydrogen  (as  water),  and  of  the  carbon  (as  carbonic 
acid).  Thus  -612  Hig  Bs  (composition  of  wood)  may  change  to  -612  H14.5  O5,  the  average  compo« 
sition  o^peat;  or  to  -612  H12  Os.s^Carbon  61-92,  hydrogen  5-66,  oxygen  26-42  =  100,  a  medium 
brown  coal  (or  lignite);  or  -012  H9.75  Oo.87=Carbon  85-88,  hydrogen  5*82,  oxygen  8-30=100, 
Wigan  cannel  coal,  etc. 

Marsh-gas  (OH4)  is  a  common  gas  of  marshy  places  and  of  Artesian  wells,  and  so  also,  though 
less  abundantly,  carbonic  acid  (Bischof).  The  distillation  of  wood  will  afford  the  sohd  hydrocar- 
bons of  the  paraffin  group ;  Reichenbach,  in  his  discoverj--  of  paraffin,  obtaining  it  from  the  wood 
of  the  Fagus  sylvatica.  Dr.  J.  S.  Newberry  states  (priv.  contrib.)  that  off  the  shores  of  Lake 
Superior,  at  Marquette,  he  observed  bubbles  of  gas  coming  from  the  bottom  to  the  surface,  which 
proved  to  be  carburetted  hydrogen ;  and  also,  now  and  then,  drops  of  oil  slowly  rising,  and  finally 
spreading  over  the  surface,  which  oil  proved  on  examination  to  be  a  kind  of  petroleum.  Although 
the  vegetable  origin  of  the  oil  was  not  certain,  it  seemed  to  be  altogether  probable.  On  the  island 
of  Trinidad  the  oil-producing  beds  are  clayey  beds  in  the  Tertiary,  containing  remains  of  plants, 
and  Wall  states  (Q.  J.  G-.  Soc,  xvi.  460)  that  there  is  full  evidence  that  the  Uquid  and  soHd  bitu- 
men was  produced  at  the  ordinary  temperature  and  condition  of  chmate  in  the  occurrence  of 
numerous  specimens  of  the  vegetable  matter  in  process  of  transformation,  which  have,  as  a  con- 
sequence, the  organic  structure  more  or  less  obhterated. 

In  the  change  of  animal  matters  to  oil,  there  is  more  nitrogen  present  to  give  complexity  to  the 
mutual  reactions.  But  when  the  material  is  animal  oils,  there  are  only  carbon,  hydrogen,  and 
oxygen,  as  in  the  case  of  vegetation.  In  such  oils  there  are  nearly  the  proportions  -Gis  H34  Oj,. 
In  the  case  of  such  a  compound  (oleic  acid),  the  forming  of  carbonic  acid  from  the  oxygen  would 
separate  -6O2,  and  leave  ^17  H34,  of  the  ethylene  ratio;  in  that  of -On  H34  O2  (margaric  acid) 
the  same  would  leave  -Gie  H34,  or  a  combination  of  marsh-gas  oils.  Warren  and  Storer  have 
obtained  (Mem.  Am.  Ac.  Boston,  ix.  177  Am.  J.  ScL,  IT.  xlii.  250)  from  the  destructive  distillation 
of  a  fish-oil,  after  its  saponification  by  lime,  all  the  compounds  above  enumerated  of  the  Naphtha 
p-oup,  besides  others  of  the  ethylene  and  benzole  series. 

Dr.  Newberry  has  observed  that  cannel  coal  sometimes  shows  by  its  animal  fossils  that  part 
of  its  oily  products  may  be  of  animal  origin  (Am.  J.  Sci.,  II.  xxiii.  212,  1857),  instancing  a  case 
in  Ohio  in  which  the  coal  contained  fossil  fishes.  He  also  remarks  on  the  disagreeable  smell  of 
Home  limestone  oil,  and  attributes  it  to  its  animal  origin.  Dufrenoy,  in  his  Mineralogy  (iv.  602, 
185Lt),  gives  prominence  to  the  fact  that  remains  of  fishes  are  common  in  oil-producing  shales, 
and  to  the  view  that  they  are  the  source  of  the  oil,  mentioning  as  examples  the  black  shales  in 
the  Coal  formation  at  Saarbruck  in  Prussia,  and  Ygornay  near  Autun  in  Prance ;  the  Permian 
(Zechetein)  at  Mansfeld;  grayish  limestone,  in  the  Lias,  at  Doubs;  and  grayish  shale,  in  the 
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Middle  Tertiary,  at  Menat,  30  m.  from  ClermoDt,  France;  all  of  which  abound  in  the  remains  of 
fishes.  The  shales  adjoining  the  Albertite  of  Nova  Scotia  have  been  mentioned  as  another  exam- 
pie  of  tliis  kind.  The  black  semibituminous  or  coaly  shales  of  the  Triassic  of  the  Connecticut 
valley  contain  numerous  fossil  fishes,  and  these  are  the  only  fossils. 

licsquereux  derives  petroleum  (Trans.  Am.  Phil.  Soc.  Philad.,  xiii.  31.3)  mainly  from  the  decom- 
position of  fucoids  and  other  marine  plants,  arguing  for  it  on  the  ground  of*  its  occurrence  so 
largely  in  rocks  of  marine  origin.  S.  F.  Peckham,  in  a  recent  communication  to  the  author, 
sustains  the  idea  that  the  Ught  naphtha  oils  are  solely  of  animal  origin. 

It  is  to  be  noted  that  wherever  marsh  or  water  plants  have  grown  in  past  time  there  must 
have  been  also  a  profusion  of  minute  animal  life  to  aflbrd  nitrogen  and  sulphur  to  the  accumula- 
ting debris ;  and,  conversely,  vegetable  hfe  of  microscopic,  if  not  also  of  larger  kinds,  is  present 
wherever  there  is  animal  life. 

The  word  naphtha  is  from  the  Persian  nafata,  signifying  to  exvde ;  and  petroleum  from  nirpos, 
rock,  and  okum,  oil  (the  latter  from  the  Greek  tAatoi-,  oil),  dating  only  from  the  middle  ages  (se* 
Stn.). 

Alt. — Petroleum  undergoes  alteration  of  condition  in  two  ways : 

1.  The  evaporation  of  its  lighter  oils.  When  exposed  to  the  air  the  petroleum  is  free  from  pres- 
sure, except  the  ordinary  atmospheric,  and  open  to  the  heat  and  vsdnds  of  the  region.  As  a  con- 
sequence the  lighter  naphtha  oils  pass  off,  leaving  only  the  heavier,  and  the  substance  becomes 
gradually  viscid,  or  even  a  solid  consisting  largely  of  soUd  hydrocarbons ;  and  the  so-called 
asphalts,  which  may  thus  result,  will  be  ordinary  bitumens  of  one  kind  or  another,  or  largely 
paraflSn,  according  as  paraffin  is  present  or  not  in  the  native  oil. 

In  most  oil  regions,  when  the  oil  occurs  at  the  surface  open  to  the  air,  more  or  less  of  solid 
bitumen  is  to  be  found.  Hunt  speaks  of  the  large  "  gum-beds '"  of  half-dried  bitumen  in  the  oil 
region  of  Enniskillen ;  and  Winchell  says  that  in  the  neighboring  but  less  productive  district  in 
Michigan,  masses  of  inspissated  oil  are  common,  and  some  are  as  hard  as  asphalt.  At  the  naphtha 
island  of  Tschelekan  there  are  large  quantities  of  Nefi-gil,  as  it  is  there  called,  which  is  nearly 
pure  paraffin.     The  hot  climate  of  the  Caspian  is  favorable  for  such  a  result. 

2.  Tlie  oxydation  of  some  or  all  of  the  ingredients  constituting  the  petroleum.  In  the  process  of  oxyda- 
tion  there  is  first  a  loss  of  some  of  the  hydrogen  by  its  union  with  oxygen  to  form  water,  which 
escapes.  Thus  the  oils  of  the  Marsh-gas  series  (OuHon  +  s)  may  pass  to  the  less  stable  ethylenes 
(0„H.2„);  or,  by  further  loss  of  hydrogen,  to  species  of  the  Benzole  series  (OnHan-e),  or  of  the 
Naphthalin  series  (-On  H2„_i2).  The  last  two  appear  to  occur  sparingly  in  nature.  Secondly,  there 
is  oxygenation ;  that  is  an  absorption  of,  and  union  with,  oxygen.  These  oxygenated  substances 
have  been  yet  but  little  investigated  (see  Aspbaltumj.  They  are  probably  all  sohd  at  the  ordi- 
nary temperature. 

Hard  bitumen  or  asphalt  may  hence  consist  either  (1)  of  unoxygenated,  or  (2)  partly  of  unoxy- 
genated  and  partly  oxygenated,  the  usual  fact ;  or  (3)  solely  of  oxygenated  hydrocarbons  (very 
rarely,  if  ever,  true  in  nature).  The  state  of  solidity  is  not  proof  that  any  part  of  the  bitumen  ia 
oxygenated. 

SCHEERERITE  GROUP. 

Wax-like,  or  bntter-like.  General  formula  that  of  the  Marsh-gas  series, 
or  On  H2n-H2.  The  two  species  here  included  are,  according  to  the  analyses 
(which  need  verification),  polymeres  of  the  first  two  species  of  the  Marsh- 
gas  series,  O  H^,  and  O,  H^. 

The  Paraffins  belong  here  if  members  of  the  Marsh-gas  series.  See  p. 
730. 

772.  SCHEERERITE.  Scheererit  Stromeyer,  Kastu.  Arch.,  x.  113,  1827;  Naphthahno 
resineuse  prismatique  Kdnlein,  Bibl.  Univ.,  xxxvi.  316,  1827;  Macaire-Prmsep,  Bibl.  Univ.,  xl 
68,  1829,  Ann.  Phys.  Ch.,  xv.  294. 

Monoclinic.  Crystals  mostly  thin  tabular,  rliomboidal  or  six-sided,  often 
flattened  parallel  to  ^-^,  with  also  the  planes  /, -1,  l-^ ;  edge  ///on  -1/-1 
=123J°,  edge  -1/-1  on  l-^;^  135°,  edge  ///on  1-*=101|°,  Kenngott. 
Also  acicular.     Also  in  loosely  aggregated  crystalline  grains  and  folia. 

Soft.  G.  =  l— 1*2.  Lustre  pearly  or  resinous;  feebly  shining.  Color 
whitish,  gray,  yellow,  green,  pale  reddish.      More   or  less  transkiceut  to 
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transparent.     Easily  frangible.     Tasteless.     Inodorous.     Feel  not  greasy.. 
Soluble  easily  in  alcohol,  and  also  in  ether.      Melts  at  44°  C,  and  then  i 
resembles  a  fatty  oil,  and  like  it  penetrates  paper ;  these  spots,  however,  ma/  ' 
be  removed  by  heat.     On  cooling,  the  mineral  crystallizes  in  acicular  crys- 
tals.    May  be  distilled  without  decomposition  ;  boiling  point  near  100°  0. 
(92°,  Prinsep). 

Comp.,  etc. — According  to  an  imperfect  analysis  by  Prinsep  (Pogg.,  xv.  294),  consists  of  Carbon 
73,  hydrogen  24^:97,  which  corresponds  nearly  to  the  ratio  for  -6,  H=l  :  4,  or  the  composition 
of  marsh-gas = Carbon  75,  hydrogen  25=100  ;  whence,  if  the  results  may  be  trusted,  it  is  a 
polymero  of  marsh-gas. 

Soluble  in  sulphuric  or  nitric  acid,  and  not  in  alkalies.     Takes  fire  easily  and  burns  without ; 
residue,  giving  out  much  smoke  and  a  feeble  aromatic  odor. 

Found  by  Capt.  Scheerer,  in  the  year  1822,  in  the  coal  of  a  bed  of  brown  coal  in  the  Tertiary, 
at  Uznach,  near -St.  Gallen,  in  Switzerland.     The  bed  of  coal  is  two  to  three  feet  thick,  and  the  i 
pine  stems  in  it  are  almost  unchanged.    Among  the  species  of  pine  there  is  the  P.  sylvesiris ;  and 
the  birches  and  firs  are  those  of  modern  species.     The  age  is  the  same  with  that  of  the  peat  i 
beds  of  Redwitz.    Besides  scheererite  it  affords  also  fichtelite  and  konlite.     On  cryst.,  Kenng.,  , 
Ber.  Ak.  Wien,  xiv.  272,  and  Min.  der  Schweiz,  418,  Leipzig,  1866. 


773.  OHRISMATITE.  Chrismatin  (fr.  Wattin)  Germar,  ZS.  a.,  i.  40,  1849.  Ozokerit  (fr.ib.)- 
Breslau,  Karst.  u.  Dech.  Arch.,  xxiii.  749,  1850.  Hatchettin  (fr.  ib.)  Wagner,  Jahrb.  Min. 
1864,  687 ;  K  Fleck,  Steinkohlen  Deutschl.,  L  37,  4to,  Munclien,  1865. 

Butter-like,  or  of  semifluid  consistence.  Soft  at  55°  to  60°  C.  G.  below 
1.  Lustre  greasy  to  silky.  Color  greenish  to  wax-yellow.  Slightly  trans- 
lucent. Tasteless.  Melts  at  a  very  low  temperature  to  an  oil,  which  is 
dark  red  by  transmitted  light,  and  apple-green  by  reflected. 

Oomp. — H.  Fleck  obtained  (1.  c),  34  p.  c.  of  ash  being  removed : 

Carbon  78-512  Hydrogen  19-191  Oxygen  2-297=100. 

Excluding  the  oxygen  as  water,  as  done  by  Fleck,  it  leaves  C  80-51,  H  19-49=100,  correspond- 
ing to  -Ga  Hc=Carbon  80,  H  20  ;  making  it  thus  a  polymere  of  -Ga  He,  or  the  second  member  of 
the  Marsh-gas  series.  Fleck  adopts  the  formula  -Q^s  Has.  If  the  oxygen  is  an  essential  consti* 
tuent,  either  view  of  the  constitution  is  wholly  at  fault.     Burns  with  a  flame,  without  smell. 

Obs. — Occurs  in  cavities  of  calcite  and  quartz  crystals  in  an  argillaceous  sandstone  of  the  Car 
Doniferous  formation  at  Wettin,  Saxony. 

Named  from  xp'^c^ia^  oirdmeni. 


PITTOLIUM  GROUP. 


Stn.  of  Pittasphalt.  UiTTaffcpaXros  DioscoT.,  i.  100.  Pissasphaltus  Plin.,  xxiv.  25,  xxxv.  51, 
Maltha  Plin.,  ii.  108.  Bergtheer  Germ.  Bitume  visqueux,  Bitume  glutineux,  Poix  minerale, 
Mineral  graisse,  Fr.    Petroleum  pt.     Mineral  Tar. 

^  The  species  of  this  group  are  liquids  like  the  naphtha  oils,  but  are  of 
higher  specific  gravity  and  atomic  weight.  They  enter  into  the  constitu- 
tion of  all  free-flowing  petroleum,  but  are  especially  characteristic  of  the 
denser  kinds,  and  viscid  bitumens,  and  exist  largely  also  in  many  asphalts. 
They  belong  to  the  Ethylene  series,  and  therefore  have  the  general  formula 
^nH,„=(alike  for  all)  Carbon  85*71,  hydrogen  14-29.  G.=0-75-0-84. 
The  species  ascertained  to  be  native  by  C.  M.  Warren  (Mem.  Am.  Ac. 
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Boston,  ix.,  Am.  J.  Sci.,  II.  xl.),  and  occurring  in  the  Pennsylvania  petro- 
leum, Rangoon  tar,  etc.,  and  the  boiling  temperatures,  as  ascertained  by 
Warren,  are  the  following  : 

774.  Deoatylene  (Rutylene) 

775.  Endecatylene  (Margarylene) 

776.  DODECATTLENE  (Laurylene) 

777.  Decateitylene  (Cocinylene) 

The  average  increase  in  the  boiling  point  for  the  successive  members  in 
the  series  (or  the  addition  of  O  H^),  as  follows  from  Warren's  results,  is  20° 
•6,  or  only  two-thirds  of  the  average  in  the  Naphtha  group.  Other  higher 
native  species  of  the  above  series  have  not  yet  been  clearly  defined. 

These  compounds  are  made  members  of  the  Marsh-gas  or  Naphtha  series  by  Pelouze  and  Cahours, 
who  write  the  formulas  as  follows,  and  give  the  annexed  specific  gravities,  vapor  densities,  and 
boiling  points : 


Formula. 

Boiling  T. 

■010  Hao 

174-9" 

011  Haa 

195-8 

•Gia  Ha4 

216-2 

•013  Hae 

235 

G. 

Yapor  Density. 

Boiling  Temp 

■QioHaa 

0-757 

5-040 

1G0°— 162° 

■011  H24 

0-766 

5-458 

180  —184 

■012  H28 

0-776 

5-972 

196  —200 

013  Has 

0-792 

6-569 

216—218 

They  also  add  the  compounds  014H3O,  0isH32-  Warren,  by  his  superior  methods,  proves 
that  the  species  obtained  by  them  were  not  pure  (1.  c). 

Each  of  the  four  ethylene  compounds  above  mentioned  have  been  obtained  from  Rangoon  tar, 
besides  some  species  of  the  Naphtha  group  (at  least  07  Hie  and  08 Hi^),  traces  of  some  of  the 
Benzole  series,  and  also  naphthalin. 

The  ndiVaQ  pittolium  is  from  Trirra,  pitchy  and  oleum,  oil,  analogous  to  petroleum;  and piUasplial' 
Him,  from  the  Greek  for  pitch  and  asphalt. 

The  word  maltha  is  from  the  Greek  i^a^dn,  soft  wax ;  it  was  also  used  sometimes  for  a  mixture 
of  wax  and  pitch,  employed  for  making  the  surface  of  writing-tablets,  and  for  some  kinds  of 
cements.  But  Phny  (ii.  108)  describes  under  this  name  an  inflammable  mud  flowing  from  a  pool 
at  Samosata  in  North  Syria  on  the  Euphrates,  which  he  says  (ii.  109)  was  similar  in  nature  to 
naphtha ;  and  this  use  of  the  word  has  led  to  its  later  application  to  viscid  bitumens. 

Petroleum  in  cavities  in  crystals.  Davy,  in  his  examinations  of  the  fluids  in  crystals  (Phil.  Trans., 
1822,  367,  and  postscript),  found  only  water,  except  in  the  case  of  quartz  from  Dauphiny.  The 
liquid  in  this  case  was  about  as  viscid  as  linseed  oil ;  brownish  in  color ;  became  sohd  and  opaque 
at  13°  C.  (56^  F.);  had  a  smell  resembling  naphtha ;  acted  like  a  fixed  oil  when  heated,  the  tem- 
perature of  ebullition  being  high ;  and  burned  with  flame,  producing  a  white  smoke.  The  ca-vity 
was  ^  in.  across,  but  only  a  sixth  of  it  was  occupied  by  the  fluid.  Davy  made  his  investigations 
of  the  fluids  in  crystals  by  having  the  crystals  bored  through  to  the  cavity  by  a  lapidary,  and  was 
the  first  to  use  this  method. 

Petrolene.  Boussingault  obtained  from  the  viscid  bitumen  and  asphalt  of  Bechelbronn  an  oQ 
which  he  called  Petrolene,  and  announced  it  as  the  liquid  ingredient  of  all  asphalt,  the  solid  one 
being  named  by  him  Asphaltene  (see  Asphaltum).  It  was  separated  by  heating  in  an  oil  bath  to 
a  temperature  of  30o°  0.  None  of  it  passed  over  at  a  temperature  below  100"  C.  lie  obtained 
for  its  composition  (Ann.  Ch.  Phys.,  Ixi.  141,  Ixxiil  442): 

Carbon  87-36  86-78  87-45  8698  (J)  88-4. 

Hydrogen        ll-9a  12-20  12-30  12-70  12-5. 

He  writes  for  it  the  formula  0,o  H,„,  making  it  of  the  camphene  series,  0„  H^n-i.     It  boUed  at 
280^  C.     The  vapor  density  is  stated  at  9  415,  or  "  double  that  of  oil  of  turpentine." 

There  can  be  no  doubt  that  the  petrolene  was  a  mixture  of  oils.  Warren  states  (priv.  contrib.) 
that  from  Boussingault's  data,  as  given  in  his  article,  the  vapor  density  should  have  been  8-49 
instead  of  9415;  and  aho  that  his  own  researches  on  various  hydrocarbon  oils,  including  the 
products  from  the  destructive  distillation  of  albertite,  load  him  to  believe  that  petrolene  probably 


1. 

87-56 

12-34=  99-90 

90° 

—120 

2. 

87-59 

12-30=  99-89 

120 

—150 

3. 

87-31 

12-59=  99-99 

150 

—180 

4. 

87-34 

12-69  =  100-03 

180 

—200 

5. 

87-48 

12-60=100-08 

200 

—220 

6. 

87-40 

12-40=  99-80 

220 

—250 
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consists  mainly  of  oils  of  the  Ethylene  series ;  that  Oie  H32  would  have  for  its  boiling  point  29^'  0, 
and  vapor  density  7-745 ;  but  that  the  liquid  is  made  up  of  oils  of  both  less  and  greater  density. 

The  Bechelbronn  tar  and  that  similar  from  Lobsann  (both  in  the  Dept.  of  Bas-Ehiii,  France)  arc( 
called  also  Mineral  Graisse  and  Graisse  de  Strasbourg. 

Volckel  has  subjected  a  viscid  bitumen  from  Travers,  near  Neufchatel,  to  distillation  in  irorn 
cylinders  (Ann.  Ch.  Pharm.,  Ixxxvii.  143,  1862),  and  obtained  the  following  as  his  successivet 
results  : 

0  H  Temp,  of  vaporization.  (3-. 

0-784  at  15°  C. 

0-790 

0-802 

0-817 

0-845 

0-867 

The  analyses  afford  for  all  of  the  compounds  the  ratio  for  -G,  H,  6  :  10,  and  Volckel  regards  themn 
as  polymeres  of  -Oia  H20,  and  hence  of  the  caraphene  series  and  similar  to  petrolene.  But  (ass 
Warren  observes)  with  such  a  mode  of  distillation  artificial  products  were  likely  to  have  beenn 
obtained,  and  among  them  benzole  or  naphthalin ;  and  the  presence  of  either  of  these  compoundas 
would  account  for  the  divergence  from  the  ethylene  series. 

The  composition  is  compared  by  Volckel  to  that  of  oil  of  amber  (an  admitted  product  of  distiUa-/ 
tion,  and  not  native  to  amber).  Dopping  obtained  for  the  oil  of  amber  passing  over  at  200°  0.,., 
C  87-48,  87-32,  H  12-06,  11-98  =  99-54,  99-30.  The  ratio  for  O,  H,  is  5  :  8,  which  is  also  that  fori 
amber  itself;  and  the  formula  is  -Gio  Hic,  or  that  arrived  at  hy  Boussingault  for  his  petrolene. 

Solid  Petrolene.  The  asphalt  of  Peklenicza  (Murakoz),  Austria,  affords  a  solid  portion,  solu- 
ble in  ether  and  hardly  at  all  so  in  alcohol  (in  this  respect  hke  the  asphaltene  of  Boussingault), , 
which,  according  to  Nendtvich  (Haid.  Ber.,  iii.  271,  Jahrb.  G.  Reichs.,  vii.  743),  has  the  sami' 
composition  with  petrolene. 

The  observations  thus  far  made  seem  to  point  to  a  Camphene  series  of  Hydrocarbons  as  char- 
acteristic of  many  viscid  bitumens,  and  of  some,  if  not  many,  asphalts.  But  the  investigations' 
have  not  been  sufficiently  exact  to  sustain  satisfactorily  the  conclusion. 


PARAFFIN  GROUP. 

"Wax-like  in  consistence ;  white  and  translucent.  Sparingly  soluble  in 
alcohol,  rather  easily  in  ether,  and  ciystallizing  more  or  less  perfectly  from 
the  solutions.  G.  about  0*85— 0-98.  Melting  point  for  the  following 
species,  33° -90°. 

General  formula  -Gq  H^^,  or  that  of  the  ethylene  series,  according  to 
many  authors, = Carbon  85-71,  hydrogen  24-29  =  100;  -9^  H^n^.,,  according 
to  others.  The  peculiar  inertness  of  the  paraffins  with  regard  to  chemical 
combination  is  urged  by  Watts  and  Frankland  as  favoring  the  latter  formula. 
Whichever  the  series,  they  are  regarded  as  species  of  high  atomic  weight, 
n  not  being  less  than  28.  The  dtfferent  species,  varying  in  the  value  oi'n, 
vary  also  in  boiling  point,  and  other  characters.  Those  here  recognized 
have  not  been  studied  with  that  care  which  is  demanded  for  full  confidence 
in  their  stated  composition,  or  in  their  purity  as  simple  species. 
^  Paraffins  occur  in  the  Pennsylvania  petroleum,  a  freezing  mixture  redu- 
3ing  the  temperature  being  sufficient  to  separate  it  in  crystals.  Also  in 
tlie  naphtha  of  the  Caspian,  in  Rangoon  tar,  and  many  other  liquid  bitu- 
niens.  It  is  a  result  of  the  destructive  distillation  of  peat,  bituminous  coal, 
lignite,  coaly  or  bituminous  shales,  most  viscid  bitumens,  wood-tar  (from 
which  it  was  first  obtained  by  Reichenbach),  and  many  other  substances. 
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he  name  is  from  the  Latin  pamim^  little,  and  affijiis,  alhiding  to  the 
eble  affinity  for  other  substances,  or,  in  other  words,  its  chemical  indif- 
rence. 

rS.  URPETHITE.    Part  of  Ozocerite  (fr.  Urpett  CoUiery)  J.  F.  W.  Johnston,  PhU.  Mag.,  IIL 

xii.  389,  1838.     Urpethite  Dana. 

Consistence  of  soft  tallow.  G.  =  0-885,  Johnston.  Color  yellowish- 
rown  to  brown.  Adheres  to  the  lingers,  and  stains  paper.  Melting 
oint  39°  C.     Soluble  readily  in  cold  ether. 

Comp. — Analysis:  Johnston  (L  c): 

Carbon  85 -83  Hydrogen  14-11  =  100. 

Ethereal  solution  brown  by  transmitted  light,  but  with  a  greenish  opalescence  by  reflected , 
>posits  the  wax  in  brown  flocks.  Melts  at  HO''  C.  to  a  yellow-brown  hquid. 
Obs. — Constitutes  about  four-fiftlis  of  the  Urpeth  Colliery  ozocerite,  and  is  separated  from  the 
tter  through  its  solubility  in  cold  ether.  The  crude  wax,  as  found,  was  soft  enough  to  be 
leaded  in  the  fingers  ;  had  a  greasy  feel,  and  gave  a  greasy  stain  to  paper ;  was  subtransparent ; 
'  a  brownish-yellow  color  by  transmitted  light,  but  yellowish-green  and  opalescent  by  reflected ; 
id  had  an  odor  slightly  fatty,  which  was  stronger  when  melted.  It  occurred  in  cavities  near  a 
ult  in  the  coal  measures,  and  part  in  the  solid  sandstone. 

Laurent  obtained  a  variety  of  paraffin  by  the  dry  distillation  of  the  bituminous  shale  of  Autun, 
hich  melted  at  33°  C,  was  very  soluble  in  ether  and  insoluble  in  alcohol,  and  which  consisted  of 
irbon  85'745,  hydrogen  14'200=99-945.  It  may  be  identical  with  the  above.  It  is  quite 
obable  that  the  urpethite  obtained  by  Johnston  was  not  free  from  mixture  with  the  second 
iraflBn  separated  by  him  from  the  Urpeth  mineral  by  means  of  boiling  ether,  which  is  hero 
ferred  to  ozocerite  (p.  732);  and  such  a  mixture  might  account  for  the  divergence  of  the  melting 
)int  from  that  of  Laurent's  paraffin.  Taking  33°  C.  as  the  true  melting  point,  the  several  parading 
jre  described,  urpethite,  hatchettite,  ozocerite,  Johnston's  third  from  the  Urpeth  wax,  and  zietri- 
kite,  have  nearly  a  common  difference  in  melting  points  of  13"  — 17°,  the  temperatures  being 
spectively  33",  46°,  60°,  73°  90°.  The  mean  difierence  is  about  14°;  this  would  make  the 
.elting  points  33°,  47°,  61°,  75°,  89°. 

79.  HATCHETTITE.  Hatchetine  (fr.  Merthyr-Tydvil)  Conybeare,  Ann.  PhU.,  i.  136,  1822. 
Mineral  Adipocire,  Mountain  Tallow  (fr.  Loch  Fyne),  Brande,  Ed.  Pliil.  J.,  xi.  1824.  Hatchetine 
(fr.  Glamorganshire)  J.  F.  W.  Johnston,  Phil.  Mag.,  III.  xil  338. 


I  In  thin  plates,  or  massive.     Reported  as  sometimes  occurring  as  large 
)jrystals  in  fresh  specimens. 

H.  like  that  of  soft  wax.  G. =0-916,  Johnston  ;  0-983,  fr.  Loch  Fyne, 
fter  melting  and  excluding  air  bubbles,  Brande  ;  0-608,  same  before  melt- 
ag,  id.  Lustre  slightly  glistening  and  pearly.  Color  yellowish- white,  wax- 
ellow,  greenish-yellow ;  blackens  on  exposure.  Subtransparent  to  trans- 
'icent ;  but  opaque  on  exposure.  Feel  greasy.  Without  odor.  Melting 
•oint  46°  C,  fr.  Merthyr-Tydvil,  Johnston  ;  47°  C,  fr.  Loch  Fyne,  Brande. 
^olarizes  light  in  patches,  Brewster. 

Comp.,  etc.— Ratio  of  C,  H=nearly  1  :  1,  from  Johnston's  analysis, = Carbon  85-55,  hydrogon 
4"45=:100.     Analysis  :  Johnston  (L  c.)  : 

Glamorganshire        Carbon  85  91        Hydrogen  14-62  =  100-53. 

"Very  sparingly  soluble  in  boiling  alcohol,  and  precipitated  from  the  solution  on  cooling.  Also 
oluble  sparingly  in  cold  ether,  and  more  largely  in  boiling ;  and  from  the  latter  dcpopitcd  in  a 
lass  of  minute  fibres  or  prisms.    After  repeated  boiUng  with  ether  there  remains  only  a  minut« 
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portion  undissolved,  mixed  with  particles  of  charcoal  derived  from  the  bla  2kened  surface  of  tl 
specimen.  Charred  and  decomposed  by  concentrated  and  boiling  sulphuric  acid.  No  apparei 
change  in  boiling  nitric  acid.  Conybeare  (1.  c,  1822)  stated  that  the  Merthyr-Tydvil  hatchetti 
"  melts  in  warm  water  under  l^(f  F.,  whereas  true  bitumen  does  not  in  boiling  water ;  "  and  tli 
loose  remark  is  the  only  ground  for  the  statement  that  76-6°  C.  is  the  melting  point  of  one  variei 
of  the  mineral. 

Obs. — From  the  crevices  of  iron-stone  septaria,  and  often  in  geodes  containing  also  quar 
crystals,  in  the  coal-measures  near  Merthyr-Tydvil  in  Glamorganshire  (and,  Johnston  adds, 
some  of  the  midland  counties  of  England) ;    also  in  a  bog  on  the  borders  of  Loch  Fyne  : 
Argyleshire,  Scotland.     The  latter  has  not  yet  been  analyzed.     Also  reported  from  Rossitz  i 
Moravia  (Jahrb.  Gr.  Reichs.,  1854,  898),  in  the  Segen  Gottes  mine,  with  spherosiderite,  as  a  thi  - 
coating  on  calcite,  having  H.=l,  G.=:0  892,  Patera. 

This  species  (or  at  least  the  bog  variety  from  Loch  Fyne)  is  probably  identical  with  the  kim; 
of  paraffin  that  fuses  at  45° — 47°  C. ;  and  which  has  been  obtained  by  the  destructive  distillatioi'i 
of  Boghead  coal  and  peat,  and  from  other  sources.  Anderson  obtained  in  his  analyses  of  thil 
paraffin : 


0 

H               Melting  T. 

1.  From  Boghead  coal,  cryst.             85-1 

2.  "            "          "     granular       85-0— 85-3 

3.  From  peat                                (f )  85-09 

15-1—15-3         45-5° 
15-4                   52 
15-10                 46-7 

The  Boghead  coal  (from  Boghead  and  Torbane  Hill,  near  Bathgate  in  Linlithgowshire)  aflford; 
on  destructive  distillation  a  very  large  amount  of  different  oils  and  paraffin,  70  p.  c.  of  the  driett| 
mass  being  volatile.    See  Bathvillite  beyond  (p.  742). 

Named  after  C.  Hatchett. 


780.  OZOCERITE.  Part  of  Native  Paraffin.  Ozokerit  (brought  by  v.  Meyer  fr.  Slanik 
Moldavia)  Glocker,  Schw.  J.,  Ixix.  215,  1833;  Magnus,  Ann.  Ch.  Phys.,  Iv.  217,  1834.  CIk 
fossUe  Fr.    Erdwachs  Germ. 

Like  wax  or  spermaceti  in  appearance  and  consistency.  | 

G.=0*85— 0'90.  Colorless  to  white  when  pure;  often  leek-green,  yel- 
lowish, brownish-yellow,  brown  ;  and  when  brown  sometimes  greenish  by 
transmitted  light.  Often  having  a  greenish  opalescence.  Translucent.1 
Greasy  to  the  touch.     Fusing  point  56°  to  63°  C.  i 

Comp.,  etc. — The  original  ozocerite,  from  Slanik  in  Moldavia,  as  described  by  Glocker  (1.  cp 
and  Arsb.,  1884,  208),  was  wholly  soluble  in  ether,  and  gave  a  yellow  solution  ;  also  soluble  in  oil 
of  turpentine  and  naphtha;  and  a  little  soluble  in  boiling  alcohol.  G.  of  the  mass  0955,  Glocker  ji 
0-958,  Schr5tter.     Melting  point  62°  C,  Schrotter. 

The  mineral  wax  of  Urpeth  Colliery,  after  the  separation  of  what  was  soluble  in  cold  ether  (seec 
Urpethite,  p.  731),  afforded  Johnston  (1.  c.)  another  portion  through  its  solubility  in  boiling  ether  • 
and  this  is  apparently  identical  with  true  ozocerite.  "While  soluble  in  boiling  ether  it  is  sparingly , 
BO  in  boiling  alcohoL  As  obtained  from  the  ether  solution  it  was  yellow,  and  had  the  consistence; 
of  soft  wax. 

A  kind  from  Boryslaw  in  Galicia,  examined  by  Hofstadter  (Ann.  Ch.  Pharm.,  xci.  326,  1854>; 
resembled  the  preceding  in  its  appearance,  but  was  darker  colored,  being  blackish-brown ;  in  thim 
pieces  reddish-brown  to  leek-green  by  transmitted  light;  G. =0*944;    melting  point  60°.     By 
fractional  crystallization  it  was  separated  into  parts  varying  in  fusibility  from  60°  to  65°  5'  0 
That  from  Truscawitz,  Galicia,  examined  by  Walter  (J.  pr.  Ch,,  xxii.  181)  appears  to  be  similar. 

Analyses:  1,  Schrotter  (Baumg.  ZS.,  iv.  2,  1836,  BibL  Univ.  de  Geneve,  iii.  184,  1836);  2, 
Johnston  (L  c.) ;  3,  Walter  (1.  o.) ;  4,  5,  Hofstadter  (1.  c.) : 


C 

H 

Melting  T. 

Boiling  T.  G. 

1. 

2. 
3. 
4. 
6. 

Slanik 
Turpeth  C. 
Truscawitz,  crude 
Boryslaw,   A. 
B. 

84-43 
86-80 
84-62 
84-94 
85-78 

13-69:^98-12 
14-06=100-86 
14-29=98-91 
14-87  =  99-81 
14-29=100-07 

62°— 63°  C. 

58 

59 

61 

65-5 

210°     0-953 
? 
ov.  300 

0-944 

Sclirottei 

Johnston. 

Walter. 

Hofstadter. 

Hofstadter. 

The  A  of  Hofstadter  was  the  portion  separated  by  fractional  crystallization  which  had  61'  0.  ai 
the  melting  point,  and  the  B  that  which  had  for  this  point  65-5°. 
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KoillThe  above  results  agree  closely,  and  probably  the  ozocerite  in  the  specimens  examined  was  but 
tie  impure  from  mixture  with  other  paraffins. 

Hermann  has  described  a  wax-like  mixture  from  seams  in  a  rock  in  the  vicinity  of  Lake  Baika' 
ilbich  he  calls  Baikerik  (J.  pr.  Ch.,  Ixxiii.  230).  About  GO-18  p.  c.  of  it  was  soluble  in  boiling 
?ohol,  100  parts  dissolving  1  ;  and  this  portion  appears  to  be  ozocerite.  It  was  tasteless  and 
odorous  ;  melting  point  59°  C. ;  G-.=0-9i).  Tlie  rest  (29-82  p.  c.)  of  the  baikerite  consisted 
.  follows:  7-02  wax-like  substance  insoluble  in  alcohol;  3241  viscid  resin;  0-39  earthy  impuri- 

■dS. 

The  same  compound  has  been  obtained  from  mineral  coal,  peat,  and  petroleum,  mineral  tar, 
a,  by  destructive  distillation.  The  following  are  examples  :  1,  Anderson  (Rep,  Brie.  Assoc, 
J56,  J.  pr.  Ch.,  Ixxii.  379) ;  2,  Hofstlidter  (I  c.) : 

C  H  Melting  Point. 

1.  Rangoon  Tar  85-15         15-29  =  100-44        61°  Anderson. 

2.  From  Bitum.  shale,  Bonn.     86-16         14*36  =  100-52         61°  Hofstadter. 

Ozocerite  occurs  at  each  of  the  localities  mentioned,  in  beds  of  coal,  or  associated  bituminoua 
aposits  ;  that  of  Slanik,  Moldavia,  beneath  a  bed  of  bituminous  clay  shale  ;  in  masses  of  soine- 
mes  80  to  100  lbs.,  at  the  foot  of  the  Carpathians,  not  far  from  beds  of  coal  and  salt;  that  of 
oryslaw  in  a  bituminous  clay  associated  with  calciferous  beds  in  the  formation  of  the  Carpathians, 
i  masses.  Reported  also  from  near  Gaming  in  Austria ;  in  Transylvania,  near  Moldavia,  in  the 
arpathian  sandstone  ;  at  Uphall  in  Linhthgowshire. 

Named  from  o^o),  I  smell,  and  x»7|00i,  wax,  in  allusion  to  the  odor. 

81.  ZIETRISIKITB.  Cire  fossile  de  Moldavie  Magnus,  Ann.  Ch.  Phys.,  Iv.  217,  1833. 
Ozockerite  (fr.  Zietrisika)  Malaguti,  C.  R.,  iv.  410,  1837,  Ann.  Ch.  Phys.,  IxiiL  390,  Pogg.,  xliil 
147.     Zietrisikite  Dana. 

Like  ozocerite  in  nearly  all  physical  characters. 

Hardness  like  that  of  beeswax,  or  harder.  G.  =  0-9;  0"94:6,  Malaguti. 
Dolor  brown.  Melting  point  90°  C. ;  82°— 84°  in  the  crude  or  impure 
uineral.     Insoluble  in  ether. 

Comp.,  Var.,  etc. — The  almost  complete  insolubility  of  this  fossil  wax  in  ether  distinguishes 
t  decisively  from  ozocerite. 

1.  Magnus,  who  made  the  first  examination  of  the  fossil  wax  brought  by  v.  Meyer  from  Slanik. 
iioldavia,  appears  to  have  had  a  different  substance  in  hand  from  that  examined  by  Glocker  (by 
«rhom  ozocerite  was  named)  and  by  Schrotter,  as  he  stales  that  only  a  very  little  of  it  was  dissolved 

ty  alcohol  or  ether,  and  the  rest,  after  the  action  of  these  solvents,  was  eroded  with  holes,  show- 
ig  the  presence  of  insoluble  and  soluble  constituents.     The  insoluble  was  soluble  in  oQ  of  tur- 
pentine, and  of  this  part  the  melting  point  was  82^,  and  the  composition  as  given  below. 

2.  The  wax  from  Zietrisika,  Moldavia,  examined  by  Malaguti,  is  regarded  by  him  as  identical 
STith  that  of  Magnus.  It  was  foliated,  conchoidal  in  fracture,  pearly  in  lustre,  deep  red-brown  in 
X)lor  with  a  greenish  reflection,  but  in  very  thin  pieces  brown,  and  a  little  harder  than  beeswax, 
[t  was  very  slightly  soluble  in  alcohol  or  boiling  ether,  and  very  soluble  in  oil  of  turpentine  and 
oaphtha,  with  no  action  from  alk-alies  or  cold  sulphuric  acid.  It  melts  at  84°  C,  and  boils  at 
above  300°.     On  subjecting  it  to  boiling  alcohol,  a  small  portion  was  dissolved,  whose  melting 

toint  was  75° ;  by  a  second  treatment  another  portion  was  obtained,  having  for  the  melting  point 
8° ;  and  at  the  fourth,  the  portion  dissolved  was  found  to  have  the  same  melting  point  as  that 
of  the  undissolved  mass,  which  was  90°.     This  then,  which  he  calls  hrown  ozocerite,  appears  to 
be  the  point  of  fusion  of  the  true  zietrisikite,  and  this  alone  w^as  analyzed ;  as  the  rest,  his  yellow 
ozocerite,  he  says,  "est  un  melange,  j'ai  juge  inutile  d'en  faire  I'analyse." 
Analyses:  1,  Magnus  (1.  c);  2,  3,  Malaguti  (1.  c); 

C  H  Melting  T.       Boiling  T. 

1.  Moldavia  84-61         15-30=99-91  82°  C.  Magnus. 

2.  Zietrisika,  Mold.  84-53         14-22  =  98-75  90  Above  300°  C.    MalagutL 

3.  "  "  84-78         14-37  =  99-15  90  "  MalagutL 

The  wax  from  Zietrisika,  in  Moldavia,  occurs  in  large  masses,  and  under  sunilar  circumstanco* 
irith  that  of  Slanik. 

T81A.  Johnston,  in  his  examination  of  the  Urpeth  Colliery  wax  (see  Urpethitb  and  Ozocerite), 
•fter  separatuag  by  ether  (first  cold,  and  then  boiling)  about  five-sixths  of  the  mass,  obtained  for  •  he 


\ 
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remaiDiug  sixth  a  third  portion,  almost  insoluble  in  ether,  having  Gr.  =0-955;  color  dark  brown  i 
consistence  like  that  of  wax;  melting  point  73°  C,  and  boiling  point  above  260°  {).  It  may  bei 
identical  \nth  the  above,  but  its  melting  point  would  imply  that  it  was  distinct.  Ho  obtained 
for  its  composition  C  83-81,  II  13'65  =  97-4G. 

7  8  IB.  Neft-gil  (ISraphtdachil,  Nephatil,  Jahrb.  Min.  1846,  84.  Naphthadil  Kenng.,  Ueb.  1844- 
'4!^,  254,  Neftdegil  Herm.,  J.  pr.  Ch.,  Ixxiii.  220.  Neft-gil  Fritzsche,  ib.,  321).  A  very  abundant 
material  in  the  naphtha  region  on  Tscheleken  I.,  in  the  Caspian,  It  is  a  mixture  of  parafiSns  and 
a  resin,  but  appears  to  be  most  nearly  related  to  zietrisikite.  Gr.  =  0'956;  color  chocolate-brown; 
melting  point  75°  C.  Hermann  found  66  p.  c.  of  a  wax-hke  substance  insoluble  in  alcohol,  and 
18  p.  c.  of  another  soluble  in  alcohol,  besides  18-33  p,  c,  of  a  resin.  In  ether  a  large  part  was 
insoluble;  and  this  portion  may  be  identical  with  the  zietrisikite,  or  the  insoluble  paraffin  from: 
the  Urpeth  wax  (p.  731). 

78 IC.  Pyropissite  Kenng.,  Ueb.  1850-51,  148.  Kenngott  has  thus  named  an  earthy,  friable, 
coaly  substance,  of  grayish-brown  color,  and  without  lustre,  and  having  G.=r0-493— 0-522,  which 
forms  a  layer  6  to  9  in.  thick  in  brown  coal  at  Weissenfels,  near  Halle.  It  is  a  mixture  of  species 
instead  of  a  mineral,  and  has  not  yet  been  properly  investigated.  A  small  part  is  soluble  in 
alcohol,  especially  in  boiling,  and  this,  precipitated  by  adding  water,  is  a  wax-like  substance, 
parafiSn-Uke  in  aspect.  But  whether  true  paraffin,  or  whether  an  oxygenated  wax,  related  to 
geocerite  (a  species  derived  from  a  similar  earthy  brown  coal  from  Gersterwitz,  near  Weissenfels), 
has  not  been  ascertained.  It  melts  easily  to  a  pitch-like  mass,  and  hence  the  name,  from  itvp,  Jire, 
and  774(7(7(1,  pitch.  It  affords  62  p.  c.  of  paraffin  on  dry  distillation.  On  the  composition  of  the  related 
Gersterwitz  earthy  coal,  see  pp.  757,  758;  also,  G.  Karsten,  ZS.  G.,  ii.  71.  And  for  other  papers 
on  a  similar  material  from  Helbra,  between  Mansfeld  and  Eisleben,  see  Voigt,  Brennbarer  Fossil 
fr.  Helbra,  Vers.  Gesch.  Steiukohle,  etc.,  188,  1802,  J.  d.  M.,  xv,  77,  1804;  G.  Heine,  id.,  Jahrb. 
Min.  1845,  149.  Such  coals  are  sometimes  called  Paraffin  coal,  and  in  German  Wachskohle. 
Kenngott  refers  here  also  an  earthy  brown  substance  from  Mettenheim,  which  melts  similarly  to 
an  asphalt-like  substance ;  no  other  evidence  of  identity  is  stated.  It  occurs  incrusting  massive 
limestone. 

782.  ELATERITE.    Subterranean  Fungus  (fr.  Derbyshire)  Lister,  Phil.  Trans,,  1673.    Elastic 
Bitumen.     Mineral  Caoutchouc.      Bitume  elastique  Belameth.,  J,  de  Phys.,  xxxi.  31,  1787. 
Elastic  Bitumen  EatcJiett,  Linn.  Trans.,  iv,  146,  1797.    Elastiches  Erdpech  Klapr.,  Beitr,,  iii  107,  , 
1802.    Elastisches  Erdharz  Germ.     Elaterit,  Fossiles  Erdharz,  Eaitsm.,  Handb.,  i.  87,  1813. 

Massive,  amorphous.  j 

G-.i=0'905— 1*233,  fr.  Derbyshire.     Soft,  elastic,  sometimes  adhering  to  J 

the  lingers  (a) ;  also  moderately  soft  and  elastic ;  much  like  india-rubber  (h) ; ; 

and  occasionally  hard  and  brittle  (c),  imbedded  in  the  softer  kinds.     Color  • 

brown,  usually  dark  brown.     Sub  translucent ;  sometimes  dark  orange-red  I 

by  transmitted  light. 

Comp.,  etc. — Johnston  analyzed  the  three  kinds,  a,  h,  c,  separately.  He  mentions  the  actioai 
of  ether  only  on  the  b,  from  which  it  separal^d  but  18  p.  c.  of  the  mass;  and  the  two  analysis 
given  are  those  of  the  undissolved  material.     Analyses :  I 


C 

H 

1  (a) 

85-474 

13-283=98-757. 

2  (&) 

84-385 

12-576  =  96-961. 

3(6) 

83-671 

12-535=96-206 

4(c) 

85-958 

12-342=98-300 

5  (c) 

86-177 

12-423  =  98-600 

He  states  that  the  loss  in  a  and  c  may  be  partly  or  wholly  oxygen,  and  that  in  the  case  of  c,  o 
the  insoluble  residue,  3—3-8  p.  c.  is  oxygen.     He  thus  leaves  the  constitution  of  elaterito  in 
doubt.     It  appears  to  be  partly  a  carbohydrogcn  near  ozocerite,  and  partly  an  oxygenated  insolu- 
ble material.     Mr.  Henry,  Jr.,  found  36  to  40  p.  c,  of  oxygen  (J.  de  Ch,  Medicale,  i,  18):  but  his 
results,  as  Johnston  observes,  are  evidently  untrustworthy. 

It  is  found  at  Castleton  in  Derbyshire,  in  the  lead  mine  of  Odin,  along  with  lead  ore  and  calcite, 
in  compact  reniform  or  fungoid  masses,  and  is  abundant.    Also  reported  from  St.  Bernard's  WeU, 


i 


V 
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lear  Edinburgh;  Chapel  quarries  in  F'feshire ;  a  t-oal  ..me  at  Afontrelaia,  at  tho  dcpili  o'  -;.  "  lect; 
.nil,  according  to  llausmann  (Ilaudbiich,  iii.  27:^),  at  NcufVhatol,  and  on  tho  inland  of  Zante.  A 
imilar  material  in  external  characters  has  been  met  with/at  Woodbury,  Ct. 


783.  Settling  Stones  Resin  (New  ilincral  Rosin  (fr.  Settling  Stones)  ./.  F.  W.  John,su  n,  Edinb. 
.  Sci..  II.  iv.  122,  1831,  Phil.  Mag.,  lU.  xiv.  88, 18'^9.  Elaterite?)  In  the  forra  of  drops,  more  or 
:;SB  rounded,  or  flattened,  as  if  once  fluid  or  soft,  and  found  incrusting  tho  rocky  walls  of  a  vein  at 
fa  old  lead  mine. in  Northumberland,  known  by  the  name  of  Settling  Stones,  resting  on  and  occa- 
ionally  covered  by  calcite  and  pearl  spar  ;  the  rock  is  the  Mountain  limestone  (Subcarboniferous). 
t  is  hard,  brittle  under  tho  hammer,  but  difiScult  to  reduce  to  powder;  G  =1-1G  — r54-  colot 
rom  pale  yellow  to  deep  red;  a  pale  green  opalescence;  does  not  melt  at  205'  C.  Bums 'in  the 
lame  of  a  candio.     Very  slightly  acted  upon  b}'  alcoiiol. 

COMP.,  ETC.— 0.  ratio  for  iB,  H= nearly  2  :  3  (?)  ;  an  analysis  affording  Johnston  (1.  c.) : 

Carbon  85'133        Hydrogen  10-853        Ash  3-256=99-242. 

But  Johnstor  adds:  "It  is  therefore  doubtful  whether  this  retinoid  suhstance  conlains  oxygen  or 
wt.  It  may  bo  only  an  impure  carbo-hydrogen."  It  is  very  slightly  acted  upon  by  alcohol 
jives  empyreumatic  products  when  fused  in  a  closed  tube.     It  has  close  relations  to  elaterite. 


FICHTELITE  GROUP. 

The  Fichtelite  group,  according  to  the  analyses,  belongs  to  the  Camphene 
series  of  hydrocarbons,  the  general  formula  for  which  is  On  H2n-4. 

Petrolene,  or  more  correctly  the  petrolene  group  of  oils,  has  been  referred  to  the  Camphene 
series ;  and  should  constitute  a  group  preceding  the  Fichtelite  group,  if  the  analyses  were  made 
on  pure  ape«.*ies,  and  are  to  be  credited.     See  p.  729. 

784.  FICHTELITE.  Tekoietin  Forchh.,  Yid.  Selsk.  Afh.  Copenh.,  1840,  J.  pr.  Ch.,  459,  1840 
Fichtelit  Bromeis,  Ann.  Ch.  Pharm.,  xxxvii.  304,  1841 ;  T.  E.  Clark,  Ann.  Ch.  Pharm.,  ciii.  236, 
1857,  Am.  J.  Sci.,  II.  xxv.  164. 

Monoclinic.  C=5S%  I A  7=83°  and  97°  ;  I A  i-i 
=131°  30',  OAi-i=:Ur,  0  A  14=106°,  i-iAl-i 
=128°,  Clark.  Crystals  lengthened  in  the  direction 
of  the  orthodiagonal. 

H.=l.  Lustre  somewhat  greasy.  Color  white. 
Translucent.  Brittle.  Without  taste  or  smell. 
J)istils  over  without,  decomposition.  Solidifying 
iemperature  36°  C.  Easily  soluble  in  ether  ;  less  so 
in  alcohol. 


G16 


0 


Comp.,  Var.,  etc.— Ratio  of  6,  H=5  :  8=Carbon  88-35,  hydrogen  11-65. 
meis  (1.  c);  2,  Clark  (L  c);  3,  Forchhammer  (1.  c); 


^  ^  C 

1.  Redwitz         S7  95 

2.  "  (i)87i;s 

3.  Tecoretin        85-89 


H 

1070  =  98-65 
12-86=99-99 
12-81  =  98-70 


Melting  T. 

46° 

46 

45 


Boiling  T. 

above  320° 
3G0 


Analyses:   1,  Bro 


Bromeis. 

Clark. 

Forchh- 


Decomposed  by  anhy^'  ou<  sulphuric  acid ;  also  by  heated  fuming  nitric  acid ;  soluble  in  cold 
nitric. 

Clark,  after  a  revision  of  the  investigations  on  fichtelite  and  the  related  resins,  concludes  that 
there  is  no  doubt  of  the  ider'^rty  of  the  substance  analyzed  by  him  with  Bromeis's  JichielUe,  and 
deduce  the  empirical  formula  'i^  H**. 


♦     S 
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The  minoral  occars  in  the  form  of  shining  scales,  flat  drystals,  and  thin  layers  between  tW 
rino-s  of  grov.'ih  a:5i  throughout  the  texture  of  pine  wood  (identical  in  species  with  the  nioder^ 
Pinus  sylvesiris)  frJra  peat  beds  in  the  vicinity  of  E-edwitz,  in  the  Fichtelgebirge,  North  Bavariai 
The  crystals  dejicrlbed  by  Clark  (f.  616)  were  obtained  artificially  by  means  of  ether  and  alcohol 

An  oily  substance  was  extracted  by'Schrotter  by  means  of  ether  from  wood  of  the  same  pea 
bed  which  afforded  the  fichtelite ;  and  this  solution  yielded  two  substances,  one  of  which  wl 
an  oil,  regarded  bjMiim  as  identical  with  fichiehte  in  ratio;  it  gave  on  analysis,  Carbon  88-5| 
hydrogen  11 -34: =99-1: '2.     The  other  substance  was  crystallized  and  contained  oxygen.  ]  'i 

Tecoreiin  was  obtained  from  pine  trees  of  the  same  species  in  marshes  near  Holtegard  in  Deni 
mark.  The  resin  from  the  wood,  first  observed  by  Steenstrup,  was  found  by  Forchhammcr,  afteii 
dissolving  it  in  boilnng  alcohol,  to  contain  two  substances  crystallizing  from  the  solution  at  differ 
ent  temperatures.  The  tecordin  was  the  least  soluble  of  the  two,  or  that  which  crystallized  oui 
first  (the  other  was  his  phylloreiin,  see  p.  737) ;  its  crystallization  was  monodinic,  and  its  fusing; 
point  45°.  From  the  analysis  Clark  writes  the  empirical  formula  ■GH'^;  but  states  that  tht 
mineral  resembles  fichtelite  in  every  other  respect. 

785.  HARTITE.     Hartit  Haid.,  Pogg.,  liv.  261,  1841.     Branchite  Savi,  Cimento,  i.  342,  Jahrhl 

Min.  1842,  459. 

Monocliiiic.  Resembling  fichtelite  in  crystalline  form,  lustre,  coloj*/ 
translucency,  and  the  reactions  with  alcohol,  ether,  and  the  acids.  But 
melts  at  74:°-75°  C.     Boiling  temperature  very  high. 

Comp.,  etc.— Ratio  of  G,  H=12  :  20=Carbon  87-8,  hydrogen  12-2.  Analyses:  1,  Schrotte?' 
(Pogg.,  lix.  37);  2,  Piiia  (Cimento,  i.  346,  Jahresb.  1855,  984):  1; 

0  H 

1.  Bartite  87-47  12-04=99-51  Schrottei; 

2.  Branchite        87*0  13'4=100-4  Piria. 

Piria's  analysis  cotresponds  nearly  with  the  ratio  9:16. 

Obs. — Hartite  is  found  in  a'  kind  of  pine,  like  fichtelite,  but  of  a  different  species,  the  Peuce 
acerosa  Unger,  belonging  to  an  earlier  geological  epoch.  It  is  from  the  brown  coal  beds  of  Ober- 
hart,  near  Gloggnitz,  not  far  from  Vienna.  Reported  also  from  Rosenthal  near  Koflach  in  Styria, 
and  Pravali  in  Carinthia.  It  occurs  among  the  layers  or  tissues  of  the  wood,  and  also  in  clefts 
in  the  coal  or  lignite. 

Branchite  is  colorless  and  traiislucent,  with  Gr.  =  1*0442,  and  comes  from  the  brown  coal  of  Mt.u 
Vaso  in  Tuscany.    It  is  soluble  ^n  alcohol,  like  hartite. 

786.  DINITE  Meneghini  (Gaz.  Med.  Italiaaa,  Firenze,  Toscana,  July,  18'52).  Occurs  as  and 
aggregation  or  druse  of  crystals  ;  cleavage  none  ;  with  the  appearance  of  ice,  but  with  a  yellow  i 
tinge  due  to  a  foreign  substance.     Inodorous ;  tasteless ;  fragile,  and  easily  reduced  to  powder. 

Insoluble  in  water ;  Uttle  soluble  in  alcohol,  very  soluble  in  ether  and  in  sulphuret  of  carbon.  \ 
The  ethereal  solution  on  standing  deposits  large  crystals  of  the  dinite.     Fuses  with  the  warmth 
of  the  hand ;  heated  in  a  close  vessel  distils  over  without  undergoing  any  sensible  decompositioa 
"When  melted  it  looks  like  a  yellowish  oil ;  crystallizes  in  large  transparent  crystals  on  cooHng. 

From  a  lignite  deposit  at  Lunigiana,  Tuscany,  where  it  was  found  by  Prof.  Dini. 

•  787.  IXOLYTE  (Ixo^yt  ffaid.,:  Fogg.,  Ivi.'  345,  1842).  Amorphous.  H.  =  1.  G.  =  1-00S. 
Lustre  greasy.  Color  hyacinth-red.  Pulverized  in  the  fingers,  it  becomes  ochre-yellow  and  yel- 
lowish-brown. Thin  fragments  subtranslucent.  Fracture  imperfect  conchoidal  in  the  parer 
varieties.  '  • 

Softens  at  76°  C,  but  is  still  tenabious  at  100°  C,  whence  the  name,  fi  im  i^o's,  gluey,  like  lirdUme^  \ 
and  Auw,  to  dissolve.  \  % 

This  species  is  said  to  retemble  hartite,  though  differing  in  the  tempo ktu re  of  fusion  and  othef  i'i 
characters  It  occurs  in  a  ooal  bed  at  Oberhart,  near  Gloggnitz ;  pieets  sometimes  half  an  ijiob ";! 
thick-  associated  with  hartite.  ' 
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BENZOLE  GROUP. 

Oily  fluids  at  the  ordinary  temperature.  General  formula  On  ff2n-«. 
)luble  in  alcohol  and  ether.  The  species  observed  in  nature,  which 
elude  all  those  known  of  the  Benzole  series,  are  the  following  : 

OH  G.  Boiling  T. 

788.  Benzole         -08  H,  =92-31          '7-69  =  100  0-85  at  15-5°  C.       82°  0. 

789.  TOLUOLB         -e,   H,  =91-30           8*70=100  0-88  at  6              111 

790.  Xtlole           -Gs  Hio=90-57           9-43  =  100  0-86  at  19              139 

791.  Cdmole           Oa  Hi2  =  90-00         10-00  =  100  0-87  148 

792.  Cymolb           ■GioHi4=89-55         10*45=100  0-86  at  14              175 

ij«iV.  de  la  Rue  and  H,  Miiller  detected  in  1856,  in  Rangoon  tar,  the  first  three  of  the  above 
nicies,  with  another  designated  pseudocumole  (isocuraole).     In  18G0  Bussenius  and  Eisenstuck 

n.  Ch.  Pharm.,  cxiii.  151)  announced  xylole  as  present  in  the  petroleum  of  Sohnde  in  Hanover; 
the  same  year  (ib.,  cxv.  19)  Pebal  and  Freuud  detected  all  the  above  five  species  of  the  series 

the  naphtha  of  Boroslaw  in  Gahcia.  Warren  and  Storer  also  (Mem.  Am.  Ac.  Boston,  ix.  216) 
1  re  detected  xylole  and  "  isocumole  "  in  the  Rangoon  tar.     None  of  the  series  were  detected  by 

ouze  and  Cahours  in  the  Pennsylvania  petroleum. 

?hese  oils  are  produced  in  the  destructive  distillation,  at  high  temperatures,  of  bituminous 

Is,  fatty  substances,  etc. 

•  •  • 

3.  KONLITE.  (Fr.  Uznach)  Kraus,  Fogg.,  xliii.  141,  1838.  Konlit  (fr.  ib.)  Schrdtier,  ib.,  lii. 
7,  1843;  (fr.  Redwitz)  v,  Trommsdorff,  Ann.  d.  Pharm.,  xxi.  126.  Konleinit  Ifausm.,  Handb., 
487,  1847 ;  Kenngoti,  Ber.  Ak.  Wien,  xiv.  272,  Min.  d,  Schweiz,  419,  Leipzig,  18G6. 


In  folia  and  grains ;  amorphous  ;  stalactitic. 

Soft.  G.=0'88,  Trommsdorff.  Color  reddish-brown  to  yellow.  Melt- 
r  point  114°  C,  Kraus ;  107|-°,  Trommsdorff.  Distils  at  200°,  undergoing 
omposition  at  the  same  time,  and  leaving  a  brown  residue.  v  cry 
^htly  soluble  in  cold  and  hot  alcohol ;  much  more  soluble  in  ether  ;  the 
ter  solution  affording  w^ax-like  folia. 

}omp. — Ratio  of  6,  H=l  :  1;  nCOeHe)  or  a  polymere  of  benzole.  Fritzsche  makes  the 
Quia  ei8Hi8=3(e6H6).  (Bull  Ac.  St.  Pet.,  iii.  88,  1860.)  Analyses:  1,  Kraus  (L  c.);  2, 
IrommsdorflF  (L  c): 


C 

H 

1.  Uznach,  Switz. 

2.  Redwitz,  Bavaria 

92-429 
90-90 

7-571  =  100  Kraus. 

7 -58  =  98-48  Trommsdorff. 

he  Redwitz  mineral  may  be  a  different  species.  Konlite,  unlike  scheererito,  is  changed  by 
Illation,  yielding  a  substance  which  melts  by  the  warmth  of  the  hand.  For  this  product 
uss  proposed  the  name  pyroscheererite. 

1  brown  coal  at  Uznach,  at  the  same  locahty  with  scheererite ;  near  Redwitz,  Bavaria,  in  the 
telgebirge,  with  fichtelite ;  reported  by  Kenngott  from  the  brown  coal  of  Fossa  in  the  Eger 
iiijfify  (Ueb.,  1850-'51,  147). 

amed  after  Konlein,  formerly  superintendent  of  the  coal  works  at  Uznach. 

HTLLORETIN  of  Forchhammer  (J.  pr.  Ch.,  xx.  459,  1840)  is  near  the  above,  and  is  made  identi- 
vith  it  by  Fritzsche.  It  was  obtained  from  an  alcoholic  solution  of  a  resin  from  the  marshei 
•  Holtegard  in  Denmark ;  the  more  soluble  of  the  two  resins  obtained  (see  p.  736)  being  the 
loretin.  Fusing  point  86^-87°.  Dissolves  easily  in  alcohol.  Forchhammer  obtained  Carbon 
90-12,  hydrogen  9*22,  9-26;  and  deduces  for  t>e  nV=o  of  e,  H,  8  :  10 
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794.  NAPHTHALIN. 


Ortliorhombic.  Commonly,  as  artificially  prepared,  in  rhombic  tables  c' 
122°  and  78°  with  the  acute  angles  truncated,  or  hexagonal  tables.  ' 

Lustre  brilbant.  Color  white.  G.z=  1-153  at  18°  C. ;  0-9778,  at  79-2°  C 
Kopp.  ;  at  which  temperature  it  melts.  Boiling  point  218°  C.  Dissolve 
readily  in  alcohol,  ether,  oil  of  turpentine,  fatty  oils,  etc. 

Comp.,  etc.— O,^  H8=Carbon  93-*75,  hydrogen  6'25=:100.     The  first  of  the  Naphthalin  serif 
the  general  formula  for  which  is  -G„  H2n-i2.     Burns  with  a  dense  smoking  flame. 

Obs. — Found  sparingly  in  Rangoon  tar,  by  De  la  Rue  and  Miiller,  and  by  "Warren  and  Stores 

Artif. — Formed  easily  from  petroleum,  coal-naphtha,  essential  oils,  on  passing  them  throun 

red-hot  tubes. 

795.  IDRIALITE.     Quecksilberbranderz  pt.     IdriaHne  (fr.  Idria)  Dumas,  Ann.  Ch.  Phys.,iJ 

S60,  1832.     Idrialite  Schrotter,  Baumg.  ZS.,  iii.  245,  iv.  5. 

I 

In  the  pure  state  crystalline  in  structure.  Color  white.  In  natui 
found  only  impure,  being  mixed  with  cinnabar,  clay,  and  some  pyrite  an 
gypsum  in  a  brownish-black  earthy  material,  called,  from  its  combustibilr 
and  the  presence  of  mercury,  inflammable  cinnabar  {Quecksilberbranderz. 

Comp.,  etc. — Dumas  separated  the  idriaUte  by  treatment  with  oil  of  turpentine.  Analyse 
1,  Dumas  (1.  c);  2,  3,  Schrotter  (1.  c): 

Carbon  949         94-50        *    94*80 

Hydrogen        5-1  D.     5-19  Schr.     5-49  Schr.  |i 

It 
Corresponding  to  the  ratio  for  ^,  H  about  3  :  2= Carbon  94*74,  hydrogen  5-26=100.     Inso 
ble  in  water,  and  little  so  m  alcohol  or  ether.     Fuses  at  205°  C.    Schrotter  found  in  one  specinjjM 
of  the  crude  mineral  77-32  idrialite,  17-85  cinnabar,  and  2-75  of  other  impurities. 

Bodecker  (Ann.  Ch.  Pharm.,  Iii.   100,  1844)  obtained  for  the  composition  of  a  substance 
derived  from  the  crude  material,  (f)  Carbon  91-83,  hydrogen  530,  oxygen  2-87=:100,  correspoA 
ing  to  C"  H"  0  (or  an  oxydized  idrialite).     He  derived  it  from  the  ore  by  sublimation  in  an  atitj  la] 
sphere  of  carbonic  acid.     Bodecker  states  that  a  black  material  obtained  from  the  condensatit 
chambers  at  Idria  afforded  a  substance  which  has  the  composition  of  Dumas's  idrialite ;  and  t 
he  calls  Idryl,  supposing  it  to  be  the  radical  of  his  own  idrialite. 


II.  OXYGENATED  HYDEOCAKBOlSrS. 

796.  GEOCERITE.    Geocerain  L.  Bruckner,  J.  pr.  Ch.,  Ivii.  14,  1852. 

Wax-like.  Color  white.  Not  observed  to  crystallize  from  its  solut? 
in  alcohol.  Melting  point  near  80°  C.  ;  after  fusion  solidifies  as  a  y 
lowish  wax,  hard  but  not  very  brittle.  Soluble  in  alcohol  of  80  p.  c.  F. 
acted  upon  by  a  hot  solution  of  potash. 

Comp. — OasHedOa,  Briickner= Carbon  79*24,  hydrogen  13-21,  oxygen  7*55=100.    Analyfl 
Briickner  (L  c.) : 

OHO, 
79-06  13-13  [7-81]  =  100. 
79-16         13-01         f7-83]  =  100. 

Obs. — ^Ffom  the  same  darh-brown  brown  coal  of  Gesterwitz  that  afforded  the  geomyridie. 
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39),  and  from  the  same  solution.  The  solution,  after  yielding  the  geomyric  te,  aud  next,  on 
iding  a  hot  solution  of  acetate  of  lead,  a  precipitate  of  a  salt  of  lead  and  "  geocerinsaure,'' 
aally  afforded,  on  filtering  the  hot  solution,  the  geocerite  in  the  state  of  a  jelly,  which  on  drying 
acame  a  white  foliated  mass. 

The  distillation  product  obtained  from  the  same  dark-brown  brown  coal,  tallow-like  m  consist- 

fice  (but  in  pearly  crystals  from  a  subsequent  alcoholic  solution)  afforded  Carbon  8382,  hydro- 

Bn  14-01,  oxygen  [2-17],  corresponding  to  the  formula  ^55  Hno  O,  as  if  derived,  as  follows,  a? 

sol    ruckner  states,  from  the  above :    2  (Oas  Hsa  O2)  -(O  Oa  +  Ha  0)='e65  Hno  O.     It  is  identic^ 

ith  the  distillation  product  from  the  yellowish-brown  brown  coal  of  the  same  locality. 

Named  from  yr;,  earth,  and  Kripog,  wax. 

191.  GEOMYRICITE.    Geomyricin  L.  Bruckner,  J.  pr.  Ch.,  Ivii.  10,  1852. 

Wax-like.  Obtained  in  a  pulverulent  form  from  a  solution,  the  grains 
onsisting  (as  apparent  under  a  microscope)  of  acicular  crystals.  Color 
irhite.  Melting  point  80°— 83°  C.  After  fusion  has  the  aspect  of  a  yel- 
Dwish  brittle  wax.  No  action  in  a  solution  of  potash.  Soluble  easily  in 
ot  absolute  alcohol  and  ether,  but  slightly  in  alcohol  of  80  p.  c. 

Oomp.,  .etc.~C34  Has  O2,  Briickner,= Carbon  80-59,  hydrogen  1342,  0  5-99=100.    Analyses: 


m 


0 

H 

0 

1. 

a.rzSS'' 

80-33 

13-50 

"6-17 

2. 

G.=83 

79-97 

12-85 

'7-18 

3. 

G.  =  80 

80-21. 

13-24 

6-55 

Bums  with  a  bright  flame. 

Briickner  observes  that  the  composition  is  very  near  that  of  the  Chinese  wax.  Palm  wax  (from 
le  S.  A.  palm,  Ceroxylon  andicola),  Carnauba  wax  (from  the  S,  A.  palm,  Corypha  cenfera),  for 
rhich  Lewy  obtained  C36  H72  Oa^Carbon  8059,  hydrogen  13*42,  oxygon  5-99  =  100. 

Obs. — Occurs  at  the  G-esterwitz  brown  coal  deposit,  in  a  dark  brown  layer,  similar  in  moat 
aspects  to  the  yeUowish'brown  which  afforded  the  leucopetrite.  Its  very  slight  insolubility  in 
Icohol  of  80  p.  c.  enabled  Briickner  to  separate  resins  and  other  soluble  ingredients  present  in 
ae  mass.  L.  Lesquereux  states  (priv.  contrib.)  that  the  brown  coal  beds  of  the  basin  in  which 
ifsji  resterwitz  lies  has  afforded  the  palms  Flabellaria  latania  and  Fhoenicites  Giebelianics,  and  per* 
aps  others,  though  none  has  yet  been  reported  from  the  particular  bed  at  Gesterwitz. 

98.  OOPALITE.  Fossil  Copal,  Highgate  Resin,  Aikin,  Min.,  64,  1815.  Retinite  pt.  Glock^^ 
Min.,  372,  1831,  ffaid.,  Handb.,  574,  1845.  Fossil  Copal  J.  F.  W.  Johnston^  PhiL  Mag.,  YLl. 
xiv.  87,  1839.     Copahne  Haitsm.,  Handb.,  1500,  1847. 

Like  the  resin  copal  in  hardness,  color,  lustre,  transparency,  and  difficult 
olubility  in  alcohol.  Color  clear  pale  yellow  to  dirty  gray  and  dirty 
►rown.     Emits  a  resinous  aromatic  odor  when  broken. 

G.  =  1'010,  Johnston;  1-05,  Bastock  ;  1'053,  fr.  E.  Indies,  Kenngott. 

Oomp.— Ratio  for  €,  H,  0=40  :  64  :  l=Carbon  85-7,  hydrogen  11-4,  oxygen  29= 100.  Anal- 
ses:  1,  2,  Johnston  (1.  c);  3,  Dufios  (Min.  Unters.,  il  183): 


1. 

2. 
3. 

Yellow  trp. 
Gray 
E.  Indies 

C 

85-677 
85-408 
85-73 

H 

11-476 
11-787 
11-60 

0 

2-847 
2-6G9 
2-77 

Ash 

=100  Johnston. 

0-136  =  100  Johnston. 
=100  Duflos. 

Volatilizes  in  the  air  by  a  gentle  heat.  Burns  easily  with  a  yellow  flame  and  much  smoke,  and 
ardly  any  perceptible  ash.     Slightly  acted  upon  by  alcohol. 

Kenngott's  mineral  closely  resembles  the  Highgate  copalite  in  its  honey-yellow  color,  and  ita 
otion  with  heat  aud  alcohol. 

Obs. — From  the  blue  clay  (London  clay)  of  Highgate  Hill,  near  London,  from  whenoe  it  ii 
^   ilkd  Highgate  resin.    It  occurs  in  irregular  pieces  of  a  pale  honey-yellow  color. 
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799.  SUCCINITE.    "HXe^Tpoi/  Homer,  etc.    ?  Kvyxvpiov  Theophr.,  Demosir.    Kvyyov^iov  DmG,u^ 
etc.    Succinum,  Electrum,  Lyncurium,  Flin.,  xxxvii.  11,  12,  13.    Amber.    Succin,  Ambre,  Fr 
Bernstein  Germ.     Succinite  pt.  JBreith.,  Char.,  15,  1820,  140,  1823. 

In  irregular  masses,  without  cleavage.  T 

H.=2— 2*5.     G.  =  l*065— 1*081.     Lustre  resinous.     Color  yellow,  some^l) 
times  reddish,  brownish,  and  whitish,  often  clouded.    Streak  white.    Trans- 
parent— translucent.     Tasteless.     Electric  on  friction.      Fuses  at  287°  C, 
but  without  becoming  a  flowing  liquid. 

Oomp.— Eatio  for  -6,  H,  0=40  :  64  :  4=Carbon  '78-94,  hydrogen  10*53,  oxygen  10'53=100j| 
Analysis :  Schrotter  (Pogg.,  lix.  64) : 

0  78-824  H  10-228  0  10-9=100. 

But  amber  is  not  a  simple  resin.     According  to  Berzelius  (Lehrb.,  viii.  431,  Pogg.,  xii.  419),  ill 
consists  mainly  (85  to  90  p.  c.)  of  a  resin  which  resists  all  solvents  (properly  the  species  succiaite)/f 
along  with  two  other  resins  soluble  in  alcohol  and  ether,  aa  oil,  and  2-J  to  6  p.  c.  of  succinic  acidif 
Schrotter  and  Forchliammer  state  that  after  removing  these  soluble  ingredients,  true  succinitt 
has  the  ratio  40  :  32  :  4,  which  is  the  ratio  deduced  from  the  analyses  of  the  whole  mass,  anC; 
which  indicates  that  the  mixed  resins  are  polymerous  with  succinite.     Their  nature  has  not  been 
investigated.     Amber  is  hardly  acted  on  by  alcohol. 

Burns  readily  with  a  yellow  flame,  emitting  an  agreeable  odor,  and  leaves  a  black,  shining,  cari 
bonaceous  residue. 

Obs. — Amber  occurs  abundantly  on  the  Prussian  coast  of  the  Baltic;  occurring  from  Dantzig 
to  Memel,  especially  between  Pillau  and  Dorfe  Gross-Hubnicken.  It  occurs  also  on  the  coast  of 
Denmark  and  Sweden;  in  Galicia,  near  Lemberg,  and  at  Miszau;  in  Poland;  in  Moravia,  alk 
Boskowitz,  etc.;  iu  the  Urals,  Russia;  near  Christiania,  Norway;  in  Switzerland,  near  Bale;  ink 
France,  near  Paris,  in  clay,  in  the  department  of  the  Lower  Alps,  with  bituminous  coal,  also  in  thek 
department  of  VAisne,  de  la  Loire,  du  G-ard,  du  Bas-Rhin.  In  England,  near  London,  and  on  the  C 
coast  of  Norfolk,  Essex,  and  Suffolk.  It  also  occurs  in  various  parts  of  Asia.  Also  near  Catania.  E 
on  the  Sicilian  coast,  sometimes  of  a  peculiar  blue  tinge.  |l 

It  has  been  found  in  various  parts  of  the  G-reen  sand  formation  of  the  United  States,  eitheiii 
loosely  imbedded  in  the  soil,  or  engaged  in  marl  or  lignite,  as  at  Gay  Head  or  Martha's  Vine- 
yard, near  Trenton  and  also  at  Camden  in  New  Jersey,  and  at  Cape  Sable,  near  Magothy  river  ml 
Maryland. 

In  the  royal  museum  at  Berhn  there  is  a  mass  weighing  18  lbs.  Another  in  the  kingdom  of: 
Ava,  India,  is  nearly  as  large  as  a  child's  head,  and  weighs  2^  lbs. ;  it  is  intersected  by  veins  of: 
carbonate  of  hme,  from  the  thickness  of  paper  to  one-twentieth  of  an  inch.  J 

It  is  now  fully  ascertained  that  amber  is  a  vegetable  resin  altered  by  fossilization.  This  is 
inferred  both  from  its  native  situation  with  coal,  or  fossil  wood,  and  from  the  occurrence  ot: 
insects  incased  in  it.  Of  these  insects,  some  appear  evidently  to  have  struggled  after  bein; 
entangled  in  the  then  viscous  fluid;  and  occasionally  a  leg  or  wing  is  found  some  distance  fron^ 
the  body,  which  had  been  detached  in  the  effort  to  escape.  Goppert  has  shown  (Ber.  Ak.  Berlir 
185;3,  450,  Q.  J.  G.  Soc,  x,  Am.  J.  Sci.,  11.  xviii.  287)  that  at  least  8  species  of  plants  besides  th« 
Pinites  succinifer  have  afforded  this  fossilized  resin,  and  he  enumerates  163  species  as  representee 
by  remains  in  amber.  Besides  pines,  species  of  the  family  Ahieiinece  and  Cupressineoe  have  prob 
ably  contributed  to  it. 

Amber  was  early  known  to  the  ancients,  and  called  ri'XsKrpov,  elecirum,  whence,  on  account  o. 
its  electrical  susceptibilities,  we  have  derived  the  word  electricity.     It  was  named  by  some  lyncun 
rium,  though  this  name  was  applied  by  Theophrastus  also  to  a  stone,  probably  to  zircon  or  tour  fC 
maline,  both  minerals  of  remarkable  electrical  properties.  i 

^  Pliny  mentions,  as  one  proposed  derivation  of  electrum,  the  fable,  as  he  regards  it,  that  tht  n 
sisters  of  Phaethon,  changed  into  poplars,  shed  their  tears  on  the  banks  of  the  Eridauus  (oi 
Padus),  and  that  these  tears  were  called  electrum,  from  the  fact  that  the  sun  was  usually  caller 
elector;  as  another,  that  it  comes  from  Electrides,  the  name  of  certain  islands  in  the  Adriatic;  ot 
another  electrides,  the  name  of  certain  stones  in  Britannia,  from  which  it  exudes.     He  gives  it  as ; 
his  opinion  that  "  amber  is  an  exudation  from  trees  of  the  pine  family,  like  gum  from  the  cherry, h 
and  resin  from  the  ordinary  pine ; "  and,  as  proof  that  it  was  once  Hquid,  alludes  to  the  gnats,  j,,, 
etc.,  in  it.     He  observes  that  it  had  been  long  called  succinum,  because  of  this  origin,  "quodtj 
arboris  succum  prisci  nostri  credidere."     He  says  that  in  his  time  it  was  "in  request  among ^^ 
^■omen  only."    But  ''it  had  been  so  highly  valued  as  an  object  of  luxury  that  a  very  diminutiyeL 
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pan  effigy,  made  of  amber,  had  been  known  to  sell  at  a  higher  price  tlian  living  men,  eran  in 
lut  and  \  igorous  health." 

r99A.  Krantzite  (Fossiles  Harz  (fr.  Nienburg),  Krautzit,  G.  Bergemann,  J.  pr.  Ch.,  Ixxvi  65). 

entially  succinite.  Occurs  in  small  grains  and  masses  of  a  light  yellow  or  greenish-yellow 
or,  but  reddish  or  brownish  externally.  Gr.=0  968.  Rather  tender.  Sectile  and  somewha* 
Stic.     The  exterior  has  G.=  r002. 

'omp. — Analysis  by  Landolt  (L  c.)  afforded: 


Carbon  79-25  Hydrogen  10-41  Oxygen  10-34=100. 

responding  nearly  to  the  formula  -640  He 4  O4. 

)nly  4  p.  c.  soluble  in  alcohol,  and  6  p.  c.  in  ether ;  and  only  softens  in  turpentine.  In  sul- 
jric  acid  gives  a  brown  solution.  Fuses  at  225°  C,  and  becomes  perfectly  fluid  at  288° ;  and 
a  higher  temperature  yields  gas  and  products  of  distillation.  The  ether  solution  affords  a 
iwnish  amorphous  substance,  which  is  elastic  like  caoutchouc  at  12°,  and  fuses  at  150°. 


0.  WALCHOWITE.    Bergpech  pt.  (fr.  Walchow)  Estner,  Min.,  iii.,  Ite  Abth.,  114,  1800. 
ietinit  von  Walchow  SchroUer,  lix.  37,  1843.     Walchowit  Haid.,  Ueb.,  1843,  99,  Handb.,  674^ 

1845. 

In  yellow  translucent  masses,  often  striped  with  brown.     Lustre  resin- 

,s.     Fracture  conchoidal.     Translucent  to  opaque. 

H.  =  l-5-2.     G.=il-0-l'069  ;  an  opaque  variety  1-035. 

bmp.— Ratio  for  ^,  H,  0=40  :  64  :  8^,  Schrotter  (Pogg.,  lix.  61)  =  80-41  C,  10-66  H,  8-93  0. 
s  to  a  yellow  oil  at  '25u°  C,  and  burns  readily ;  becomes  transparent  and  elastic  at  140°  C 
it  is  a  mixture,  as  alcohol  takes  up  I'o  p.  c,  and  ether  7*5  p.  c. ;  the  insolvhle  part  may  be 
tical  with  the  preceding.     Forms  a  dark  brown  solution  in  sulphuric  acid. 
bs. — Occurs  in  brown  coal  at  Walchow,  in  Moravia,  and  formerly  called  Retinite. 
5stner  also  mentions  a  honey-yellow  resin  from  Uttigshof  in  Moravia  (called  Bernstein  in  the 
h.  bohm.  Ges.,  iii.  8),  and  another  of  a  similar  color,  but  a  little  greenish,  from  Litezko  in 
irayia. 

JOl.  BuCARAMANGiTE.     Resine  de  Bucaramanga  Boussingault,  Ann.  Ch.  Phys.,  HL  vi.  507, 1842. 

jsembles  amber  in  its  pale  yellow  color.     G.  above  1. 

wii9.— Ratio  for  e,  H,  0=42  :  66  :  2^— Carbon  82-7,  hydrogen  10-8,  oxygen  6-5  =  100. 
fnsoluble  in  alcohol     In  ether  softens  and  becomes  opaque.    Fuses  easily,  and  burns  with  a 
le  smoky  flame,  leaving  no  residue.     Yields  no  succinic  acid. 

J02.  AMBRITE.    Ambrit  (fr.  N.  Zealand)  Bbchsteiier,  v.  Hauer,  Verb.  G.  Reichs.,  Wien, 

1861,  4. 


Amorphous.     In  large  masses. 

H.=2.     G.  =  1*034:.     Lustre  greasy.     Color  yellowish-gray.     Subtrans- 

rent.     Strong  electric  on  friction.     Fracture  conchoidal. 

!Jomp.,  etc.— Ratio  deduced  for  O,  H,  0=40  :  66  :  5  =  Carbon  76-88,  hydrogen  10-54,  oxy- 
12-77.     Yon  Hauer  makes  the  ratio  32  :  26  :  4,  which  is  not  nearer  the  analysis  than  the 
►Te.    Analysis :  R.  Maly  (1.  c.) : 


0  H  0  Ash 

0)76-53  10-58  12-70  0-19 


^olly  insoluble  in  alcohol,  ether,  oil  of  turpentine,  benzole,  chloniform,  and  dilute  acid. 

his  with  yellow  smoking  flame.     The  ash  contains  iron,  lime,  and  soda. 

5bs. — Occurs  in  masses  as  large  as  the  head  in  the  province  of  Auckland,  N".  Zealand.  II 
j«i»ch  resembles  the  resin  of  the  Dammara  Ausiralis,  which  abounds  on  the  island,  and  is  oflei 
iiiivorted  with  it 


ilch 

I 


74:2  HYDKOCAEBON   COMPOUNDS. 


803.  BATHVILLITE.    Bathvillite  C.  Gr.  Williams,  Ch.  News,  vii.  133,  1863.    Toibanite  p! 

Amorplious.  Dull,  and  of  a  fawn-brown  color,  looking  somewhat  lik 
wood  in  the  last  stage  of  decay.     Opaque. 

G.,  after  removing  air  of  pores  by  air-pnmp,  about  1*01.  Yery  friable 
but  this  characteristic  may  not  be  essential  to  the  species.  Insoluble  i 
benzole.  Torbanite  has  H.— 2*25  ;  G.=:l*18,  Heddle  ;  color  clove-browni 
powder  yellowish ;  tough. 


Oomp. — Eatio  for  -G,  H,  O,  from  the  analyses,  40  :  68  :  4,  or  near  that  of  succinite,  =Carbo: 
'?8*43,  hydrogen  ll'll,  oxygen  10'46=100.  The  ratio  40  :  66  :  4  is  less  near,  giving  the  percenii 
age  C  'TS-T,  H  10-5,  0  10-8=100.  Analyses  :  1,  WilHams  (1.  c);  lA,  same  with  ash  excluded;  ^JJ| 
jSller ;  2 A,  same  with  ash  excluded  : 


0 

H 

0 

Ash 

1.  Bathvillite 

58-89 

8-56 

?-23 

25-32  =  100. 

lA.       " 

78-86 

11-46 

9-68 

=100. 

2.  Torbaniie 

63-10 

8-91 

8-21 

19-78=:100. 

2A.       " 

18-67 

11-11 

10-22 

-100. 

"Williams  refers  here  the  torbanite  analyzed  by  Miller.  Other  analyses  of  torbanite  give  les 
oxygen.  The  oxygen  includes  a  little  nitrogen  and  sulphur.  Williams  makes  the  formula  -Gs, 
H6oG3= Carbon  78-60,  hydrogen  10*92,  oxygen  10-48,  agreeing  hardly  as  well  with  the  analyse 
as  the  above. 

Does  not  melt  when  heated.     In  a  platinum  crucible  affords  a  fatty  odor,  and  burns  with 
dense  smoky  flame.    No  action  with  moderately  dilute  nitric  acid ;  completely  carbonized  by  con 
centrated  sulphuric  acid.  j 

Obs. — BathvUlite  occurs  in  the  torbanite  or  Boghead  coal  (of  the  Carboniferous  formation); 
adjoining  the  lands  of  Torbanehill,  in  the  grounds  of  Bathville,  Scotland.  It  forms  lumps  whicli 
fiU  cavities  in  the  torbanite.  Other  cavities  are  occupied  by  calcite,  pyrite,  etc.  It  may  be  ai 
altered  lump  of  resin;  or  else  material  which  has  filtrated  into  the  cavity  from  the  surroundinj' 
torbanite. 

The  analysis  of  Miller  shows  that  some  of  the  torbanite  has  the  same  composition.  As  prooj< 
of  the  absolute  purity  of  the  substances  analyzed  could  not  be  had,  the  results  are  open  to  soma 
doubt,  as  WiUiams  observes.  Yet  the  mode  of  occurrence  of  the  bathvillite,  and  the  nearness  1:1 
composition  of  this  insoluble  substance  to  the  equally  insoluble  succinite,  favors  the  view  that  1 
is  essentially  a  good  species,  and  that  its  composition  is  not  far  from  that  above  given. 

804.  Torbanite.  Torbanite,  although  related  to  cannel  coal,  has  a  very  nearly  uniform  comi; 
position,  according  to  all  analyses  thus  far  made,  excepting  that  of  Miller,  and  this  composition  *• 
like  that  of  bathvillite,  excepting  less  oxygen.  It  corresponds  very  nearly  with  the  formula  -6./, 
HaaOa-ss^Carbon  82-19,  hydrogen  11-64,  oxygen  6-17.  The  mean  of  five  analyses  (see  p.  75'i 
is,  Carbon  81-15,  hydrogen  11-48,  with  oxygen  about  6-0,  nitrogen  1-37  =  100  ;  excluding  the  nitrfi 
gen,  C  82-28,  H  11-54,  0  6-08  =  100.  Taking  the  oxygen  at  5-40  instead  of  6*0  (see  anal.,  1.  c 
the  formula  would  become  -640  He  a  O2.  The  nitrogen  is  without  doubt  in  combination  with  po^» 
tions  of  the  other  ingredients.  But,  allowing  for  this,  the  close  relation  to  the  amber  group  sti' 
holds,  both  as  regards  composition  and  insolubihty.  Less  than  1^  p.  c.  of  torbanite  is  soluble  i 
naphtha  (Fyfe).  Although  the  above  formula  cannot  be  taken  as  the  formula  of  the  species  a 
the  basis  torbanite,  it  is  probably  not  far  from  it.    Torbanite  may  contain  bathvillite  as  mixturi' 

805.  XYLORETINITE.    Xyloretin  i?brcAAawmer,  J.  pr.  Ch.,  xx.  459,  1840.    Hartin  Schrottef: 
Pogg.,  liv.  45,  1843.     Psathyrit  Glock&r,  Syn.,  8,  1847. 

Massive,  but  crystallizes  from  a  naphtha  solution  in  needles  of  the  orthO' 
rhombic  system. 

G.  =  1-115,  hartine.  Color  white.  Pulverizes  in  the  fingers.  Withoul 
taste  or  smell.     Soluble  in  ether. 

Comp.,  etc.-— Ratio  for  e,  H,  0=40  :  64  :  4=0arbon  78-61,  hydi-ogen  9-05,  oxygon  12*U^ 
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PH"  0*,  deduced  by  Schrotter,  corresponds  better  with  the  analyses.   Analyses  *  1-3,  Schiottei 
La);  4,  5,  Forchhammer  (1.  c.) : 


0 

H 

0 

Fusing  T 

1. 

Hariine 

18-26 

10-92 

10-82  =  100. 

210^  C. 

2. 

(( 

T8-46 

11  GO 

10-54=100. 

3. 

(( 

•78-33 

10-85 

10-82  =  100. 

4. 

Xyloretinite 

7909 

10-93 

9-98  =  100. 

165'  C. 

5. 

u 

78-51 

10-81 

10-62  =  100. 

The  hartine  is  a  white  resin  separated  by  ether  from  a  resin  obtained  from  the  brown  ooal 
ff  Oberhart.  No.  1  is  hartine  as  separated  in  an  amorphous  condition  by  means  of  naphtha ;  and 
!,  3,  crystallized  from  an  ether  solution.  (Besides  the  hartine,  two  amorphous  brown  resins  were 
Iso  obtained  from  the  solution.)  Xyloretinite  was  derived  by  Forchliammer  through  the  action 
f  alcohol  on  fossil  pine-wood  from  the  marshes  of  Holtegaard  in  Denmark. 

806.  LEUCOPETRITE.    Leucopetrin  L.  Briickner,  J.  pr.  Ch.,  IviL  1,  1852,  in  art  entitled 
Ueber  einige  eigenthiimliche  wachshaltige  Braunkohlen, 

Between  a  resin  and  wax  in  characters.  Crjstallizable  in  needles  from 
solution. 

Color  of  crystals  white.  Melting  point  above  100°  C.  ;  and  after  fusion 
Drown  and  partly  decomposed,  and  hence  the  exact  melting  point  not  easily 
ieterminable.  Soluble  in  ether;  also  1  part  in  268  of  boiling  absolute 
byj  dcohol ;  but  not  at  all  in  alcohol  of  80  p.  c. 


h^ 


Oomp. — 650  H84  O3,  Briiekner,= Carbon  81-9'7,  hydrogen  11-47,  oxygen  6  56  =  100 ;  very  nearly 
^40  Ho7  On.     Not  at  all  acted  upon  by  a  hot  solution  of  potash,  or  cold  nitric  acid. 

Obs. — From  a  layer  1-2  ft.  thick,  in  an  earthy  yellowish-brown  brown  coal,  at  Gesterwitz,  near 
Weissenfels.  The  material  of  the  layer  is  of  loam-like  aspect,  but  gives  a  shining  wax-like  streak, 
las  G.  =  l-297,  Wackenroder,  and  loses  22  p.  c.  of  water  at  100°  C.  The  dried  mass  is  nearly 
lialf  sand  and  other  earthy  materials.  The  leucopetrite  is  associated  in  the  coaly  layer,  according 
to  Briickner,  with  other  organic  compounds,  soluble  in  alcohol  of  80  p.  c,  including  two  resins, 
two  wax-like  substances  (p.  738),  and  an  acid  which  Briickner  calls  Georeiinic  acid  (p.  748).  By  a 
distillation  of  the  mass  of  the  brown  coal,  28  p.  c.  of  the  whole  passes  over  as  a  butter-like  mass, 
which  is  related  to  the  paraffins,  but,  according  to  Briickner,  contains  2  p.  c.  of  oxygen.  It 
afforded  (|)  Carbon  84-04,  hydrogen  14-10,  oxygen  [1-86],  and  he  writes  the  formula  trsBHuoO. 
It  is  soluble  easily  in  hot  absolute  alcohol  and  ether,  and  very  sparingly  in  alcohol  of  80  p.  c. ; 
crystals  in  pearly  hexagonal  plates  from  the  alcohohc  solution ;  melts  at  60°  C. 

Named  after  the  locahty,  Weissenfels  (=white  rock),  from  XcvKds,  white,  and  Trirpoi,  rock. 

807.  EUOSMITE.     Erdharz,  Kampferharz,  Euosmit,  C.  W.  Gumbel,  Jahrb.  Min.  1864,  10. 

Amorphous,  in  masses  of  a  brownish-yellow  color,  or  like  that  of  cherry 
ies^gum,  and  looking  like  common  pitch. 

H.  =  l*5.  G.=:l-2— 1*5.  Brittle.  In  thin  pieces  transparent.  Fracture 
conchoidal.  Strongly  electric  on  friction.  lias  an  odor  between  that  of 
rosin  and  camphor.  Dissolves  easily  in  cold  alcohol  or  ether,  and  hot  oil 
of  turpentine. 

Oomp.,  etc. -Ratio  of  e,H,  0=34  :  29  :  2=40  :  68  :  2^=50  :  85  :  2H= Carbon  81-89,  hydro- 
gen  11-73,  oxygen  6-38  =  100.  Afforded  0-84  of  ash.  The  ratio  is  almost  identical  with  that  of 
leucopetrite.  Melts  at  77°  C,  and  burns  with  a  bright  flame  and  very  aromatic  odor.  Solutioni 
of  the  alkalies  dissolve  only  a  little  of  it,  after  long  action. 

Obs.— From  clefts  in  brown  coal,  at  Baiershof,  near  Thumsenreuth,  in  the  Fichtelgebirge,  and 
derived  probably  from  a  kmd  of  Conifer,  and  one  resembling  the  Cupressinoxylon  su<xqual< 
Goppert. 
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808.  SCLERETINITE.    J.  W.  Malkt,  PhiL  Mag.,  lY.  4,  261,  1852. 

In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  of  a  hazel-nut. 

H.  =  3.  G.  =  1'136.  Translucent  in  thin  splinters.  Color  black,  but  bj?  >! 
transmitted  light  reddish-brown  ;  streak  cinnamon-brown.  Lustre  between! 
vitreous  and  resinous,  rather  brilliant.  Brittle ;  fracture  conchoidal.  In 
soluble  in  alcohol,  ether,  alkalies,  and  dilute  acids. 

Comp. — ^Analyses  by  J.  W.  Mallet  (1.  c.) : 


0 

H 

0 

Ash 

1. 

2. 

76-74 
77-15 

8-86 
9-05 

10-72 
10-12 

3-68 
3-68 

Affords  the  ratio  for  6,  H,  0=40  :  56  :  4=Carboii  77-05,  hydrogen  8-99,  oxygen  10*28,  ashi 
3-68. 

Heated  on  platinum  foil  it  swells  up,  burns  hke  pitch,  with  a  disagreeable  empyreumatic  smell, ,' 
and  a  smoky  flame,  leaving  a  coal  rather  difficult  to  burn,  and  finally  a  little  gray  ash.  In  a  glass  ■: 
tube  yields  a  yellowish-brown  oily  product  of  a  nauseous  empyreumatic  odor.  Even  strong  nitric ; 
acid  acts  slowly  upon  it. 

From  the  coal  measures  of  Wigan,  England. 

809.  PYRORETINITE.    Part  of  Pyroretin  of  ^.  E.  Reuss,  Ber.  Ak.  Wien,  xii.  551,  1854,  J.', 
pr.  Ch.,  Ixiii.  155 ;  J.  Sianek,  ib.     Pyroretinite  Da^a. 

Resin-like.     Deposited  in  powder  from  a  hot  alcoholic  solution  of  py-ro-- 
retin  as  it  cools. 

Comp.— Ratio  of  -G,  H,  0=40  :  56  :  4=Carbon  80-00,  hydrogen  9-33,  oxygen  10-67  =  100.. 
Analysis :  Stanek  (1.  c.) : 

C  80-02  H  9-42  0  [10  56]  =  100. 

Approaches,  as  Stanek  states,  the  beta-resin  of  the  resin  of  Finus  abies  (Johnston)  =-640  Hes  Osfl 
and  also  copaivic  acid  (fr.  copaiba  balsam)  -640  Heo  04,  and  other  related  compounds,  showmg  5 
that  it  is  probably  from  coniferous  trees. 

Obs. — Pyroretin  of  Reuss,  the  resin  which  affords  the  above,  occurs  in  the  brown  coal,  between  i 
Salesl  and  Proboscht,  near  Aussig  in  Bohemia.  It  occurs  in  masses  from  the  size  of  a  nut  to  ji 
that  of  a  man's  head,  and  also  ia  plates  an  inch  thick.  It  is  brittle ;  of  brownish-black  color ; 
greasy-resinous  lustre ;  wood-brown  powder;  H.  =  2-5;  G.  =  r05  — 1-18;  and  resembles  much  .1 
brown  coal.  It  burns  with  a  reddish-yellow  flame,  and  a  strong  odor  like  that  of  burning  amber, 
and  leaves  a  black  coal.  It  melts  easily,  decomposing  and  giving  off  white  fumes,  and  leaves  an  I 
asphalt-like  mass.  Reuss  states  evidence  showing  that  it  has  probably  been  formed  by  the  action  1 
of  the  heat  of  a  basaltic  dike  on  a  bed  of  brown  coaL 

810.  Reussinite.  Part  of  Pyroretin  of  A.  E.  Eeuss.  Resiu-hke.  Color  fine  reddish-brown. 
Soluble  in  boiling  alcohol  and  in  ether,  and  not  deposited  from  the  alcoholic  solution  on  its  cooling. 
Stanek  (1.  c.)  found  for  the  composition  of  the  resin  thus  obtained,  C  81-09,  H  9-47,  0  9-44=100  j 
corresponding  to  Bto  H56  O3.6 ;  and  he  regards  the  substance  as  a  mixture  of  the  above  pyrore- 
Unite,  -640  H56  04,  with  another  resin  (here  designated  reussinite)  of  the  formula  04o  Hse  O3. 


811.  ROOHLEDERITE.  Fart  o/Substanz  Bituminose  Eochleder,  Ber.  Ak.  Wien,  vi.  53, 1851 ; 
=Melanchym  Haid.,  Lotos,  i.  85,  216,  vi.  86,  viii.,  Heft  3;  Kenng.,  Ueb.  1850,  147,  1863,  134 
Rochlederite  Eana. 


1 


Kesin-like.    Color  reddish-brown.    Transparent  or  translucent.    Melting 
point  100°  C.     Soluble  in  alcohol. 

Comp.— Ratio  of  6,  H,  0=40  :  56  :  6.    Analysis:  Rochleder  (1.  c): 
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C  76-79  H  9-06  0  14-15  =  100. 

Bams  with  a  yellow  smoking  flame,  something  hke  amber. 

Obs. — The  part  soluble  in  alcohol  of  a  bituminous  substance  called  melauchyme  by  Haidinger, 
and  found  in  masses  as  large  as  the  head  in  the  brown  coal  of  Zweifolsreuth,  near  Neukirchon  in 
Eger,  Bohemia.  A  similar  substance,  of  somewhat  hghter  color,  occurs  at  Cehnitz,  near  Strakonitz, 
in  Bohemia. 

The  rest  of  the  substance  insoluble  in  alcohol  is  the  species  melanellite,  p.  750. 

812.  SOKLANITE.     Part  of  Anthracoxen  of  Eeuss  (see  p.  746).    Sclilanite  Dana. 

A  dark  or  light  brown  powder,  obtained  through  solution  by  ether  from 
anthracoxene. 

Oomp.— Ratio  for  O,  H,  0=^40  :  52  :  3i=Carbon  81'63,  hydrogen  8-85,  oxygen  9*52=100. 
Analysis :  Laurenz  (1.  c,  p.  746) : 

(1)0  81-47  H8-71  0  9-82  =  100. 

This  resin  oxydizes  slowly  when  wet  and  exposed  to  the  air. 

Obs. — For  locahty  and  description  of  the  material  affording  the  schlanite,  see  p.  746. 

813.  GUYAQUILLITE.    Johnstan,  Phil.  Mag.,  xiii.  329,  1838. 

Amorphous.     In  large  masses  or  layers. 

Yields  easily  to  the  knife,  and  may  be  rubbed  to  powder.  G.= 1*092. 
Color  pale  yellow.  Lustre  not  resinous,  or  imperfectly  so.  Slightly  soluble 
in  water,  and  largely  in  alcohol,  forming  a  yellow  solution,  which  is  in- 
tensely bitter. 

Oomp.,  etc.— Eatio  for  6,  H,  0=40  :  52  :  6  =  Carbon  76-665,  hydrogen  8'174,  oxygen  15'161 
=  100,  Johnston.  Begins  to  melt  at  69|°  C,  but  does  not  flow  easily  till  near  lOo"  C.  As  it 
cools  becomes  viscid,  and  may  be  drawn  into  fine  tenacious  threads.  Soluble  in  cold  sulphuric 
acid,  forming  a  dark  reddish-brown  solution.  A  few  drops  of  ammonia  put  into  the  alcohoUc 
solution  darken  the  color,  and  finally  change  it  to  a  dark  brownish-red. 

It  is  said  to  form  an  extensive  deposit  near  Guyaquil  in  South  America.  Evidently  a  mix 
ture. 

814.  MIDDLETONITE.     J.  F.  W.  Johnston,  Phil.  Mag.,  III.  xii.  261,  1838. 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  sixteenth  of 
an  inch  or  less  in  thickness,  between  layers  of  coal. 

Brittle.  G.=l"6.  Lustre  resinous.  Color  reddish-brown  by  reflected 
light,  and  deep  red  by  transmitted ;  powder  light  brown.  Transparent  in 
small  fragments.  No  taste  or  smell.  Blackens  on  exposure.  Only  a  trace 
dissolved  by  boiling  alcohol,  ether,  or  oil  of  turpentine.  Not  altered  at 
210°  C. 

Oomp.,  etc. — Ratio  for  6,  H,  0=40  :  44  :  2,  Johnston,  =  Carbon  86-33,  hydrogen  7-9'i,  oxygeu 
5-75  =  100.     Johnston  obtained  {%)  Carbon  86-21,  hydrogen  8-03,  oxygen  5-76=100. 

On  a  red  cinder  burns  like  resin.  Softens  and  melts  in  boiling  nitric  acid,  with  the  emission 
of  red  fumes;  a  brown  flocky  precipitate  falls  on  cooling.  Soluble  in  cold  concentrated  sul- 
phuric acid. 

Obs. — Occurs  between  layers  of  coal  about  the  middle  of  the  Main  coal  or  Ilaigh  Moor  seam, 
at  the  Middleton  collieries,  near  Leeds,  in  thin  layers  and  masses,  rarely  tlucker  than  iV  in.,  and 
little  rounded  masses  seldom  larger  than  a  pea ;  also  at  Newcastle. 

816.  STANEKITE.     Part  of  Pyroretin  of  A.  E.  Eeuss,  Ber.  Ak.  Wien,  xii.  551,  1854,  J.  pr. 

Ch.,  LxiiL  155 ;  J.  Sianek,  ib.    Stanekit©  Dana. 

Kesin-like.     Not  soluble  in  any  fluid  without  decomposition,  and  not  at 
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all  in  a  solution  of  potash.     Separated  from  the  pyroretiu  of  Eeuss  hy  i 
boiling  alcohol,  Avhich  leaves  it  behind. 

Oomp.— Ratio  of  €,  H,  0=39  :  44  :  6,  Stanek,= Carbon  76-97,  hydrogen  7-24,  oxygen  15*79^ 
=  100.    Perhaps  €,  H,  0=40  :  44  :  6=Carbon  77'42,  hydrogen  7-09,  oxygen  15-48=lu0.    Anal- 
ysis :  Stanek  (1.  c  ) : 

(I)   C  76-71  H  7-30  0  15-99=100. 

When  heated  gives  off  the  odor  of  succinic  acid. 

Obs. — For  locality  and  characters  of  the  pyroretin  of  Reuss,  affording  the  above,  see  p.  744. 

816.  ANTHRACOXENITE.     Part  of  Anthracoxen  (fr.  Brandeisl)  Reuss,  T.  Laurenz,  Ber.  Ak, 
Wien,  xxi.  271,  1856,  J.  pr.  Ch.,  Ixix.  428,  1856.    Anthracoxenite  Dana. 

Obtained  as  a  black  powder  from  a  resin,  by  separating  the  remainder ' 
by  means  of  ether,  the  anthracoxenite  being  insoluble  in  ether. 

Comp. — Ratio  of  O,  H,  0=40  :  38  :  7^.    Analysis  :  Laurenz  (1.  c.) : 

(I)  0  75-274  H  6-1P7  0  18-539. 

11  p.  c.  of  ash  were  separated.    Not  soluble  in  menstrua  without  decomposition. 

Obs. — From  a  resin-like  material,  constituting  layers  2^  in,  thick  between  layers  of  coal,  in  the 
coal  beds  of  Brandeisl,  near  Schlan  in  Bohemia ;  the  mass  is  amorphous,  and  has  H.  =  2*5  ; 
G.  =  ri81  ;  lustre  externally  weak  adamantine;  color  brownish-black,  hyacinth-red  in  thin 
splinters  by  transmitted  light ;  streak  dull,  yellowish-brown ;  fracture  small-conchoidal ;  easily 
rubbed  to  a  fine  powder ;  fuses  easily ;  burns  with  a  yellow  smoking  flame,  and  an  odor  not 
disagreeable.  This  substance  was  named  anihracoxene  by  Reuss.  The  name  is  here  appropriated 
to  the  part  insoluble  in  ether.    The  soluble  part  is  named  schlanite  (p.  745). 


817.  TASMANITE.    Resiniferous  Shale  (fr.  Tasmania),  Catal.  Internat.  Exhib.,  1862.      Tas- 

manite  A.  K  Church,  Phil.  Mag.,  lY.  xxviii.  465,  1864. 

In  disks  or  scales  thickly  disseminated  through  a  laminated  shale ;  ave- 
rage diameter  of  scales  about  '03  in. 

JB[.=2.  G.=l*18.  Lustre  resinous.  Color  reddish-brown.  Translu- 
cent. Fracture  conchoidal.  Not  dissolved  at  all  by  alcohol,  ether,  benzole, 
turpentine,  or  bisulphid  of  carbon,  even  when  heated. 

Oomp.,  etc. — No  action  with  muriatic  acid.  Slowly  oxydized  by  nitric.  Readily  carbonized 
by  sulphuric  acid,  with  evolution  of  sulphuretted  hydrogen.  Alkalies  in  solution  without  action. 
Burns  readily  with  a  smoky  flame  and  offensive  odor;  fuses  partially,  yielding  oily  and  solid  pro- 
ducts, having  a  disagreeable  smell.  Ratio  of  O,  H,  O,  S=40  :  62  :  2  :  l  =  Carbon  79-21,  hydrogen 
10*23,  sulphur  5'28,  oxygen  5-28  =  100,  corresponding  nearly  to  succinite,  in  which  part  of  the 
oxygen  is  replaced  by  sulphur.     Analysis:  Church  (L  c),  after  rejecting  8'14  p.  c.  of  ash: 

C  79-34  H  10-41  S  5-32  0  493 

Obs. — From  the  river  Mersey,  north  side  of  Tasmania.     The  rook  is  called  combustihle  shale. 

A  caking  bituminous  coal  from  New  Zealand,  analyzed  by  C.  Tookey  in  the  laboratory  of  Prof. 
Percy  (see  anal.  18,  p. '757),  contained  2'37  p.  c.  of  sulphur  and  no  iron,  the  ash  being  peculiarly 
white;  and  Percy  remarks  (Met.,  101,  102)  that  the  sulphur  may  have  been  present  in  a  state 
similar  to  that  in  tibrine.  The  existence  of  a  sulphur-bearing  resin  like  the  above  from  Tasmania 
renders  it  probable  that  the  New  Zealand  coal  is  impregnated  with  a  similar  insoluble  resin ;  2'37 
p.  c.  of  sulphur  would  correspond  to  the  presence  of  about  44  p.  c,  of  such  a  resin. 

818.  DYSODILE.  (fr.  Mehli,  Sicily)  Paulo  Boccone,  Recherches  et  Obs.  Nouv.,  etc.,  Amsterd, 
1674.  Dysodile  Cordier,  J.  d.  M.,  xxiii.  275,  1808.  Merda  di  Diavolo  Hal.  Stinkkohle  Germ 
Houille  papyracee,  Tourbe  papyracee,  Fr. 
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In  very  thin  leaves  or  folia,  flexible,  slightly  elastic. 

G.=l*14— 1-25.     Color  yellow  or  greenish-gray.     Streak  shining. 

Comp.,  etc. — Very  inflammable,  burning  with  a  bright  flame  and  an  odor  like  that  of  asafcBtida, 
leaving  an  ash  in  the  form  of  lamina3,  consisting  largely,  as  shown  by  Khrenberg,  of  the  siliceoui 
shells  of  infusoria,  especially  of  Naviculae.  Delesse  found  (These  anal.  Chim.,  1,  1843)  a  variety 
from  Ghrabach,  near  Giessen,  to  afford  water  and  volatile  matters  491,  carbon  5-5,  ash  45-4  ;  of 
the  last,  17-4  were  soluble  sihca,  11-0  sesquioxyd  of  iron,  and  100  clay.  Very  probably  neal 
tasmanite,  as  Church  suggests. 

Obs. — Originally  from  Melili,  Sicily,  forming  a  coaly  deposit,  made  up  of  very  thin  paper-like 
leaves,  which  had  evidently  been  derived  from  the  joint  decomposition  and  alteration  of  vegetable 
and  animal  matter.  Reported  also  from  the  lignite  deposits  of  Westerwald  near  Rolt ;  of  Sieg- 
berg  to  the  north  of  Sept  Montagues ;  of  Saint  Armand  in  Auvergne ;  Glimbach  near  Giessen ; 
but  the  real  nature  of  none  of  these  substances  has  been  investigated. 

819.  HIRCITE.    Hircine  Fiddingion,  Arch.  Pharm.,  Ixxiv.  318,  Kenng.  Ueb.,  1853,  134. 

Amorphous. 

G.=:l*10.  Color  exteriorly  brown,  within  yellowish-brown.  Subtrans- 
lucent  to  opaque.  Fracture  conchoidal.  Softens  in  boiling  water,  and 
then  has  the  odor  of  a  resin.  In  cold  alcohol  a  little  soluble ;  in  boiling 
about  one-half,  and  the  solution,  which  is  gold-yellow,  affords  white  flocks 
on  cooling. 

Pyr.,  etc. — In  the  flame  of  a  candle  fuses  and  burns  with  a  yellowish  flame,  like  a  bituminous 
coal,  and  leaves  a  tough  coaly  globule  of  a  peculiarly  strong  animal  odor  (whence  the  name,  from 
hirciis,  a  goat).  After  complete  combustion,  leaves  an  ash.  In  sulphuric  acid  soluble,  and  color 
of  solution  blood-red. 

820.  Baikerinite.  Part  of  Baikerit,  Dickflussiges  Harz,  Hermann  (see  p.  733).  A  thick  tar- 
like fluid  at  15°  C,  and  a  crystalline  granular  deposit  in  a  viscid  honey-like  mass  at  10'  C.  Color 
brown.  Translucent.  Odor  balsamic.  Taste  like  that  of  wood- tar.  Easily  and  perfectly  solublo 
in  alcohol  and  ether.     The  alcohohc  solution  becomes  milky  when  diluted  with  water. 

Constitutes  32'6I  p.  c.  of  the  baikerite.     No  analysis  yet  made. 

820A.  DOPPLERITE  of  J.  G.  Beicke,  B.  H.  Ztg.,  xvii.  383.  (Xot  Dopplerite  according  to  Kenng^ 
Ueb.  1858,  141.)  Grayish,  earthy,  plastic  in  the  fingers  when  fresh;  becoming  dark  reddish- 
brown  to  black  on  drying. 

Yields  after  drying,  combustible  substance  83'25,  water  12-5,  ash  4-25.  Burns  with  a  bright 
flame  and  intense  heat,  and  differs  from  dopplerite  in  this  respect,  and  also  in  containing  much 
less  water. 

From  a  peat  bed  at  Finkenbach  in  the  Canton  of  St.  Gall,  Switzerland. 


III.  ACID  HYDROCAEBOJS^S. 

821.  BUTYRELLITE.  Bog  Butter  WUliamson,  Ann.  Ch.  Pharm.,  liv.  125,  1845.  Butyrit 
Glocker,  Syn.,  9,  1847.  Butyro-limnodic  Acid  Brazier,  Chem.  Gaz.,  1852,  376.  Butyrellite 
Dana. 

Crystallizable  in  needles.  Butter  like  in  consistence.  Color  white. 
Melting  point  of  impure  native  material  47°,  Brazier  ;  but  of  material  after 
Bolution  in  alcohol  51°,  Luck;  52°— 52*7°,  Brazier.  Easily  soluble  in 
alcohol  or  ether. 

Comp  —0»i  H84  O4,  Brazier = Carbon  75*0,  hydrogen  12*5,  oxygen  12-6=100,  and  like  palmitic 
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acid  in  ratio.  Williamson  gives  the  less  probable  formula -833  He 6O4.  The  followiiig  are  "W.l 
liamsoii's  analyses  (1.  c):  Nos.  1,  2,  were  the  uncrystallized  butyrite;  3,  that  obtained  by  coio 
bination  with  potash  (with  which  it  forms  a  kind  of  soap)  and  a  separation  afterward  by  acid : 

OHO 

1.  Uncrystallized  VS-TS  12-50  13-72=100. 

2.  "  73-89  12-37  13-74=100. 

3.  From  potash  solution  76-05  12-56  12-39  =  100. 

Obs. — From  the  peat-bogs  of  Ireland. 

The  name  butyrite  being  used  in  chemistry  for  another  substance,  it  is  here  changed  to  the 
form  above. 

822.  G£!OCER£iLLIT£i.     Geocerinsaure  Bruckner,  J.  pr.  Oh.,  Ivii.  10,  1852.     Geoceric  Acid. 

Geocerellite  Dana. 

Color  white.  Brittle,  and  easily  pulverized.  No  crystallization  observed. 
Soluble  freely  in  hot  alcohol,  and  deposited  from  the  solution  as  a  jelly  on 
cooling,  with  nothing  crystalline  under  the  microscope.   Melting  point  82°  C. 

Comp.— ^28  Hea  O4,  Briickner  ;= Carbon  79-24,  hydrogen  13-21,  oxygen  7-55=100.  Analysis : 
Bruckner  (L  c.) : 

Q)  Carbon  78-61        Hydrogen  12-70        Oxygen  18-69=100. 

The  acid  was  separated  by  combination  with  lead  by  action  with  a  hot  solution  of  acetate  of 
lead. 
Obs. — Separated  from  the  dark  drown  brown  coal  of  Gesterwitz.     See  Geocerite,  p.  738. 

823.  BRUCKNERELLITE.    Georetinsauro  Bruckner,  J.  pr.  Ch.,  IviL  5,  1852.    Georetinic 

Acid.    Briicknerellite  Dana. 

Crystallizable  in  white  needles  from  an  alcoholic  solution.  Dissolves 
easily  in  boiling  alcohol ;  and,  if  the  solution  is  a  concentrated  one,  crystal- 
lizes out  more  or  less  completely  on  cooling. 

Comp.— 024  H44  Og,  Briickner, = Carbon  62-61,  hydrogen  9*56,  oxygen  27-83=100.  The  lead 
palt  afiforded  Carbon  43*36,  hydrogen  6-59,  oxyd  of  lead  34-58,  oxygen  [15-47]=100. 

Obs. — Separated  from  the  yeUowish-brown  brown  coal  of  Gesterwitz.  See  Leucopetrite,  p. 
743. 

824.  SUCCINELLITE.  [Succinum]  vertitur  [by  distillation]  partim  in  oleum  sui  coloris, 
partim  denique  in  candidwn  quiddam  et  tenue  quod  similitudinem  quandam  gerit  speciemque 
salis,  Agric,  Nat.  Foss.,  238,  1546.  Flos  Succini  Libav.,  Alchem.  Tract.,  399,  1597.  Succinic 
Acid.    Succinellite  Dana. 

Orthorhombic.  7a  7=120°  18',  0  A  1=129°  45' ;  ^  :  J  :  ^=1*0425  :  1 ; 
1-7425,  Kamm.     1  :  1,  bas.,=100°  30',  macr.,  135°,  brach.,  96°  22'. 

H.=l.  G.=l*55.  Lustre  vitreous.  Colorless  or  white.  An  aromatic 
odor.    Soluble  in  water. 

Comp. — 64H6  04=Carbon  40*7,  hydrogen  5-1,  oxygen  54-2=100.  Evaporates  at  ^  low  tem- 
perature, and  on  cooling  condenses  in  crystals. 

Obs.— Exists  in  amber,  constituting  2^  to  6  p.  c.  of  the  mass,  and  easUy  obtained  trom  it  by 
distillation.  Its  presence  ready  formed  in  this  resin  is  shown  by  the  fact  that  it  maybe  separated 
either  by  water,  ether,  or  alkalies,  the  amber  being  left  after  the  treatment  without  its  succinic  acid. 

825.  RETINELLITE.  Fart  of  Bright  Yellow  Loam  (fr.  Bovey)  so  saturated  with  petroleum 
that  it  burns  like  sealing-wax,  J,  MiUes,  Phil.  Trans.,  li.  536,  1760;  Bitumen  from  Bovey,  Retin 
asphaltum,  Hatchett,  ib.,  1804,  402 ;  Retinite.  Resin  of  Retin  Asphalt,  Retinio  A^id,  J.  F.  ^ 
Johnston,  PhiL  Mag.,  IH.  xii  560,  1838.     Retinellite  Dana. 
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liesin-like.  Light  brown.  Begins  to  melt  at  121°  C,  is  perfectly  fluid  at 
160°,  and  gives  ofl'  a  resin-like  odor  at  100°  C.  Soluble  in  alcohol,  still 
more  freely  in  ether. 

Comp.— 0.  ratio  for  6,  H,  0=21  :  28  :  3.     Analysis:   Johnston  (L  c): 

C  76-86  H  8-75         0  14-39  =  100. 

Johnston  describes  salts  of  retinic  acid  with  silver,  lead,  and  lime. 

Obs. — Tlie  retinasphalt  of  Hatchett,  from  the  Tertiary  coal  of  Bovey  in  Devonshire,  from 
which  alcohol  separates  the  above  species,  occurs  in  roundish  masses,  having  II.=  1  —  2-5  ;  G.= 
1-1  o5,  Hatchett;  lustre  slightly  resinous  in  the  fracture,  often  earthy  externally;  color  light  yel- 
lowish-brown, sometimes  green,  yellow,  reddish,  or  striped ;  and  is  subtransparent  to  opaque ; 
often  flexible  and  elastic  when  first  dug  up,  though  brittle  on  drying.  Johnston,  after  drying  the 
retinasphalt  at  300  C,  obtained  (1.  c.)  53-92  p.  c.  of  resin  soluble  in  alcohol,  27-4.o  of  insoluble 
organic  matter,. and  13*23  of  ash=100.     The  insoluble  portion  has  not  been  investigated. 

Hatchett  found  (1.  c.)  vegetable  regin  55,  bitumen  41  (the  insoluble  part,  which  he  regarded 
as  asphalt,  and  alludes  to  in  the  name  retinasphalt),  and  earthy  matter  3  =  99, 

A  reiiniiefrom  Halle  afforded  Bucholz  (Schweig.  J.,  i.  290,  1811)  91  parts  soluble  in  absolute 
alcohol,  and  9  parts  insoluble.  The  former  gives  a  yellowish-brown  deposit  on  dilution,  and  ia 
more  soluble  in  boiHug  dilute  alcohol  than  in  cold;  and  it  is  insoluble  in  pure  other  and  turpen- 
tine. The  latter  is  also  insoluble  in  ether.  Both  are  soluble  in  alkahes,  which  would  seem  to 
indicate  that  they  are  acid  in  their  relations. 

The  resin  fuses  with  more  difiBculty  than  most  resins,  blackens  in  the  heat,  and  gives  out  a 
strong  aromatic  odor.  By  distillation  yields  a  brown  thick  oil,  some  water  containing  a  httle 
acetic  acid,  besides  carbonic  acid  and  carburetted  hydrogen. 

826.  DOPPLERITE.    Dopplerit  Eaid.,  Ber.  Ak.  Wien,  ii.  287,  1849,  lii.  281. 

Amorphous.  In  elastic  or  partly  jelly-like  masses.  When  fresli,  brown- 
ish-black, with  a  dull  brown  streak  and  greasy  subvitreous  lustre ;  and 
when  in  thin  plates  reddish-brown  by  transmitted  light. 

H.=0-5.  G.  =  l-089,  Fcetterle.  After  drying,  lI.=:2-2-5,  G.  =  1-46G, 
and  lustre  somewhat  adamantine.  Becomes  elastic  on  drying  from  exposure 
to  the  air.     Tasteless.     Insoluble  in  alcohol  or  ether. 

Comp.,  etc.— Ratio  for  -G,  H,  O,  nearly  10  :  12  :  5,  from  analyses  2,  3.  An  acid  substance,  or 
mixture  of  different  acids,  related  to  humic  acid.  Analyses  :  1,  Schrotter  (Ber.  Ak.  Wien,  iL  287, 
1849);  2,  3,  F.  Muhlberg  (Jahrb.  G.  Reichs.,  xv.  283,  1865): 

0  N 

42-59  1-03  =  100  Schrotter. 
38-86  =100  Muhlberg. 
37-79        =100  Muhlberg. 

From  No.  1,  5*86  of  ash  are  excluded  ;  from  No.  2,  5*18 ;  from  3,  5  to  14*2  p.  c.  All  were  dried. 
Schrotter  found  the  loss  of  water  78-5  p.  a ;  and  Miihlberg,  at  HO''  C,  for  No.  2,  2()-04  p.  c.  for 
an  air-dried  specimen;  for  3,  818  p.  c.  for  a  jelly-like  specimen,  and  19-7  for  an  air-dried.  In 
caustic  potash  soluble,  with  a  residue  of  earthy  matters. 

Obs. — Found  in  peat-beds,  near  Aussee  in  Styria ;  and  in  Gontin  in  Appenzell,  and  Obbiirg, 
near  Stausstad  in  Unterwalden,  Switzerland. 

Named  after  Bergrath  Doppler,  who  was  the  first  to  bring  the  substance  to  notice. 

C.  W.  Gumbel  has  referred  here  (.Jahrb.  Min.  1858,  278)  a  substance  from  a  peat-bed  near 
Berchtesgaden.  It  is  soft,  plastic,  elastic,  black,  of  waxy  lustre,  tasteless;  on  drying  in  the  air  it 
resembles  compact  coal,  is  brittle  and  velvet-black,  and  has  II.  =  2-5,  G.  =  1439,  lustre  vitrcou.s, 
with  powder  brownish-black.  The  air-dried  material  loses,  at  80"  C,  12  p.  c.  of  water.  Unlike 
dopplerite,  it  burns  with  a  bright  yellow  flame,  is  partially  soluble  in  alcohol,  and  the  alcoholic 
solution  affords  a  resin  (Kenug.  Ueb.,  1858,  142). 

A  pitch-black  coal-like  substance  from  the  peat-beds  at  Kolbenmoor,  near  Berchtesgaden,  the 
same  that  are  described  by  Giimbel,  related  to  dopplerite  in  composition,  and  in  not  burning  with 
A  flame  when  inserted  in  fragments  in  the  flame  of  a  candle,  has  been  analyzed  by  C.  Gilbert 
Wheeler  (priv.  contrib.,  dated  Nuremberg,  Jau.  23,  1866).     It  alforded  him  : 


C 

H 

1. 

2. 
3. 

Aussee          51-09 

"               55-94 

Obburg    (1)56-63 

5-29 
5-20 
5-58 
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C  50-98        H  5-36        N  3-74        0  36*14        ash  3-78  =  100. 

It  appears  to  be  the  same  substance  that  is  here  partially  described  by  Giimbel. 
Mr.  Wheeler  observes  that  it  is  found  imbedded  in,  and  entirely  surrounded  by,  the  peat ;  and 
gpecimens  show  well  the  transition  from  peat  to  the  coal-like  substance. 

827.  MELANELLITE.    Part  of  Melanchym  of  ^a?"d  (see  p.  744).    Melanellite  Z>an(i. 

Black  and  gelatinous,  as  obtained  by  Rochleder.  Separated  from  roch- 
lederite,  or  the  resinous  ingredient  of  melanchyme,  by  dissolving  the  latter 
out  by  means  of  alcohol. 

Oomp.,  etc. — The  jelly-like  mass  gave  on  analysis,  Carbon  67 '14,  hydrogen  4*79,  oxygen 
28'07  =  100,  corresponding  to  the  ratio  48  :  40  :  15  =  Carbon  67*3,  hydrogen  4*7,  oxygen  28-0= 
100.  The  ratio  48  :  40  :  16  =  12  :  10  :  4  affords  the  percentage  0  661,  H  4*6,  0  29'3=:100.  The 
substance  is  regarded  by  Rochleder  as  an  acid  related  to  ulmic  acid.  But,  as  it  was  not  combined 
with  a  base  before  analysis,  there  is  no  proof  of  its  purity. 

On  the  locality  and  material  affording  this  acid,  see  Rochledekite,  p.  744. 


lY.   SALTS   OF  ORGANIC  ACIDS. 

828.  MELLITE.     Honigstein  (fr.  Thuringia)  Wem..  Bergm.  J.,  1789,  i.  380,  395.     Honigstein  i 
Karst.,  Mus.  Lesk.,  ii.  P.  1,  835,  1789.     Succin  transparent  en  cristaux  octaedres,  Pierre  de 
miel,  V.  Born,  Cat.  de  Raab,  ii.  90,  1790.     Melliles  Gmelin,  Linn.  Syst.,  iii.  282,  1793.     Mellihte 
Kirwan,  Min.,  ii.  68,  1796.     Mellite  K,  iii.  1801.     Honigstein,  Melilithus,=HonigsteinsaUre 
(Acidum  melilithieum)+Alaunerde+'Wasser,  Klapr.,  Ak.  Berhn,  1799,  Beitr.,  iii.  114,  1801. 

Tetragonal.  6>  A  1  =  33°  29';  «=0-T45M5,  Kokscharof.  Occurs  in 
octahedrons,  with  often  the  planes  i-i  truncating  the  basal  angles,  and 
sometimes  the  terminal  angle  and  basal  edges  truncated,  the  occurring 
planes  being  0,  /,  i-i,  1.  1  A  1,  pyr.,:=118°  16',  basal,  =  93°  1^' ;  1  A  i-i= 
121°  52'.  Cleavage  :  octahedral,  very  indistinct.  Also  in  massive  nodules^ 
granular  in  structure. 

H.  =  2— 2-5.  G.  =  l-55  — 1-65;  1-636— 1-642,  Kenngott.  Lustre  resinous,  | 
inclining  to  vitreous.  Color  honey-yellow,  often  reddish  or  brownish;  I 
rarely  white.  Streak  white.  Transparent — translucent.  Fracture  con-  ; 
choidal.     Sectile. 

Comp.— Xl  51"+ 18  H=:Mellitic  acid  40-53,  alumina  14-32,  w.iter  45-15.  Analyses':  1,  Klaproth 
(Beitr.,  iii.  114);  2,  Wohler  (Pogg.,  vii.  325);  3,  J.  v.  Iljenkof  (Koksch.,  iii.  217): 

Mellitic  acid    46  41*4  42-36 

Alumina  16  14*5  14*20 

Water  38  =  100  K.          44-1  =  100  "W.        44-16  1. 

Pyr.,  etc. — Whitens  in  the  jBame  of  a  candle,  but  does  not  take  fire.  Dissolves  in  nitric  acid; 
decomposed  by  boiling  water.     In  a  matrass  yields  water. 

Obs.— Occurs  in  brown  coal  at  Arten  in  Thuringia;  at  Luschitz  near  Bilin  in  Bohemia;  near 
Walchow  in  Moravia;  in  the  Govt,  of  Tula,  Russia  in  Europe  ;  Nertschinsk,  beyond  Lake  Baikal 

829.  PiGOTiTE  Johnston  (Phil.  Mag.,  III.  xvii  382).  A  salt  of  alumina  and  an  organic  acid  called 
mudescous  acid  by  Johnston.  Composition  4  ^l-t-e6H,oe4  (the  acid)  +  27  fi.  Formed  on  granite, 
in  Cornwall,  from  the  action  of  wet  vegetation.     Reported  also  from  Wicklow  (Ch.  Gaz.,  1852,  378).  j 

829A.  Organic  Salts  of  Iron.  Native  compounds  of  iron  and  organic  acids  have  been  indicated 
by  BerzeUus  and  other  chemists  as  common  in  marshes.  But  none  of  them  has  yet  been  properly 
Investigated,  ths  kinds  of  acids,  as  well  as  the  proportions  of  acid  to  bases,  being  undetermined. 
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APPENDIX  TO  HYDROCARBONS. 

830.  ASPHALTUM.  *Ac<pa\roi  Aristot,,  Strabo,  Diosc,  etc  Bitumen  Plin.,  ixxv.  51.  AsplaK, 
Mineral  Pitch.  Asphalt,  Bergpech,  Erdpcch,  Germ.  Asphalte,  Bitmne,  Fr.  [For  syn.  of 
Pittasphalt  or  Mineral  Tar  (Bergtheer  Germ.),  see  p.  728,] 

Asphaltum,  or  mineral  pitch,  is  a  mixture  of  different  hydrocarbons,  part 
of  which  are  oxygenated.     Its  ordinary  characters  are  as  follows  : 

Amorphous.  Ct.  =  1  — 1*8;  sometimes  higher  from  impurities.  Lustre 
like  that  of  black  pitch.  Color  brownish-black  and  black.  Odor  bitumi- 
nous. Melts  ordinarily  at  90°  to  100°  C,  and  bums  with  a  briglit  flame. 
Soluble  mostly  or  wholly  in  oil  of  turpentine,  and  partly  or  wholly  in 
ether ;  commonly  partly  in  alcohol. 

The  more  solid  kinds  graduate  into  the  pittasphalts  or  mineral  tar  (p. 
728),  and  through  these  there  is  a  gradation  to  petroleum.  The  fluid  kinds 
change  into  the  solid  by  the  loss  oi  a  vaporizable  portion  on  exposure,  and 
also  by  a  process  of  oxydation,  which  consists  first  in  a  loss  oi  hydrogen, 
and  finally  in  the  oxygenation  of  a  portion  of  the  mass. 

Comp. — The  action  of  heat,  alcohol,  ether,  naphtha,  and  oil  of  turpentine,  as  well  as  direct 
analyses,  show  that  the  so-called  asphaltum  from  different  localities  is  very  various  in  composi- 
tion. Yet  the  true  composition  is  not  known  of  any  one  of  them.  It  has  been  shown  only  that 
the  following  are  the  classes  of  ingredients  present : 

A.  Oils  vaporizable  at  about  lnO°  C,  or  below;  sparingly  present,  if  at  all. 

B.  Heavy  oils,  probably  of  the  Pittolium  or  Petrolene  groups  (pp.  728,  729);  vaporizable  between 
100"  and  250°  C. ;  constituting  sometimes  85  p.  c.  of  the  mass. 

C.  Resins  soluble  in  alcohol 

D.  Solid  asphalt-like  substance  or  substances  soluble  in  ether  and  not  in  alcohol;  black,  pitch-like, 
lustrous  in  fracture;   15  to  85  p.  c. 

E.  Black  or  brownish-black  substance  or  substances  not  soluble  either  in  alcohol  or  ether ;  similar  to 
D  in  color  and  appearance,  Kersteu;  brown  and  ulmin-liko,  Vcilckel;   1  to  75  p.  c. 

F.  Nitrogenous  substances ;  often  as  mucli  as  corresponds  to  1  or  2  p.  a  of  nitrogen, 
Boussingault  attempted  an  investigation  of  the  composition  in  1837  (Ann.  Ch.  Phys.,  Irxiv. 

141),  and  arrived  at  the  conclusion  that  there  were  two  principles  present;  one  petrolene.  an  oil, 
the  other  asphaltene,  a  solid,  and  concluded  that  all  asphalts  were  mixtures  of  these  two  in 
different  proportions.  But  his  petrolene,  as  already  observed,  is  beyond  question  a  mixture 
of  oils ;  and  his  asphaXtene  needs  much  more  investigation.  His  special  examinations  on  this 
point  were  made  only  on  the  asphalt  of  Bechelbronn.  Ho  found  in  it  (1)  no  light  oil  (or  A),  as 
nothing  was  given  off  at  100°  0. ;  (2)  85*4  p.  c.  of  heavier  oil,  or  his  petrolene,  vaporized  between  100" 
and  '2:50''  C.  (B);  and  (3)  14*6  p.  c.  of  a  black,  lustrous,  asphalt-liko  solid,  his  asphaliene,  soluble 
in  ether,  oil  of  turpentine,  and  fatty  oils,  but  not  in  alcohol  (D).  Asphalteno  was  the  solid  sub- 
stance after  subjecting  the  asphaltum  to  a  temperature  of  250°  C.  in  a  hot  oil-bath. 

(Boussingault  has  been  quoted  by  Berzelius,  Kersteu,  Rammelsberg,  and  others,  as  making  the 
asphaltene  not  soluble  in  ether,  but  ho  expressly  mentions  its  solubility.  He  also  states  earlier 
that  the  mass  of  the  asphalt  was  wholly  soluble  in  etlier;  and,  also,  that  he  used  ether  to  separate 
it  from  the  impurities  present,  after  which  kind  of  purification  it  burnt  without  residue.) 

Boussingault's  analysis  of  asphaltene  afforded : 

Carbon  75  0  Hydrogen  9*9  Oxygen  14-8 =99*7; 

giving  the  ratio  for  ^,  H,  0=40  :  64  :  6.  He  closes  the  paper  with  his  analysis  of  an  asphalt 
(the  mass)  from  Caxitambo,  as  follows : 

C  75-0  H9-5  0  15-5  =  100; 

aad  remarks  on  the  near  approach  of  this  alphalt  in  composition  to  asphaltene.  But  in  1840 
(L  c,  Ixxiii.  444)  he  gives  two  new  analyses  of  the  Caxitambo  asphalt,  in  wJiich  ho  obUiined  only 
1-65  of  oxygen  and  nitrogen  (see  anal  7,  below);  and  adds  that  "his  earlier  analysis  was  madi 
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by  the  metbod  ordinarily  followed  at  that  time,  by  which  method  he  was  never  alh  vO  obtait 
more  than  76  p.  c.  of  carbon."     The  remark  virtually  concedes  the  inaccuracy  of  the  analysis  also 
of  asphaltene,  or  at  least  gives  sufficient  occasion  for  a  very  large  doubt.     No  special  mention  is  ! 
made  in  this  second  paper  of  the  asphalt  of  Bechelbronn,  but  analyses  are  given  of  petrolene  from  i 
the  locality. 

Nendtvich,  in  an  investigation  of  an  asphalt  from  Peklenicza,  Austria,  found  it  to  consisl . 
almost  solely  of^ asphaltene,  that  is,  it  was  soluble  in  ether  and  not  in  alcohol;  and  in  1843  (Jahrb. . 
Gr.  Reiohs.,  vii.  74;>)  obtained  for  it  nearly  the  composition  of  asphaltene  (or  C  72*45,  H  11*07 
0  16-48);  but  in  1847  (Haid.  Ber.,  iii.  271)  he  rejects  his  earlier  results,  and  states  that  the  i 
mineral  contained  no  oxygen,  and  was  essentially  identical  in  composition  with  petrolene,  as  stated  1 
on  p.  730. 

Other  analysts  have  not  afforded  more  satisfactory  results.  Part  have  been  contented  with  i 
analyses  of  the  undivided  mass ;  while  others  have  ascertained  the  portions  soluble  in  different  t 
menstrua,  without  ascertaining  the  constituents  of  the  substances  obtained. 

The  following  table  contains  the  proportions  of  the  ingredients  A,  B,  C,  D,  E,  above,  m  a  few ' 
asphalts.  The  letters  E  and  A,  in  connection  with  the  statement  of  the  solubility,  stand  for : 
ether  and  alcohol.  1,  Boussingault  (1.  c);  2,  Kersten  (J.  pr.  Ch.,  xxxv.  271) ;  3,  4,  Volckel  (Ann. . 
Ch.  Pharm.,  Ixxxvii.  139);  5,  Klaproth  (Beitr.,  iii.  315);  6,  Meyrac  ( J.  d.  Phys.,  xcix.  118);  7,, 
Hermann  (J.  pr.  Ch,,  Ixxiii,  232);  8,  Nendtvich  (Haid.  Ber.,  1.  c): 


B. 


A.  Light 
oils. 

1.  Bechelbronn  0 

2.  Brazza,  Dalmatia  5*0 

3.  Dax  very  little 

4.  Travers,  near  Neufchatel  " 
6.  Albania                              0 


Heavier 
oils. 
85-4 


0. 
Resin. 

1-0 
0 


6.  Bastennes 

7.  Tschetschna, 

8.  Peklenicza 


Caucasus 


11*2 
trace 


» 

two  thirds 
0 


D.  Sol.  in  E.  E.  Insol. 

Insol.  in  A.  in  E  &  A. 

14-6  0    =100  Boussingault. . 

20-0  74-0=100  Kersten. 

ai>out  half  about  half      Yolckel. 
"  "  Yolckel. 

all  0  Ellaproth. 

a  third         Meyrac. 
88-8  0  =100  Hermann.. 

all  0  Nendtvich. 


Klaproth  found  the  asphalt  of  Avlona,  Albania,  to  give  nothing  to  alcohol,  and  to  dissolve 
completely  in  ether,  like  that  of  Peklenicza. 

It  is  probable  that  the  material  insoluble  in  both  alcohol  and  ether  (column  E,  above)  is  not 
always  of  the  same  kind.     That  from  the  Brazza  asphalt  (anal.   2)  was  black  and  lustrous, , 
asphalt-like;  while  that  of  Dax  (anal.  3)  was  brown,  and  ulmin-like. 

Ultimate  analyses  of  different  asphalts  have  afforded  the  following  results :    1-3,  Ebelmen  i 
(Ann.  d.  M.,  xv.  523);  4,  5,  Regnault  (Ann.  d.  M.,  UI.  xiL  161);  6,  Wetherill  (Trans.  Am.  Phil. 
Soc.  Philad.,  1852,  353);  7,  Boussingault  (1.  c,  Ixxxiii.  444): 


C 

H 

0 

N 

Ash 

1. 

Bastennes 

78-50 

8-80 

[2-60' 

1*65 

845=100  Ebelmen. 

2. 

Pont  du  Chateau 

76-13 

9*41 

[10-34 

2*32 

1-80  =  100  Ebelmen. 

3. 

Auvergne 

77-64 

7-86 

[8*35' 

1*02 

5-13  =  100  Ebelmen. 

4. 

Abruzzi,  Italy 

67*43 

7-22 

[23*98' 

1-37 

=100  Regnault. 

5. 

Cuba 

81-46 

9-57 

[8*97] 

=100  Regnault. 

6. 

(( 

82-34 

9-10 

[6*25]     1-91 

0-40  =  100  WetheriU. 

7. 

Caxitambo 

(1)  88-66 

969 

[ 

1*65] 

=100  Boussingault 

The  most  of  these  analyses  need  revision. 

Obs. — Asphaltum  belongs  to  rocks  of  no  particular  age.  The  most  abundant  deposits  are 
superficial.  But  these  are  generally,  if  not  always,  connected  with  rock  deposits  containing 
some  kind  of  bituminous  material  or  vegetable  remains  (see  p.  725). 
'•  Some  of  the  noted  locahties  of  asphaltum  are  the  region  of  the  Dead  Sea,  or  Lake  Asphaltites, 
whence  the  most  of  the  asphaltum  of  ancient  writers ;  a  lake  on  Trinidad,  1|  m.  in  circuit, 
which  is  hot  at  the  centre,  but  is  solid  and  cold  toward  the  shores,  and  has  its  borders  over  a 
breadth  of  f  m.  covered  with  the  hardened  pitch  with  trees  flourishing  over  it ;  and  about  Poin< 
La  Braye,  the  masses  of  pitch  look  hke  black  rocks  among  the  foliage ;  at  various  places  in  S 
America,  similar  lakes,  as  at  Caxitambo  (not  Coxitambo),  Peru,  which  is  used  at  Payta,  on  th< 
coast  (under  the  equator),  for  pitching  boats,  etc. ;  at  Berengela,  Peru,  not  far  from  Arica  {S>.\ 
where  it  is  put  to  the  same  use ;  in  California,  near  the  coast  of  St.  Barbara,  an  area  of  somt 
acres;  in  a  large  bed,  near  Avlona  in  Albania  (Gr.  =  l*205).  Also  in  smaller  quantities,  sometime! 
disseminated  through  shale  and  sandstone  rocks,  and  occasionally  limestones,  or  collected  in 
cavities  or  seams  in  these  rocks  -  near  Matlock  Derbyshire,  in  stalactitic  masses ;  Poldice  mine 
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in  Cornwall;  Haughmond  Hill  in  Shropshire;  at  Bastonnes  and  Dax,  Dept.  of  Landcs,  coQ3titU' 
ting  t>  p.  c.  of  a  sandy  deposit;  Val  de  Travers,  Neuchatel,  impregnating  a  l)ed  in  tlie  Cretaecoua 
formation,  and  serving  as  a  cement  to  the  rock,  whicli  is  used  for  buildings;  impregnating 
dolomite  on  the  island  of  Brazza  in  Dalraatia;  in  the  Caucasus;  in  gneiss  and  niiwi  schist  in 
Sweden. 

The  following  substances  are  closely  related  to  asphaltum,  and,  like  it,  are  mixtures  of  undeter* 
Biined  carbohydrogens. 

830A.  Graiiamite  Wurtz'  (Coal  or  Asphalt  Lesley,  Ttoc  Am.  Phil.  Soc.  Philad.,  ix.  183,  1863; 
Grrahamite  Wuriz,  Rep.  Miu.  Format,  in  W.  Virginia,  1865,  Am.  J.  Sci.,  II.  xlii.  420,  1SG6.) 
Resembles  the  preceding  in  its  pitch-black,  lustrous  appearance;  H.  =  2;  G.  =  1145.  Soluble 
mostly  in  oil  of  turpentine  ;  partly  in  ether,  naphtha,  or  benzole  ;  not  at  all  in  alcohol ;  wholly  in 
chloroform  and  sulphid  of  carbon.  No  action  with  alkalies  or  hot  nitric  or  muriatic  acid.  Melta 
only  imperfectly,  and  with  a  decomposition  of  the  surface ;  but  in  this  state  the  interior  may  be 
drawn  into  long  threads. 

Occurs  in  W.  Virginia,  about  20  m.  in  an  air  lino  S.  of  Parkersburg,  filling  a  fissure  (shrinkage 
fissure)  in  a  sandstone  of  the  Carboniferous  formation ;  and  supposed  to  be,  like  the  albertite,  an 
inspissated  and  oxygenated  petroleum.  Tliere  is  yet  no  reliable  analysis  of  it,  not  even  an 
ultimate  analysis.  The  material  is  partly  columnar  from  a  fracturing  as  a  result  of  contraction  in 
the  material,  the  structure  being  vertical  to  the  sides  of  the  vein. 

830B  Albertite  Bohb.  (Melan-Asphalt  WeOierill,  Trans.  Am.  Phil.  Soc.  Philad.,  1852,  363.) 
Differs  from  ordinary  asphaltum  in  being  only  partially  soluble  in  oil  of  turpentine,  and  in  its  very 
imperfect  fusion  when  heated.  It  has  11.  =  !  — 2;  G.  =  l-097;  lustre  briUiant,  pitch-like;  color 
jet-black.  Softens  a  httle  in  boiling  water;  in  the  flame  of  a  candle  shows  incipient  fusion. 
According  to  imperfect  determinations,  only  a  trace  soluble  in  alcohol ;  4  p.  c,  in  ether ;  30  in  oil 
of  turpentine. 

Wetherill  obtained  in  an  ultimate  analysis  (1.  c.)  Carbon  86-04,  hydrogen  8-9(>,  oxygen  1-97, 
nitrogen  2-9:^,  S  tr.,  ash  0-1 0  =  100,  By  destructive  distillation,  oils  of  the  Naphtha,  Betanaph- 
tha,  and  Ethylene  series  have  been  obtained  by  Warren. 

Occurs  fining  an  irregular  fissure  in  rocks  of  the  Subcarboniferous  age  (or  Lower  Carboniferous) 
in  Nova  Scotia,  and  is  regarded  as  an  inspissated  and  oxygenated  petroleum.  For  an  article  on  its 
mode  of  occurrence,  see  Hitchcock,  Am.  J.  Sci.,  II.  xxxix.  267. 

830C.  PiAUZiTE  (Retinit  von  Piauze,  Piauzit,  Ilaid.,  Fogg.,  Ixii.  275,  1844).  An  asphalt-like 
substance,  remarkable  for  its  high  melting-point,  315"  C.  It  occurs  slaty  massive ;  color  brownish- 
or  greenish-black ;  thin  splinters  colophonite-brown  by  transmitted  light ;  streak  hght  brown, 
amber-brown;   H.  =  l-5;  G.=:l-220;   1-186,  Kenngott. 

After  melting,  it  burns  with  an  aromatic  odor  and  much  smoke,  leaving  5-96  per  cent,  of  ask 
Soluble  in  ether  and  caustic  potash,  also  largely  in  absolute  alcohol.  Heated  in  a  glass  tube  a 
yellowish  oily  fluid  is  distiUed,  having  an  acid  reaction. 

It  comes  from  a  bed  of  brown  coal  at  Piauze,  near  Neustadt  in  Carniola ;  on  Mt.  Chum,  neai 
Tufifer  in  Styria,  where  thousands  of  pounds  have  been  obtained.  It  much  resembles  a  black 
.  lamellar  coal  (Kenngott,  Jahrb.  G.  Reichs.,  91,  1856). 


830D.  Berexgelite  Johnston,  PhU.  Mag.,  III.  xiii.  329,  1838.  Asphaltum -like.  Color  dark 
brown,  with  a  tinge  of  green.     Powder  yellow.     Lustre  of  surface  of  fracture  resinous. 

Analysis:  Johnston  (1.  c.)  :  C  72-47,  II  920,  0  18-33  =  100,  corresponding  to  the  ratio  for€-,  U, 
e,  40  :  62  :  8.  Forms  a  solution  with  cold  alcohol,  which  is  bitter  to  the  taste.  On  evaporation 
the  resin  obtained  has  a  clear  red  color,  and  remains  soft  and  viscid  at  the  ordinary  temperature. 
Nearly  insoluble  in  caustic  potash.  Odor  resinous,  disagreeable  ;  but  after  fusion  for  some  time 
at  100'  C,  this  odor  is  succeeded  by  an  agreeable  one;  on  cooling  it  regains  the  original  odor. 
It  is  said  to  form  a  lake  like  that  of  Trinidad,  in  the  province  of  St.  Juan  de  Bereugela,  about  100 
m.  from  Arica,  Peru,  and  is  used  at  Arica  for  paying  boats  and  vessels. 

831.  MINERAL   COAL.      'AvOpaKCvra  6'oaa  rwi/  roiovru^v  yf/j  TT\iov  c^"  "^  «'"r»'ov  [zrCoal-liko  Sub- 

Stances  which  have  in  them  more  of  earth  than  of  smoke  or  fire]  Ari-itvL,  Mcriu^„\aY..  iv.  9. 
'Ev  ti  (river  Pontus  in  Thrace)  nvai  Xidovi  ol  Kaiovrai  [=Certain  stones  which  burn]  AristoL,  Flcpl 

Qavft.  'AKovfffi.,  C.  115.      Ovi  61  Ka\ov>ni>   evOvs  aiBpaKas   to>v   dpvnroiiiyDy  {^l  dpvrrjfitfuik)  6ti  rhv  xptiaf 

tiai  yt'S>6eii,  etc.  [=Those  (of  minerals)  dug  for  use,  which  are  called  simply  coals,  are  earthy, 
but  will  kindle  and  burn  like  charcoal]  (fr.  Liguria),  Theophr.,  xvi.  (in  Schneider's  edit.),  315 

B.O.      'Ei'ioi  61  T(oi>  dpavarCov  dvOpaK'.vvrai  ri)  xavaci  Kal  iiafiivovai  n\ciu>  xP<i^ov    [  =  Some   brittle   BtOnOS 

become  by  bummg  like  glowing  coals,  and  remain  so  a  Icng  time]  (fr.  3ena  in  Thracia,  and  the 
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promoutory  of  Enneas)  Theophr.,  xii.     QpaKiag  Xt9«s  Aristot.     VayyiTm  yiOos  Sirdbo     Tayar/f 
yidui,  OpaKiai  Xiflrts,  Diosc,  V.  145,  146.     Thracius  lapis,  Gremma  Sammothracia,  Plin.,  xxxiii.  30,  j 
xxxvii.  67.     Gagates  Plin.,  xxxvL  34.    Stsinkohle  Germ.    Houille,  Charbon  fossile,  jPV. 

Mineral  coal  is  made  np  of  different  kinds  of  hydrocarbons,  with  perhapa^ 
in  some  cases  free  carbon  ;  but  the  species  have  not  yet  been  investigated. . 

The  distinguishing  characters  of  mineral  coal  are  as  follows  : 

Compact  massive,  without  crystalline  structm^e  or  cleavage;  sometimes ^i 
breakino*  with  a  degree  of  regularity,  but  from  a  jointed  rather  than  a 
cleavaf'-e  structure.     Sometimes  laminated ;  often  faintly  and   delicately ' 
banded,  successive  layers  differing  slightly  in  lustre. 

jj— 0-5  — 2-5.  G.  =  l  — 1*80.  Lustre  dull  to  brilliant,  and  either  earthy, , 
resinous,  or  submetallic.  Color  black,  grayish-black,  brownish-black,  and: 
occasionally  iridescent;  also  sometimes  dark  brown.  Opaque.  Fractured 
conchoidal — uneven.  Brittle  ;  rarely  somewhat  sectile.  W  ithout  taste,  ,| 
except  from  impurities  present.  Insoluble  in  alcohol,  ether,  naphtha,  and! 
benzole,  excepting  at  the  most  2  or  3  p.  c.  (rarely  10?);  usually  less  thanil 
1  p.  c.  Insoluble  in  a  solution  of  potash.  Infusible  to  subfusible  ;  but"; 
often  becoming  a  soft,  pliant,  or  paste-like  mass  when  heated.  On  distil- 
lation most  kinds  afford  more  or  less  of  oily  and  tarry  substances,  which  are  t 
mixtures  of  hydrocarbons  and  paraffin. 

Var. — The  variations  depend  partly  (1 )  on  the  amount  of  the  volatile  ingredients  afforded  or 
destructive  distillation  ;  or  (2)  on  the  nature  of  these  volatile  compounds,  for  ingredients  of  similai  'i 
composition  may   differ   widely   in   volatility,  etc. ;  (8)  on  structure,  lustre,  and  other  physical  j 
characters. 

1.  Anthracite  (Anthracit  Z^arsi!.,  Tab.,  58,  96,  1808.     Glanzkohle  G^erm.).     H.=2— 2-5.     G.= 
1-S2— 1*7,  Pennsylvania;  1-81,  Rhode  Island;   1*26 — 1-36,  South  Wales.     Lustre  bright,  often 
submetallic,  iron-black,  and  frequently  iridescent.     Fracture  conchoidal.     Volatile  matter  after  '| 
drying  3  to  6  p.  c.     Burns  with  a  feeble  flame  of  a  pale  color. 

The  anthracites  of  Pennsylvania  contain  ordinarily  85  to  93  per  cent,  of  carbon ;  those  of 
South  Wales,  88  to  95;  of  France,  80  to  83  ;  of  Saxony,  81 ;  of  southern  Russia,  sometimes  94  Ij 
per  cent.  ^      | 

Anthracite  graduates  into  bituminous  coal,  becoming  less  hard  and  containing  more  volatile  i 
matter ;  and  an  intermediate  variety  is  called  free-burning  anthracite. 

2.  Native  Coke.     More  compact  than  artificial  coke,  and  some  varieties  afford  considerable  bitu- ' 
men.     From  the  Edgehill  mines,  near  Richmond,  Va.,  according  to  Genth,  who  attributes  its  ori- 
gin to  the  action  of  a  trap  eruption  on  bituminous  coal. 

Bituminous  Coals  (Schwarzkohle  ffausm.,  Handb.,  73,  1813.     Steinkohle  pt.  Germ.).     Under 
the  head  of  Bituminous  Coals,  a  number  of  kinds  are  included  which  differ  strikingly  in  the  action 
of  heat,  and  which  therefore  are  of  unlike  constitution.     They  have  the  common  characteristic  of 
burning  in  the  fire  with  a  yellow,  smoky  flame,  and  giving  out  on  distillation  hydrocarbon  oilsij 
or  tar,  and  hence  the  name  bituminous.     The  ordinary  bituminous  coals  contain  from  5  to  15;i 
p.  c.  (rarely  16  or  17)  of  oxygen  (ash  excluded);  while  the  so-called  brown  coal  or  lignite  con-; 
tains  from  20  to  36  p.  c,  after  the  expulsion,  at  100°  C,  of  15  to  36  p.  c.  of  water.     The  amount 
of  hydrogen  in  each  is  from  4  to  7  p.  c.     Both  have  usually  a  bright,  pitchy,  greasy  lustre 
(whence  often  called  Pechkohle  in  German),  a  firm  compact  texture,  are  rather  fragile  compared 
with  anthracite,  aud  have  G.=:l-14 — 1*40.     The  brown  coals  have  often  a  brownish-black  color, 
whence  the  name,  and  more  oxygen,  but  in  these  respects  and  others  they  shade  into  ordinary ' 
bituminous  coals.  ^; 

The  ordinary  bituminous  coal  of  Pennsylvania  has  G.  =  l*26 — 1-37  ;  of  Newcastle,  Engla.id.  1"27  ;": 
of  Scotland,  1-27— 1-32;  of  France,  12— 1*33;  of  Belgium,  1-27— 1-3.  The  most  prominent  kinds  .| 
are  the  following:  '\ 

3.  Caking  Coal.  A  bituminous  coal  which  softens  and  becomes  pasty  or  semi-viscid  in  the  fire. .( 
This  softening  takes  place  at  the  temperature  of  incipient  decomposition,  and  is  attended  with  the  i 
escape  of  bubbles  of  gas.  On  increasing  the  heat,  the  volatile  products  which  result  from  the 
ultimate  decomposition  of  the  softened  mass  are  driven  off,  and  a  coherent,  grayish -black,  cellular,  i 
or  fritted  mass  {coke)  is  left.  Amount  of  coke  left  (or  part  not  volatile)  varies  from  50  to  85  p.  c. 
A  caking  coal  will  lose  its  caking  quality  if  kept  heated  for  2  or  3  1  ours  at  300°  C,  and  sometimea  <\ 
on  mere  exposure  for  a  time  to  the  air.  t 
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4.  Non-Caking  Coal.  Like  the  preceding  in  all  external  characters,  and  oOen  in  ultimat* 
imposition ;  but  burning  freely  without  softening  or  any  appearance  of  incipient  fusion.  Per- 
3ntage  of  volatile  matter  same  as  for  caking  coal,  but  the  coke  is  not  a  proper  coke,  being  in  pow- 
er,  or  of  the  form  of  the  original  coal. 

There  are  all  gradations  between  caking  and  non-caking  bituminous  coals.  In  external  char- 
ters the  two  kinds  are  alike.  They  often  break  into  layers  :  and  there  is  besides  a  horizontal 
anding  arising  from  a  succession  of  very  thin  non-separable  layers,  slightly  ditfering  in  lustre  or 
bade  of  color.  Cherry  coal  or  soft  coal  (of  England)  is  a  non-caking  coal  igniting  well  and  burn- 
ig  rapidly,  while  splint  or  hard  coal  ignites  less  readily,  burns  less  rapidly,  owing  to  the  smaller 
mount  of  volatile  matter.  Coals  which  do  not  cake  on  burning  are  culled  free-hui-ning  coals 
hilo  the  caking  are  called  binding  coals. 

5.  Cannel  Coal  (Parrot  Coal).  A  variety  of  bituminous  coal,  and  often  caking;  but  diflerin|, 
'om  the  preceding  in  texture,  and  to  some  extent  in  composition,  as  shown  by  its  products  oc 
istillation.  It  is  compact,  with  little  or  no  lustre,  and  without  any  appearance  of  a  banded 
;ructure ;  and  it  breaks  with  a  conchoidal  fracture  and  smooth  surfaces ;  color  dull  black  or 
rayisli-black.  On  distillation  it  affords,  after  drying,  40  to  66  of  volatile  matter,  and  the  material 
Dlatilized  includes  a  large  proportion  of  burning  and  lubricating  oils,  much  larger  than  the  above 
inds  of  bituminous  coal ;  whence  it  is  extensively  used  for  the  manufacture  of  such  oils.  It 
raduates  into  oil-producing  coaly  shales,  the  more  compact  of  which  it  much  resembles.  The 
'iginal  Parrot  coal  is  a  cannel  from  near  Edinburgh,  which  burns  with  a  crackling  noise,  whence 
le  name  (Percy);  and  Horn  coal,  a  kind  from  South  Wales,  which  emits  when  burning  something 
'  the  odor  of  burning  horn. 

6.  TORBANITE.  A  variety  of  cannel  coal  of  a  dark  brown  color,  yellowish  streak,  without  lustre, 
iviug  a  subcouchoidal  fracture  ;  H.  =  '2-25  ;  G.  =  I17  — 1  -2.  Yields  over  60  p.  c.  of  volatile  mat- 
■r,  and  is  used  for  the  production  of  burning  and  lubricating  oils,  paraffin,  illuminating  gas. 
amed  from  the  locaUty  at  Torbane  Hill,  near  Bathgate  in  Linlithgowshire,  Scotland.  Also  called 
oghead  Cannel  (see  p.  742), 

7.  Brown  Coal  (Braunkohle  Germ.,  Pechkohle  pt.  Germ.,  Lignite).  The  prominent  character- 
tics  of  brown  coal  have  already  been   mentioned.     They  are  non-caking,  but  aflbrd  a  large 

oportion  of  volatile  matter.  They  are  sometimes  pitch-black  (whence  Pechkohle  pt.  Germ.), 
it  often  rather  dull  and  browmish-black.     G.  =  l*15  — 1*;] ;  sometimes  higher  from  impurities.    It 

occasionally  somewhat  lamellar  in  structure. 

Brown  coal  is  often  caUed  lignite.  But  this  term  is  sometimes  restricted  to  masses  of  coal 
hich  still  retain  the  form  of  the  original  wood.  Jet  is  a  black  variety  of  brown  coal,  compact  in 
xture,  and  taking  a  good  polish,  whence  its  use  in  jewelry. 

Earthy  Brown  Coal  {Erdige  Braunkohle)  is  a  brown  friable  material,  sometimes  forming 
yers  in  beds  of  brown  coah  But  it  is  in  general  not  a  true  coal  a  considerable  part  of  it  being 
luble  in  ether  and  benzole,  and  often  even  in  alcohol ;  besides  aflbrding  largely  of  oils  and 
irafBn  on  distillation.  For  a  notice  of  "  coal "  of  this  kind  see  under  Leucopetrite,  p.  743 
ich  a  coal  is  sometimes  called  wax  coal  and  paraj/in  coal  (Wachskohle,  Paraffinkohlo,  Germ.). 

tii<|}e  also  Bathvillite,  p.  742. 

9.  Mineral  Charcoal.  Fibrous  charcoal-like  substance  often  found  covering  the  surfaces 
!tween  layers  of  coal,  and  observed  in  coal  of  all  ages.  It  is  soft,  and  soils  the  fingers  like 
larcoaL     One  variety  of  it  is  a  dry  powder. 

Oomp. — Most  mineral  coal  consists  mainly,  as  the  best  chemists  now  hold,  of  oxygenated  hydro- 
rbons.  On  page  742  it  is  shown  that  the  kind  of  cannel  coal  called  torbanite  and  the  sub- 
ance  bathvillite  are  closely  related  in  composition,  as  well  as  insolubility,  to  the  species  of  the 
iccinite  group ;  and  it  is  probable  that  other  cannel  coals  contain  this  or  some  related  compound ; 
d  that  oil-producing  (not  oil-bearing)  shales  include  a  similar  kind  of  hydrocarbon.  T^e  ordinary 
fcuminous  coals  often  have  10  to  15  p.  c.  of  oxygen,  and  may  be  of  analogous  composition,  though 

;ti«  fering  much  in  the  precise  constitution  of  these  hydrocarbons,  some  containing  such  as  produce 

d  pasty  fusion  or  incipient  decomposition  when  heated  (caking),  and  others  such  as  undergo  no 
mi-fusion  (non-caking).     The  brown  coals,  in  which  there  are  2()  to  35  p.  c.  of  oxygen,  must 
3lude  other  kinds  of  oxygenated  hydrocarbons,  of  the  insoluble  kinds.     But  microscopic  exam- 
itions  appear  to  show  that  woody  tibre  is  present  in  it  in  various  stages  of  alteration. 
Besides  oxygenated  hydrocarbons,  there  may  also  be  present  simple  hydrocarbons  (that  is,  con- 

.is  ning  no  oxygen).  This  would  seem  to  follow  from  the  small  percentage  of  oxygen  (2 — 3  p.  c.^  in 
3  Tyneside  cannel,  while  the  hydrogen  is  as  large  in  amount  as  in  any  cannel  or  bituminous  coals. 
id  there  are  various  bituminous  coals,  low  in  oxygen,  that  suggest  the  same  conclusion.  At  pros- 
t,  however,  chemistry  knows  of  no  simple  hydrocarbons  that  are  insoluble  in  naphtha  and  benzole. 
The  presence  of  free  carbon  is  naturally  uiferred  from  the  composition  of  coals  like  the  anthra- 
es,  which  afford  very  little  volatile  matter.  But  even  these  coals  contain  ordinarily  \b  to  2*6 
c  of  each  oxygen  and  hydrogen  ;  and  Berthelot  holds  that  they  are  hydrocarbon  compounds 
e  other  coals.  It  is  remarkable  that  in  one  of  the  analyses  of  anthracite  from  Picsberg,  Han- 
3r  (anal  4),  no  oxygen  whatever  was  found,  while  there  were  2*23  p.  c  of  hydrogen. 
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The  portion  of  coal  soluble  in  naphtha  or  benzole,  although  small  in  amount,  indicates  the  pie- 
sence  of  other  hydrocarbons — simple  or  oxygenated — oils  or  resins.  Their  nature  remains  to  bf 
ascertained.  Fyfe  obtained  by  means  of  naphtha,  from  the  Torbane  mineral,  1-2  and  1*4  p.  c. ; 
from  cannel  coal,  2 — 4  p.  o. ;  and  from  Newcastle  caking,  in  three  experiments,  4'2,  5*8,  9*8  p.  c. 
of  soluble  material.  These  results  do  not  accord  with  the  ordinary  statements  with  regard  to  the 
insolubility  of  coal,  and  the  subject  needs  far  more  extended  study. 

Under  microscopic  examination,  when  in  thin  slices,  many  bituminous  coals  (including  most 
cannel  coals,  the  gas  coals  of  Nova  Scotia,  Pelton,  etc.)  are  seen  to  consist  of  three  kinds  of  material, 
as  first  observed  by  Hutton  (G-eol.  Soc.  London,  1832-33),  and  further  more  particularly  by  Dr. 
Aitken  of  Glasgow  (Ronalds  &  Richardson,  Chem.  Techn.,  i.  778). 

(1)  An  opaque  black  substance,  which  is  insoluble  in  acids  as  well  as  other  menstrua,  and,  as 
suggested,  may  be  free  carbon  (?).     It  is  stated  to  be  the  main  constituent  of  anthracite. 

(2)  A  yellow  or  reddish  resin-like  substance^  which  is  translucent  or  transparent,  volatile  by 
heat,  and  insoluble  in  naphtha,  muriatic  and  nitric  acids. 

(3)  Earthy  matter,  which  is  more  or  less  soluble  in  water,  and  is  earthy  impurity. 

The  resin-like  material,  No.  2,  may  well  be  a  species  of  the  Succinite  group  (see  above).    Id 
many  pitchy  bituminous  coals  it  is  impossible  to  make  out  the  structure  here  described,  on  i 
account  of  their  opacity.     Some  Nova  Scotia  coal  contains  yellow  matter,  which  is  soluble  io 
ether,  and  slightly  so  in  turpentine  and  nitric  acid ;  and  the  same  is  true  of  that  of  the  Peltor  i 
coal.    Many  brown  coals,  as  the  Bovey,  show  the  structure  above  described. 

Coals  often  contain  resins  disseminated  in  visible  points  through  the  mass,  which  may  or  maj 
not  be  of  soluble  kinds. 

Sulphur  is  present  'n  nearly  all  coals.  It  is  supposed  to  be  usually  combined  with  iron,  t 
and  when  the  coal  affords  a  red  ash  on  burning,  there  is  reason  for  believing  this  true.  But  i 
Percy  mentions  a  coal  from  New  Zealand  (anal.  18)  which  gave  a  peculiarly  white  ash,  although  1 
containing  2  to  3  p.  c.  of  sulphur,  a  fact  showing  that  it  is  present  not  as  a  sulphid  of  iron,  but  < 
as  a  constituent  of  an  organic  compound.  The  discovery  by  Church  of  a  resin  containing  sul- 
phur (see  Tasmanite,  p.  746),  gives  reason  for  inferring  that  it  may  exist  in  this  coal  in  that  i 
state,  although  its  presence  as  a  constituent  of  other  organic  compounds  is  quite  possible. 

The  presence  of  nitrogen,  sometimes  2  p.  c,  proves  the  presence  of  nitrogenous  hydrocarbons,; 
but  of  what  nature  is  unknown. 

The  above  review  of  the  composition  of  coal  shows  that  as  yet  very  little  is  known  as  to  its 
actual  constituents  ;  and  that  no  analyses  to  determine  them  can  be  satisfactory  which  are  not 
carried  forward  by  the  aid  of  the  microscope,  and  by  the  preparatory  separation  of  the  coal  into 
parts,  as  far  as  possible,  by  different  menstrua,  and  the  separate  analyses  of  these  parts. 

The  impurities  present,  which  constitute  the  ash  of  the  coal,  consist  of  sihca  or  quartz,  oxydof 
iron,  clay,  and  other  aluminous  silicates,  or  such  ingredients  as  make  up  the  mud  and  clay  of  fine 
soil  or  alluvium ;  also  some  silica,  potash,  and  soda,  derived  from  the  original  vegetation.     The 
ash  in  the  purest  mineral  coal  amounts  to  but  0-25  to  1  p.  c. ;  but  in  that  which  passes  for  thei 
best  there  are  ordinarily  5  to  8  p.  c. ;  and  in  most  that  is  used  for  fuel  there,  are  8  to  15  p.  c. 

Analyses :  Anthracite.  1,  Regnault  (Ann.  d.  M.,  III.  xii.);  2-4,  Hilkenkamp  &  Kempner  (Steink.^ 
Deutsehl.,  ii.  284, 1865) ;  5,  Regnault  (1.  c.) ;  6,  7,  J.  Percy  (Proc.  Gr.  Soc,  i.  202,  Metal 'gy,  105,  1861). 

Caking  coal.  8-10,  Stein  (Steink.  Sachs.,  1857);  11,  Regnault  (1.  c);  12,  13,  Dick  (Percy's' 
Met.,  99);  14,  C.  Tookey  (ib.);  15-17,  Noad  (ib.);  18,  C.  Tookey  (ib.);  19-21,  Regnault  (1.  c.)'.i 
22,  23,  MarsiUy  (C.  R.,  xlvi.  891). 

Non-caking.  24,  Regnault  (1.  c);  25,  Nendtvich  (Ber.  Ak.  Wien,  1851);  26,  27,  A.  Dick. 
(Percy's  Met.,  102);  28,  29,  Rowney  (Edinb.  N.  Phil.  J.,  ii.  141,  1855);  30,  Stein  (1.  c);  31-34,  i 
Marsilly  (1.  c);  35,  E.  Riley  (Percy's  Met.,  102). 

Whether  caking  or  not,  not  stated.     36-39,  Fleck  (Stemk.  Deutschl,  ii.  272,  1865). 

Cannel  coal.  40,  Regnault  (1.  c.) ;  41,  Vaux  (J.  Ch.  Soc,  L  320) ;  42,  Taylor  (Edinb.  N.  Phii 
J.,  1.  145,  1851). 

Torbanite.  43,  Anderson  (Greg  &  Lettsom,  Min.,  17);  44,  Hofmann  (ib.);  45,  Stenhouse  (ib.); 
46,  Fife  (ib.);  47,  Metter  (J.  pr.  Ch.,  Ixxvii.  38). 

Brown  coal.     48-51,  Regnault  (1.  c);  52,  F.  Vaux  (J.  Ch.  Soc,  v.  1,  318,  1849);  53,  Nendtvich 
(Lc);  54,  Grager  (Jahresb.  1848,  261);  55,  Schrotter  (Jahresb.  1849,  708);  56,  Baer  ( Jahresh ! 
1S52,  733);  57,  F.  Bischof  (B.  H.  Ztg.  1850,  69);  58,  Wagner  (Polyt.  Centralbl.  1847,  1496);  58^1 
E  Bischof  (1.  c);  60,  Liebig  (Kenngott,  1852,  257);  61,  Woskressensky  (ib.). 

Mineral  charcoal.     62-65,  Dr.  Rowney  (L  c). 


1.  S.  Wales,  Anihr. 

2.  Piesberg,  Hanover 


Anthracite. 

P.  c,  ash  excluded. 

0       H 

0       N     Ash 

OHO 

92-66  3-33 
90-40  1-90 

2-53    1-58 

1  73         6-04 

94-05  3-38  2-57  Regnault 
96-14  2-02  1-84'^  H.  &  K. 

8.  Piesberg,  Hanover 
4.         "  " 

6.  Pennsylvania 
6. 


8.  Zwickau 

9. 
,10.  Planitz 
ill.  Epinac 

12.  Northumberland 

13.  » 
14. 
fl5. 
16. 
17. 


Blaina,  S.  W. 


,  N.  Zealand 

19.  Rive-de-Grier 

20.  " 

21.  Alais 

22.  Valenciennes 

23.  Pas-de-Calais 


MINKBAX   COAL. 


C 

87-96 
9114 
90-45 
92-59 


H 

1-97 
2-08 
2-43 
2-63 


0       N 
0-61 


2-45 
1-61 


0-92 


84-98  2-45     115  122 


Ash 

9-31 
6-81 
4-67 
2-25 
10-20 


76-59 

72-27 
81-23 
81-12 
78-65 
82-42 
78-69 
82-56 
83-44 
83-00 
79-00 
82-04 
87-45 
89-27 
84-84 
86-78 


Caking  Coals. 


4-12 
4-16 
4-43 
5-10 
465 
4-82 
6-00 
6-36 
5-71 
6-18 
5-36 
5-27 
5-14 
4-85 
5-53 
4-98 


12-87 

10-73 

9-86 

11-25 

14-21 

11-97 

10-07 

8-22 

5-93 

4-58 

7-71 

9-12 

3-93 

4-47 

6-83 

5-84 


33  0-81 

34  0-88 
21  0-55 


•37 
•65 
-66 
•49 
•89 


0-55 
0-86 
1-51 
0-75 
0-81 
0-75 
2-50 


1-70 


6-00 
12-50 
4-25 
2-53 
2-49 
0-79 
1-36 
1-46 
2-45 
400 
3-50 
3-57 
1-78 
1-41 
2-80 
2-40 


0 

97-15 
97-77 
94-89 
94-72 
94G4 


81-47 
82-59 
84-84 
83-22 
80-54 
83-73 
81-01 
84-42 
86-25 
87-14 
84-90 
85-08 
89-04 
90-55 
87-28 
88-91 


H 

2-17 
2-23 
2-55 
2 -09 
2-73 


4-38 
4-76 
4-63 
5-23 
4-76 
4-90 
6-17 
5-48 
5-90 
6-49 
5-75 
5-46 
5-23 
4-92 
5-69 
6-10 


0 

0-65° 

2-56 

2-58" 

2-61 


13-71 

12-26 

10-74 

11-55 

14-70'> 

11-37° 

10-38 

8-40 

613 

4-81 

8-29 

9-46" 

5-73° 

4-53" 

7-03° 

5-99° 


757 

N    Ooke 

H.&K 

II.  &K 

Rt. 

P. 

P. 


0-35 
0-39 
0-23 


54-64  St 

77-29  St. 

63-89  St. 

63-6    Rt. 

Dk. 

Dk. 

T. 

Nd. 

Nd, 

N(L 

T. 

Rt 

Rt 

Rt 


2-44    

1-70    

1-72    

1-56    

0-96  64-32 
72-0 

6S-0 

78-0 

67-75  M. 

77-05  M. 


Non- Caking  Coals. 


24.  Bianzy,  France 

76-48 

5-23 

16-01 

2-28 

78-26  5-35  16-39°  

67-0   R. 

25.  Hungary 

0-74 

155 

78-37 

3*92   17-70°  

70-60  Nh. 

26.  S.  Staffordshire 

76-40  4-62 

17-43° 0-55 

1-55 

77-68  4-69  17-62°  

Dk. 

27.             " 

72-13 

4-32 

17  11° 0-54 

6-44 

77-32  4-67   17-99     

Dk. 

28.  Scotland 

76-08 

5-31 

13-;{3  2-09  1-23 

1-96 

78-59 

5-49  13-77    2-15 

Ry. 

29.         " 

80-93 

6-21 

10-91    1-57  0-63 

6-75 

82-06 

5-29  11-06    1-59 

Ry. 

30.  Zwickau 

80-25 

401 

10-98  0-49  2  99 

1-57 

83-82 

4-19   11-47    0-51 

69-59  St 

31.  Mons,  Prance 

82-95 

5-42 

10-93 

0-70 

83-53 

6-46  11-01     

63-68  M. 

32.      "           " 

82-91 

5-22 

10-13 

1-74 

84-38 

5-31   10-31     

66-96  M. 

.33.  Pas-de-Calais 

82-68 

4-18 

4-54 

8-60 

90-46 

4-.=)7     4-97     

87-62  M. 

34.  Valenciennes 

90-54 

3-66 

2-70 

3-10 

93-44 

3-78     2-78     

93-17  M. 

,35.  Dowlais,  S.Wales 

89-33 

4-43 

3-25  1-24  0-65 

1-20 

90-93 

4-51     3-30    1-26 

R. 

36.  Zwickau 

80-47 

5-54 

12-55        

1-44 

81-65 

5-62  12-73°  

Fk. 

37.        '* 

75-59 

2-90 

14-44       

7-06 

81-34 

3-18  15-48     

Fk- 

88.  Lugau 

76-75  4-85 

13-48        

4-92 

80-72 

6-10   14-72     

Fk. 

39.  Littitz,  Bohemia 

75-69  4-89 

16-38        

3-08 

78-09 

5-05  16-86     

Fk. 

Cannel  Coal. 

40.  Wigan 

84-07 

5-71 

7-82 

2-40 

85-81 

5-86     8-34     

59-0  Rt 

41.      " 

80-07 

6-o3 

8-10  2-12   1-50 

2-70 

82-29 

5-68     8-31     

Vx. 

42.  Tyneside 

78-06 

5-80 

312   1-85  2-22 
Torbanite 

8-94 

87-86 

6-53     2-53    2-09 

Tr. 

43.  Torbane  Hill 

64-02 

8-90 

5-66  0-56  0-50 

20-32 

80-39 

11-17  7-12    1-32 

And 

44.         "          " 

65-66 

8-90 

6-34        

19-10 

81-17 

11-01        7-82 

IIu. 

45.        "          " 

655 

9-0 

6-0          

19-5 

81-35 

11-18        7-45 

—  St 

46.        "         " 

60-25 

8-80 

3-60  1-50  0-13 

25-6 

81-12 

11-85  4-84    2-19 

—  Fife 

47.        "         " 

80-66 

12-17  6-82    1-45 

iL 

Brown  Cook 

48.  Dax,  Prance 

70-49 

5-59 

18-93      

4-99 

74-19 

5-88  20-13°  

49-1    Rt 

49.  Bouches-du-Rhone 

63-88 

4-58 

18-11       

13-43 

73-79 

5-29  20-92°  

41-1    Bt 

*yr<fs 


HTDEOCAEBON   COMPOUNDS. 


50. 

51. 
52. 

53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 


Hesse  Cassel 

Basses  -AJpes 
Bovey 

Oedenburg,  Hung. 
Meissen,  Sax. 
Glog-gnitz,  Austr. 
Wittenberg 
Teuditz,  Prussia 

Loderburg,  " 
Laubach,  H.  Darmst, 
Irkutsk 


0       H  0       N 

71-71  4-85  21-67 

70-02  5-20  21-77 

66-31  5-63  22-86  0-57 


58-90 

57-71 

64-07 

54-02 

49-91 

65-30  4-90 

57-28  6-03 


5-36 

4-49 
5-03 
5-28 
5-20 


21-63 

22-14 
27-55 
27-90 
32-42 
31-95 
36-10 


2-36 
0-91 
6-61 
3-12 


47-46  4-66  33-02 


Ash 

1-77 
3-01 
2-27 
2-39 
7-50 

12-54 
3-35 

12-80 

12-47 
7-85 
0-59 

14-95 


C        H 


73-00 
72-19 
67-85 
70-84 
68-58 
68-42 
66-29 
61-95 
57-02 
60-01 
57-62 
65-81 


4-93 
5-36 
5-75 
4-71 
6-24 
533 
5-20 
6-06 
5-94 
5-31 
6-07 
5-36 


0 

22-07° 

22-45'» 

23-39 

24-44° 

25-18° 

26-25° 

28-51° 

31-99° 

37-04° 

34-68 

36-31 

38-83 


Coke 

48*5  RegnauH 
49 '5  Regnault 
30-79  Vaux. 

Nendtv. 

G-rager. 

Schrotter 

Baer. 

Bischof. 

"Wagner 

Bischof. 

Liebig. 

Woskr. 


Mineral  Charcoal. 


62.  Grlasgow, fibrous        82-97  3-34  6-84  0-75 6-08 

63.  Stonelaws,  granular  72*74  2-34         6-83  19-08 

64.  Ajrshiie,  fibrous       73-42  2-94         8-25 15-39 

65.  Fifeshire,    "  74-71  2-74         7-67  14-86 


88-36  3-56  7-28,  N  080  Rowney 
89-89  2-89  7-21°  Rownej. 
86-78  3-47  9-75°  Rowney. 
87-78  3-21  9-OPRowney. 


Specific  gravity  of  No.  8,  1-298;  No.  9,  1-275;  No.  10,  1-280;  No.  19,  1-288;  No.  20,  1'298; 
No.  21,  1-322;  No.  24,  1-362;  No.  25,  1-366;  No.  30,  1-300;  No.  40,  1-317  ;  No.  41,  1-276;  No. 
42,  1-316;  No.  52,  1-129;  No.  53,  1-280;  No.  55,  1-364;  No.  57,  l-2t)3 ;  No.  59,  1-219. 

The  brown  coals  contain  a  large  percentage  of  water ;  No.  52  gave  34-66  p.  c. ;  No.  53,  18-60 ; 
No.  65,  25-15;  No.  56,  17-26;  No.  57,  48-60;  No.  59,49-50. 

Much  the  larger  part  of  the  above  analyses  are  cited  from  Percy's  excellent  chapter  on  coal  in 
his  Metallurgy  (1861).    The  index  °  signifies  that  the  nitrogen  is  included  with  the  oxygen.     - 

Professor  W.  R.  Johnson  obtained  the  following  results  in  his  examinations  of  some  American 
coals  (Rep.  on  Coals  to  Congress,  1844) : 


Vol.  Combust.    Fixed        Ash  and 


1.  Pennsylvania,  Anthracite 

2.  Maryland  free-burning  biium.  coal 

3.  Pennsylvania        "  " 

4.  Virginia  "  *' 

5.  Pittsburg,        bitum. 

6.  Cannelton,  Ind.,  '* 

7.  Pictou,  Nova  Scotia 

8.  "  " 


G. 

Matter. 

Carbon. 

Chnkers 

1-590—1-610 

3-84 

87-45 

7-37 

1-3     -1-414 

15-80 

73-01 

9-74 

1-3    —1-407 

17-01 

68-82 

13-35 

1-29  —1-45 

36-63 

50-99 

10-74 

1-252 

36-76 

54-93 

7-07 

1-273 

33-99 

58-44 

4-97 

1-318 

27-83 

66-98 

13-39 

1-325 

25-97 

60-74 

12-51 

Coal  occurs  in  beds,  interstratified  "with  shales,  sandstones,  and  conglomerates,  and  sometimea 
limestones,  forming  distinct  layers,  which  vary  from  a  fraction  of  an  inch  to  30  feet  or  more  in  thick- 
ness. In  the  United  States,  the  antliracites  occur  east  of  the  Alleghany  range,  in  rocks  that  have 
undergone  great  contortions  and  fracturings,  while  the  bituminous  are  found  farther  west,  inrocka 
that  have  been  less  disturbed  ;  and  this  fact  and  other  observations  have  led  some  geologists  to 
the  view  that  the  anthracites  have  lost  their  bitumen  by  the  action  of  heat.  For  observations  on 
the  geological  relations  of  coal  beds,  reference  may  be  made  to  geological  treatises. 

The  origin  of  coal  is  mainly  vegetable,  thoiigh  animal  life  has  contributed  somewhat  to  the 
result.  The  beds  were  once  beds  of  vegetation,  analogous,  in  most  respects,  in  mode  of  formation 
to  the  peat  beds  of  modern  times,  yet  in  mode  of  burial  often  of  a  very  difiereut  character.  This 
vegetable  origin  is  proved  not  only  by  the  occurrence  of  the  leaves,  stems,  and  logs  of  plants 
in  the  coal,  but  also  by  the  presence  throughout  its  texture,  in  many  cases,  of  the  forms  of  the 
original  fibres  ;  also  by  the  direct  observation  that  peat  is  a  transition  state  between  unaltered 
vegetable  debris  and  brown  coal,  being  sometimes  found  passing  completely  into  true  brown  coal. 
Feat  differs  from  true  coal  in  want  of  homogeneity,  it  visibly  containing  vegetable  fibres  only 
partially  altered ;  and  wherever  changed  to  a  fine-textured  homogeneous  material,  even  though 
hardly  cousoUdated,  it  may  be  true  brown  coal. 

The  derivation  of  coal  from  woody  fibre  has  been  explained  in  a  general  way  on  page  754. 
From  the  statements  there  made  it  is  obvious  that  the  vegetable  material,  in  changing  to  ordinary 
mineral  coal,  has  not  passed  necessarily  through  the  stage  of  brown  coal.     When  the  materia] 
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was  long  steeped  in  water,  and  buried  under  fine  mud  so  as  to  exclude  almost  entirely  atmosphcrifl 
air,  the  decomposition  iu  progress  may  have  carried  oft"  most  of  the  oxygen  by  its  combination 
with  the  carbon  of  the  plants,  to  form  carbonic  acid.  Thus  it  happened  probably  with  the  cannei 
coals,  as  explained  by  Newberry,  and  also,  though  in  general  less  perfectly,  with  most  of  the  best 
bituminous  coals.  But  when  the  bed  had  as  free  access  to  tiie  air  as  occurs  in  the  case  of  peat 
beds,  there  would  have  been  a  loss  of  carbon  and  hydrogen  as  marsh-gas,  and  also,  probably, 
through  combination  with  external  oxygen,  forming  carbonic  acid  and  water,  while  a  largo  part  of 
the  oxygen  would  remain.  Between  these  extremes,  of  excluded  air  and  very  imperfectly  excluded, 
and  of  pressure  from  heavy  superincumbent  earthy  beds  and  little  or  no  pressure,  lie  the  condi- 
tions which  attended  the  origin  of  the  various  kinds  of  coal,  and  determined,  in  connection  with 
the  nature  of  the  vegetation  itself,  the  transformations  iu  progress. 

Extensive  beds  of  mineral  coal  occur  in  Great  Britain,  covering  about  ■,\j  the  whole  area,  or 
11,859  square  miles;  iu  France  about  y^j,  or  1719  sq.  m. ;  in  Spain  about  f,^„  or  iUOS  sq.  m. ; 
in  Belgium  2^?  or  518  sq.  m. ;  in  Netherlands,  Prussia,  Bavaria,  Austria,  northern  Italy,  Silesia, 
Spain,  Russia  ou  the  south  near  the  Azof,  and  also  in  the  Altai.  It  is  found  in  Asia,  abundantly 
iu  China,  in  Persia  in  the  Cabul  territory,  and  iu  the  Khorassan  or  northern  Persia,  in  Uiudoa- 
tan,  north  of  the  Gulf  of  Cutch,  in  the  province  of  Bengal  (the  Burdwan  coal  field)  and  Upper 
Assam,  iu  Borneo,  Labuan,  Sumatra,  several  of  the  PhiUppines,  Formosa,  Japan,  New  South 
VViiles  and  other  parts  of  Australia,  New  Zealand,  Kerguclen's  Land  ;  in  America,  besides  the 
United  States,  iu  Chih,  at  the  Straits  of  Magellan,  northwest  America  on  Vancouver's  Island 
near  the  harbor  of  Camosack,  at  Bcllingluun  Bay  in  Puget's  Sotmd,  at  Melville  Island  in  the 
Arctic  seas,  and  in  the  British  Provinces  of  Nova  Scotia,  New  Brunswick,  and  Newfound- 
laud. 

In  the  United  States  there  are  four  separate  coal  areas.  One  of  these  areas,  the  Appalachian 
coal  field,  commences  on  the  north,  in  Pennsylvania  aud  southeastern  Ohio,  and  sweeping  south 
over  western  Virginia  and  eastern  Kentucky  and  Tennessee  to  the  west  of  the  Appalachians,  or 
partly  involved  iu  their  ridges,  it  continues  to  Alabama  near  Tuscaloosa,  where  a  bed  of  coal  has 
been  opened.  It  has  been  estimated  to  cover  (50,000  sq.  m.  It  embraces  several  isolated  patches 
in  the  eastern  half  of  Pennsj-lvania.  The  whole  surface  in  Pennsylvania  has  been  estimated  at 
15,437  sq.  m.,  or  ^  the  whole  area  of  the  State.  A  second  coal  area  (the  Ilhnois)  lies  adjoining 
the  Mississippi,  and  covers  the  larger  part  of  Illinois,  though  much  broken  into  patches,  and  a 
Braall  northwest  part  of  Kentucky ;  it  is  continued  westward  over  a  portion  of  Iowa,  Missouri, 
Kxmsas,  Arkansas,  and  northern  Texas  west  of  the  Mississippi.  The  latter  area  is  divided  along 
the  Mississippi  by  a  narrow  belt  of  Silurian  rock ;  the  whole  area  is  about  the  same  with  that  of 
the  Appalachian  coal  field.  A  third  covers  the  central  portion  of  Michigan,  not  far  from  5000  sq. 
m.  in  area.  Besides  these,  there  is  a  smaller  coal  region  (a  fourth)  in  Rhode  Island,  which  crops 
out  across  the  north  end  of  the  island  of  Rhode  Island,  and  appears  to  the  northward  as  lar 
as  Mansfield,  Massachusetts.  The  total  area  of  coal  measures  in  the  United  States  is  about 
125,0nu  sq.  ra. 

Out  of  the  borders  of  the  United  States,  on  the  northeast,  commenced  a  fifth  coal  area,  that 
of  Nova  Scotia  and  New  Brunswick,  which  covers,  in  connection  with  that  of  Newfoundland, 
18,000  sq.  m.,  or  §  the  whole  area  of  these  provinces. 

The  mines  of  western  Pennsylvania  commencing  with  those  of  the  Blossburg  basin,  Tioga  Co., 
those  of  the  States  west,  and  those  of  Cumberland  or  Frostburg,  Maryland,  Richmond  or  Ches- 
terfield, Va.,  and  other  mines  south,  are  bUuniinous.  Those  of  eastern  Pennsylvania  constituting 
several  detached  areas — one,  the  Schuylkill  coal  field,  on  the  soutli,  worked  principally  at  Maueli 
Chunk  on  the  Lehigh,  and  at  Pottsville  on  the  Schuylkill— another,  the  \Vijo)iuug  coal  field, 
worked  at  Carbondale,  in  the  Lackawanna  region,  and  near  Wyoming,  besides  others  interme- 
diate—those of  Rhode  Island  and  Massachusetts,  and  some  patches  in  Virginia,  are  anthracites. 
Cannei  cjal  is  found  near  Greensburg,  Beaver  Co.,  Pa.,  in  Kenawha  Co.,  Va.,  at  Peytoua,  etc. ; 
also  in  Kentucky,  Ohio,  Illinois,  Missouri,  and  Indiana ;  but  part  of  the  so-called  cannei  is  a  coaly 
shale. 

In  England,  the  principal  coal  fields  are  the  Manchester  of  Lancashire  and  Cheshire;  the 
Great  Central  of  South  Yorkshire,  Nottingham,  and  Derby;  that  of  South  Wales,  Glamorgan- 
shire, etc.;  the  Newcastle  field  of  northern  England.  In  Scotland,  a  range  of  beds  extends 
across  from  the  Firth  of  Forth  to  the  Firth  of  Clyde;  whole  area  l(J5i)  sq.  m.  In  Ireland,  llio 
three  are  the  Limerick  fields  about  the  mouth  of  the  Shannon,  the  Kilkenny  fields  to  the  east- 
ward, and  that  of  Ulster  on  the  north.  Cannei  coal  occurs  iu  Great  Britain  at  Lesmahago  iu 
Lanarkshire,  about  20  m.  from  Glasgow ;  also  near  Wigan  in  Lancashire,  and  West  VVomyss  iu 
Fyfe. 

Mineral  coal  occurs  in  France,  in  small  basins,  88  in  number,  and  covering  in  all,  aocordmg  to 
Taylor,  -|y  of  the  whole  surface.  The  most  important  are  the  basin  of  the  Loire,  between  the 
Loire  and  the  Rhone,  and  that  of  Valenciennes  on  the  north,  adjoining  Belgium.  In  Belgium,  it 
occupies  a  western  and  eastern  division,  the  western  in  the  provinces  of  Namur  aud  IlainauJ'', 
and  the  eastern  extending  over  Liege. 
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Browi,  ooal  comes  from  coal  beds  more  recent  than  those  of  the  Carboniferous  age.  But  mucli- 
of  this  more  recent  coal  is  not  distinguishable  from  other  bituminous  coals.  The  coal  of  Rich- 
mond, Virginia,  is  supposed  to  be  of  the  Liassic  or  Triassic  era;  the  coal  of  Brora,  in  Sutherland, 
and  of  Bovey,  Yorkshire,  is  Oolitic  in  age.  Tertiary  coal  occurs  on  the  Cowlitz,  in  Oregon 
(anal.  14),  and  in  many  places  over  the  eastern  slopes  of  the  Rocky  Mountains,  where  a  "  Lig- 
nitic  formation  "  is  very  widely  distributed ;  but  it  is  rarely  in  beds  of  economical  importance. 

The  coal  known  to  the  Greeks  and  Romans  was  probably  brown  coal.  The  first  sentence,  in 
the  synonymy,  from  Aristotle  evidently  alludes  to  mineral  coal  of  some  kind ;  and  the  first  of  the 
two  cited  from  Theophrastus  (a  favorite  pupil  of  Aristotle)  refers  to  a  similar  substance,  and  per- 
haps the  same  specimens.  The  locality  of  the  latter,  Liguria  (or  northwestern  Italy  along  the 
Mediterranean),  where,  he  adds,  there  also  is  amber,  may  be  taken  with  some  freedom,  as  articles 
brought  by  vessels  trading  with  Ligurian  ports,  even  though  coming  from  French  ports  beyond, 
might  be  referred  to  Liguria.  Elis,  on  the  way  to  Olympias,  is  given  as  another  locality.  The 
sentence  ends  with  the  statement  that  "  these  coals  are  used  by  the  smiths,"  showing  that  the 
value  of  the  substance  as  fuel  was  weU  understood  at  the  time  (4th  century  B.C.).  Theophrastus  says 
further,  that  it  will  continue  to  burn  as  long  as  any  one  blows  it,  but  on  stopping  it  deadens,  but  ^ 
may  be  made  to  burn  again ;  and  that  it  burns  with  a  strong  disagreeable  odor.  The  second  cita- 
tion from  each,  Aristotle  and  Theophrastus,  relates  to  a  similar  coal.  The  locality,  in  Thrace, 
identifies  it  with  the  Thracian  stone  of  Dioscorides  and  PHny,  the  locality  of  which,  according  to  ' 
the  former  (from  Aristotle),  was  at  Sintia,  on  the  river  Pontus  (on  the  Macedonian  border  of 
Thracia,  to  the  west  of  the  present  Constantinople).  According  to  Dioscorides  and  Pliny  (quot- 
ing further  in  part  from  Aristotle's  "  Wonderful  Things  heard  of"),  water  would  make  the  Thra- 
cian stone  to  burn,  and  oil  extinguish  it ;  which  is  either  altogether  a  fable,  or  a  partial  truth 
based  on  somebody's  observation  that  masses  or  piles  of  impure  pyritiferous  coal  wiU  become 
hot,  and  sometimes  ignited,  in  consequence  of  being  wet.  Aristotle  mentions  its  bituminous 
odor  when  burning. 

The  Gagates  (whence  our  word  jet)  occurred,  according  to  Dioscorides  and  Pliny,  at  Gagas  or 
Gages,  a  place  in  Lycia  (Asia  Minor).  The  former  describes  it  as  black,  smooth,  and  combustible, 
to  which  Phny  adds,  that  it  was  Hght,  and  looked  much  like  wood,  and  that  it  emitted  a  disagree- 
able odor  when  rubbed,  and  burned  with  the  smell  of  sulphur.  It  was,  in  part  at  least,  true  lig- 
nite. Lignite  is  common  in  Syria,  in  the  rocks  of  Mt.  Lebanon,  as  near  Beirut ;  and  beds  of  coal 
have  been  recently  opened  in  Asia  Minor. 

Some  of  the  works  or  memoirs  on  coal  economically  considered  are  the  following:  Report  to 
Congress  on  Coals,  by  W.  R.  Johnson,  1844;  Statistics  of  Coal^  by  R.  C.  Taylor,  8vo,  2d.  ed., 
Philadelphia,  1855;  Report  to  the  British  Government  on  Coals,  by  De  la  Beche  &  Playfair, 
1851 ;  Ronalds  &  Richardson's  Chemical  Technology,  Vol.  I.  on  Fuel  and  its  Applications,  London, 
1855;^  Percy's  Metallurgy,  London,  1861;  Chem.  Unters.  d.  Steinkohlen  Sachsen's,  by  W.  Stein, 
Leipzig,  1857  ;  Die  Steinkohlen  Deutschland's  und  anderer  Lander  Europa's,  etc.,  by  Geinits^ 
Fleck  &  Hartig,  3  vols.,  4to,  Munchen,  1865. 
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SPECIES  OF  UNCEKTAIK  PLACE  IN  THE  SYSTEM. 

832.  AZORITI].    New  mineral  from  the  Azores  /.  E.  Teschemacher,  Am.  J.  ScL,  II.  iii.  32, 1847 

Azorite  Dana,  this  Min.,  396,  681,  1860. 

Tetragonal.  In  minute  octahedrons,  with  the  basal  edges  replaced; 
angle  of  pyramid  (by  reflective  goniometer)  123°  15',  M  A  e=133°  40'. 
Cleavage  none. 

H.=4— 4*5.  Translucent  to  opaque.  "White,  with  a  faint  greenish-yel- 
low tinge,  or  colorless.     Yitreous  in  fracture. 

Comp. — According  to  A.  A.  Hayes,  columbate  of  lime.  B.B.  infusible ;  smaller  crystals  become 
opaque  white ;  larger  in  outer  flame  reddish,  and  hght  yellow  in  inner.  With  borax,  on  platinum 
wire,  dissolves  with  extreme  slowness  and  difficulty  to  a  transparent  globule,  sometimes  faint 
greenish ;  with  more  borax  opaque  on  flaming.  With  salt  of  phosphorus  slowly  dissolved,  pro- 
ducing a  faint  green  color. 

Obs. — From  the  Azores,  in  an  albitic  rock,  along  with  black  tourmaline  and  pyrrhite.  First 
distinguished  and  described  by  J.  E.  Teschemacher.  The  largest  crystal  seen  was  but  U  lines  in 
diameter.  There  is  some  resemblance  in  form  to  cryptoHte  (p.  529),  but  a  re-examination  of  the 
species  by  Mr.  Hayes  corroborates  his  first  aunouucement  that  the  mineral  contains  neither  cerium 
nor  phosphoric  acid. 

The  angle  123°  15'  is  near  that  of  zircon,  and  it  is  possible  that  it  is  that  species.  But  Tesche- 
macher says  of  its  hardness,  that  "it  just  scratches  fluor  spar." 

833.  BREWSTERLINITE.  A  new  fluid  in  the  cavities  of  minerals  D.  Brewster,  Ed.  PhiL 
J.,  ix.  1823;  Trans.  R.  Soc.  Edinb.,  x.  1,407,  1826;  Am.  J.  ScL,  vil  186,  1824,  xii.  214  (with  a 
plate),  1827  ;  Phil.  Mag.,  IV.  xxv.  174,  1863.  BrewsterUne  Dana,  Min.,  559,  1850;  Brewsto- 
line,  lb.,  471,  1854. 

In  a  vacuum  (or  as  it  occurs  in  the  cavities  of  crystals)  a  colorless  trans- 
parent fluid,  adhering  but  slightly  to  the  enclosing  mineral,  and  hence 
very  voluble ;  expanding  about  one-fourth  with  an  increase  of  ICJ^  C.  ("30° 
F.),  or  between  10°  and  27°  C.  (50°  and  80°  FA  21  times  more  expansible 
than  water  ;  index  of  refraction  1*2106,  for  the  niiid  from  an  amethyst  from 
Siberia;  1-1311  for  a  kind  from  a  topaz  ;  boiling  point  in  a  vacuum  from 
23°  to  29°  C.  (74°  to  84°  F.),  the  fluid  filling  the  cavities  with  the  warmth 
of  the  hand  or  mouth. 

On  exposure  to  the  air  nndergoes  rapid  movements,  spreading  over  the 
surface  and  contracting  again,  and  then  dries  to  separate  particles  or  grains, 
which  are  lustrous  and  appear  to  be  opaque,  but  are  transparent  by  trans- 
mitted light ;  by  the  approach  of  moisture,  even  the  moisture  of  the  hand, 
even  after  being  dry  for  some  days,  becomes  liquid  again,  and  renews  ita 
rapid  movements.  Soluble  without  effervescence  in  sulphuric,  nitric,  and 
muriatic  acids.     Volatilized  by  heat. 

Oomp. — UnknowTi.  The  effect  of  moisture  on  the  dry  grains  shows  that  the  substance  is  no' 
one  of  the  hydrocarbon  oils,  or  a  resin. 

Obs. — Occurs  in  cavities  of  topaz  crystals  from  Brazil,  Scotland  and  Australia,  of  chrysoberyl, 
of  quartz  crystals  from  Quebec,  amethyst  from  Siberia,  and  first  described  by  Sir  David  Brewster 
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The  cavities  are  mostly  microscopic,  but  occasionally  ^  in.  across,  or  even  larger.  They  are  gen 
erally  arranged  in  layers,  and  are  sometimes  counted  by  thousands  in  a  single  crystal.  Brewster 
counted  30,u00  in  a  chrysoberyl  i  in.  square.  The  strata  run  irregularly  with  reference  to  the 
symmetry  of  the  crystal,  often  intersect  one  another,  and  are  sometimes  curved ;  it  is  rare  that 
3  or  4  strata  are  parallel.  The  very  low  refracting  power,  less  than  that  of  water,  is  a  remarka- 
ble character  of  the  fluid  (the  refraction  index  of  water  being  1-336  ;  of  alcohol  1-361  ;  of  ether 
1*358).  The  fluid  from  a  quartz  crystal  from  Quebec,  which  exploded  with  much  force  when 
heated,  had  a  disagreeable  taste. 

In  his  original  memoir  Brewster  states  that  the  fluid  was  32  times  more  expansible  than  water, 
but  in  the  later  reference  to  it  in  1863  (Phil.  Mag.,  1.  c.>makes  it  21  times. 

The  lower  index  of  refraction,  ri311,  obtained  for  the  fluid  of  a  topaz,  is  so  much  below  the 
other,  1-2106,  that  it  may  indicate  a  distinct  species. 

834.  ORYPTOLINITE.    A  new  fluid,  etc.,  Brewster  (see  for  ref.,  Bkewsterlinme).     Crypto- 

line  Dana^  Min.,  559,  1850. 

A  colorless  transparent  fluid,  as  observed  in  the  cavities  of  crystals,  like 
brewsterlinite,  but  more  dense ;  adhering  like  water  to  the  enclosing  sur- 
faces ;  expansibility  about  that  of  water  ;  index  of  refraction  1*294:6.     ]^ot 
soluble  in,  or  a  solvent  of,  brewsterlinite,  the  two,  when  occurring  together,., 
not  being  miscible. 

On  exposure  to  the  air  hardens  speedily  to  a  resin-like  substance ;  bril- 
liant in  lustre ;  yellowish  ;  transparent ;  absorbent  of  moisture,  but  much  less 
so  than  brewsterlinite  ;  insoluble  in  water  and  alcohol ;  rapidly  dissolved  : 
with  effervescence  by  sulphuric  acid,  and  soluble  also  in  nitric  and  muri- 
atic acids ;  not  volatilized  by  heat. 

Comp. — ^Nothing  is  known. 

Obs. — Occurs  in  the  same  crystals,  and  generally  the  same  cavities,  with  brewsterlinite.  This 
denser  of  the  two  fluids,  according  to  Brewster,  occupies  the  angles  of  the  cavities,  or  the  necks 
or  narrow  passages  which  unite  two  or  more  large  cavities,  while  the  other  rarer  fluid  floats  on  it, 
and  fills  the  rest  of  the  cavity,  excepting  a  circular  vacuity,  occupied  only  by  this  fluid  in  the 
gaseous  state,  if  at  all.  / 

835.  HESSENBERGITI].   Hessenbergit  Kenng.,  Ber.  Ak.  Miinchen,  1863,  ii  230.    Sideroxen 

Hess&nh.,  Min.  Not.,  No.  1,  1866. 

Monoclinic.     (7=89°  53^=0  A  ^-^;  /A  7=59°  27',  0  A  ^4=152°  20^' ; 
axh  \  6=0-5984:8  :  1  :  0*570967.     Observed  planes  :   0  ;  vertical,  L  i-i,  i\  J 
*-3,  ^-9  ;  clinodome,  ^-\ ;  hemidomes,  1-^,  J-^*,  3--^,  -1-i ;  hemioctahedral,  j 
1-3. 

0  A  7=90°  3i'  i-Z  A  ^-3=119°  27'  i-i  A  |-^,  calc.,=126°  43' 

0  A  ^-3=90  6  i-i  A  3-^=150  51  i-i  A  |-^,  obs.,=127  35 

0  A  1-^=149  0  A  -1-^=14:9  8  7a  ^=150  16^ 

Simple  crystals  unknown.     Twins:    composition -face  -l-^ ;   7  A  7^=150° 
39f ,  i-i  a'^-^,=118°  2',  0  A  6>,=61°  44'. 

H.=7— 7*5.     Lustre  adamantine.     Colorless,  bluish.     Transparent. 

Comp. — A  silicate  of  undetermined  constituents.  1 

Pyr.,  etc. — In  a  closed  tube  yields  no  water,  and  is  unchanged.  In  the  platinum  forceps  whitens, 

but  does  not  fuse.    In  borax  melts  without  intumescence.     Heated  with  cobalt  solution  becomes 

gray.     No  action  from  muriatic  acid. 

Obs — Occurs  implanted  on  crystals  of  hematite  {Eisenrose)  at  Mt.  Fibia,  west  of  the  Hospice  of 

St.  Gothard.    The  habit  a  little  after  that  of  euclase. 
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Named  after  P.  Hessenberg,  the  crystallographer,  of  Frankfort  on  the  Main. 

B36.  PARATHORITE.    Thorite  SJiep.,  Proc.  Am.  Assoc,  ii.  321,  1850.     Parathorite  Shep. 
Min.,  287,  1857  ;  Dana^  Brush,  Am.  J.  Sci.,  rxiv.  124,  1857. 

Orthorhombic.  In  minute  rectangular  and  rhombic  prisms,  with  th« 
planes  7,  i-^,  i-l ;  I ^  7=128°,  7a  i-l—\lQ°. 

H.=:5— 5*5.  Lustre  subresinous.  Color  garnet-red  to  pitch-black  ;  thin 
edges  of  black  crystals  with  a  ruby  translucence,  a  little  like  rutile.  Trans- 
lucent to  opaque. 

Oomp.,  Pyr.,  etc.— In  the  matrass  decrepitates  slightly,  but  does  not  appear  to  contain  water. 
B.B.  in  the  platinum  forceps  glows,  fuses  with  difficulty  on  tlie  edges,  and  becomes  paler.  In  borax 
iissolves  to  a  bead,  which  is  yellow,  from  iron,  while  hot,  and  becomes  colorless  on  cooling.  With 
jalt  of  phosphorus  gives  in  the  outer  Hame  a  bead,  yellow  while  hot  and  colorless  on  cooling.  In 
the  inner  flame  the  bead  assumes  a  delicate  violet  color  (due  to  titanic  acid  ?),  Brush. 

Obs. — Occurs  imbedded  in  danburite  and  orthoclase,  and  only  in  very  minute  crystals,  at  Dan- 
bury,  Ct. 

Shepard  made  the  crystallization  erroneously  tetragonal.  There  are  also  other  discrepancies  in 
bis  description,  which  might  lead  to  the  supposition  that  the  mineral  here  described  is  a  diflarent 
mineral  from  Shepard's ;  but  the  evidence  to  the  contrary  is  complete. 

837.  PYRRHITE.     G,  Rose,  Pogg.,  xlviii.  562.  1840. 

Isometric  ;  in  octahedrons.     Cleavage  not  observed. 

H.==6.     Lustre  vitreous.     Color  orange-yellow.     Subtranslucent. 

Pyr.,  etc. — B.B.  infusible,  but  blackens,  and  colors  the  flame  deep  yellow.  In  fragments  diffi- 
cultly soluble  in  salt  of  phosphorus,  but  in  fine  powder  it  is  readily  taken  up  by  this  salt,  as  well 
as  by  borax,  forming  a  clear  glass  when  cold  if  only  a  small  portion  is  used,  while  if  saturated  it 
is  yellowish-green,  becoming  somewhat  more  intense  in  R.F.  Fused  with  soda  on  charcoal,  it 
spreads  out  and  is  absorbed  by  the  coal,  giving  a  slight  white  coating,  somewhat  resembling  oxyd 
of  zinc ;  it  yields  no  metaUic  spangles  when  the  surface  of  the  coal  is  removed  and  rubbed  in  the 
mortar.     Insoluble  in  muriatic  acid  (G-.  Rose).  , 

Obs. — Pyrrhite  was  found  by  vou  Perovski  of  St.  Petersburg  at  Alabaschka,  near  Mursinsk  in 
the  Ural,  where  it  occurs  in  drusy  feldspar  cavities,  containing  also  lepidolite,  albite,  and  topaz. 
The  largest  crystal  was  but  three  lines  long. 

Named  from  nvppS:,  yelloiuish-red  or  fire-like. 

With  this  species  J.  E.  Teschemacher  identifies  small  orange-red,  monometric  octahedrons, 
found  with  albite  at  the  Azores  (J.  Nat.  Ii.  Best.,  iv.  499,  1844;  Proc.  id.,  ii.  108,  184(5).  along 
with  tetragonal  octahedrons  of  azorite  (p.  761).  The  crystals  are  a  half  to  two  lines  long,  and 
those  of  minute  size  are  transparent. 

According  to  chemical  and  blowpipe  trials  by  A.  A.  Hayes  (Am.  J.  Sci.,  II.  \x.  423)  on  speci- 
mens furnished  him  by  Mr.  Teschemacher,  these  crystals  consist  of  colUmbate  of  zirconia,  colored 
apparently  by  oxyds  of  iron,  uranium,  and  manganese, 

B.B.  in  the  forceps,  on  the  first  impulse  of  the  heat,  becomes  darker,  and  the  fine  orange  color 
returns  on  cooUng,  even  if  the  heat  has  been  high ;  at  the  melting  point  of  cast  iron,  in  the 
reduction  flame,  the  flame  becomes  permanently  darker  and  brown.  With  borax  ((5  parts  to  1  of 
assay)  it  dissolves,  and  affords  a  clear  colorless  glass,  which  becomes  instantly  opaline  or 
opaque  on  flaming ;  transferred  to  the  oxydating  tlame  becomes  opaque.  With  salt  of  phos- 
phorus (in  the  same  proportion)  in  the  inner  flame  gives  a  clear  glass,  and  when  reduced  the 
glass  is  green;  but  in  the  outer  becomes  yellow.  With  a  little  more  of  assay  the  glass 
remains  clear.  With  soda  (12  parts  to  1  of  assay)  dissolves;  some  clear  portions  are  seen  iu 
the  globule  while  hot,  but  on  cooling  opacity  precedes  the  crystallization  of  the  globule;  finally 
a  gray-brown  slag  remains,  which,  cooled  from  the  outer  flame,  has  a  green  c<>lor,  imlicating 
oxyd  of  manganese.  Decomposed  by  much  soda,  and  the  resulting  mass,  heated  with  nitric  acid, 
gives  a  heavy,  white,  insoluble  powder,  which  with  boiling  water  takes  a  white  flocculent  form; 
the  powder  exhibited  all  the  characters  of  columbic  acid  (?).  The  acid  solution,  when  mixed  with 
carbonate  of  ammonia,  remains  clear ;  heated,  some  oxyd  of  iron  falls,  and  the  fluid  is  light 
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yellow ;  with  oxalic  acid,  a  white  earth  separates,  which,  heated  with  sulphuric  acid  to  destroj  \ 
the  oxalic  acid,  dissolves,  and  the  fluid  forms  with  potash,  before  complete  neutralization,  £  i 
white  double  salt,  which  has  the  characters  of  that  from  zirconia,  but  may  also  contain  oxyd 
of  cerium.     The  oxalate,  when  first  formed,  did  not  afford,  when  heated,  the  cinnamon-brown 
color  characteristic  of  deutoxyd  of  cerium.     The  extremely  small  amount  of  the  mineral  under 
examination  forbids  the  expression  of  certainty  respecting  the  base.     Although  incUning  to  the  ' 
opinion  of  the  existence  of  cerium  in  the  mineral,  from  the  red  color  of  the  crystals,  Mr.  Hayea 
observes  that  he  obtained  no  positive  proof  on  this  point. 

834.  ALURGITE.     Alurgit  Breith.,  B.  H.  Ztg.,  xxiv.  336. 

Massive,  consisting  of  scales,  rarely  having  an  hexagonal  outline.  .Cleavage  :  basal  eminent^ , 
as  in  mica. 

H.  =  2-25— 3.  G-.=2-984— 3.  Lustre  pearly  to  vitreous.  Color  purple  to  cochineal-red;  is: 
thinnest  plates  rose-red;  streak  rose-red.     Transparent  to  translucent.     Optically  uniaxiaL 

Contains  much  manganese. 

Occurs  with  manganese  ores  at  St.  Marcel  in  Piedmont. 

Named  from  dXovpyo'j,  purple. 
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CATALOGUE    OF   AMERICAN    LOCALITIES    OF 

MINERALS. 


The  following  catalogue  may  aid  the  mineralogical  tourist  in  selecting  his  routes  and  arranging 
the  plan  of  his  journeys.  Only  important  localities,  aflbrding  cabinet  specimens,  are  in  general 
included;  and  the  names  of  those  minerals  which  are  ohtainahle  in  good  specimens  are  distinguisJied 
by  italics.  When  a  name  is  not  italicized  the  mineral  occurs  only  sparingly  or  of  poor  quality. 
When  the  specimens  to  be  procured  are  remarkably  good,  an  exclamation  mark  (1)  is  added,  or  two 
of  these  marks  (1  I)  when  the  specimens  are  quite  unique.  The  more  exact  position  of  locahties 
may  in  most  instances  be  ascertained  by  reference  to  the  descriptions  of  the  species  in  the  pre- 
leding  part  of  the  Treatise. 

For  the  facts  included  the  country  is  especially  indebted  to  the  various  Geological  Reports  of 
the  several  States,  the  American  Journal  of  Science,  and  the  Journals  or  Transactions  of  the  dif- 
ferent Scientific  Societies  or  Academies.  The  author  is  under  special  obligations,  in  the  prepara- 
tion of  the  Catalogue  for  this  edition  of  the  Mineralogy,  to  W.  W.  Jefferis,  Esq.,  of  Westchester, 
Pa.,  Prof  C.  U.  Shepard,  Prof  A.  E.  Verrill,  Dr.  J.  S.  Newberry,  Prof  W^m.  P.  Blake,  Prof. 
WiL  H.  Brewer,  Dr.  P.  A.  Genth,  Prof  B.  Silluian,  Prof  0.  C.  Marsh,  Prof.  A.  Winchell,  Dr. 
George  Smith,  of  Upper  Darby,  Pa.,  Dr.  T.  R,  Rand,  of  Philadelphia. 

MAINE. 

Albany. — Beryl !  green  and  black  tourmaline,  feldspar^  rose  quartz,  rutile. 

Aroostook. — Red  hematite. 

Bath. — Idocrase,  garnet,  magnetite,  graphite. 

Bethel. —  Cinnamon  garnet,  calcite,  sphene,  beryl,  pyroxene,  hornblende,  epidote,  graphite,  talc, 
pyrite,  mispickel,  magnetite,  wad. 

Bingham. — Massive  pyrite,  galenite,  blende,  andalusite. 

Blue  Hill  Bay. — Arsenical  iron,  molybdenite!  galenite,  apatite!  fivxyrite I  black  tourmaline  (Long 
Cove),  black  oxyd  of  manganese  (Osgood's  farm),  rhodonite,  bog  manganese,  wolframite. 

Bowdoin. — Rose  Quartz. 

BowDOiXHAM. — Beryl,  molybdenite. 

Brunswick. —  Green  mica,  garnet!  black  tourmaline!  molybdenite,  epidote,  calcite,  mitscoviie, 
feldspar,  beryl. 

BuCKFiELD. — Garnet  (estates  of  Waterman  and  Lowe),  iron  ore,  muscovitel  magnetite. 

Camdage  Farm. — (Near  the  tide  mills),  molybdenite,  wolframite. 

Camden. — Made,  galenite,  epidote,  black  tourmaUne,  pyrite,  talc,  magnetite. 

Carmel  (Penobscot  Co.). — Stibnite,  pyrite,  made. 

CORINNA. — Pyrite,  arsenical  pyrites. 

Deer  Isle. — Serpentine,  verd-antique,  asbcstus,  diallage,  magnetite. 

Dexter. — Galenite,  pyrite,  blende,  chalcopyritc,  green  talc. 

DiXFiELD. — Native  copperas,  graphite. 

Parmington. — (Norton's  ledge),  pyrite,  graphite,  bog  ore,  garnet,  staurolite. 

Freeport. — Hose  quartz,  garnet,  feldspar,  scapolite,  graphite,  muscovite. 

'Fb.yebvrq.— Garnet,  beryl. 

Georgetown. — (Parker's  island),  beryl!  black  tourmaline. 

Greenwood. — Graphite,  black  manganese,  beryl !  mispickel,  cassiterite,  mica,  rose  quartz,  garnei 
corundum,  albite,  zircon,  molybdenite,  magnetite,  copperas. 

Hebron.— C(W5?^er2te,  mispickel,  idocrase,  lepidolite,  amblygonite,  rubellite!  indicolite,  green  tour 
maline,  mica,  beryl,  apatite,  albite,  childrenite,  cookeite. 

Jewell's  Island.— Pyrite. 

Katahdin  Iron  Works  — Bog  iron  ore,  pyrite,  magnetite,  quartz. 

Letter  E,  Oxford  Co. — Staurolite,  made,  copperas. 

LiNN^us. — Hematite,  hmonite,  pyrite,  bog-iron  ore. 

Litchfield. — Sodalite,  cancrinite,  elceolite,  zircon,  spodumene,  muscovite,  pyrrhotite. 
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LuBEC  Lead  Mines. —  Galenite,  chalcopyrite,  hleiide. 

Machiaspoet. — Jasper,  epidote,  lauinontite. 

Madawaska  Settlements. —  Vivianiie. 

MiNOT. — Beryl,  smoky  quartz. 

Monmouth. — Actiuolite,  apatite,  elceoliie,  zircon,  staurolite,  plumose  mica,  berjl,  rutile. 

Mt.  Abraham. — Andalusite,  staurolite. 

Norway. — Chrysoberyll  molybdenite,  beryl,  rose  quartz,  orihoclase,  cinnamon  garnet. 

Ore's  Island. — iSteaiiie,  garnet,  andalusite. 

Oxford. —  Garnet,  beryl,  apatite,  wad,  zircon,  muscoviie. 

Paris. —  Green!  red!  black,  and  blue  tourmaline!  mica!  lepidoliie!  feldspar,  albite,  quartz  crys 
tals!  rose  quartz,  ca^siterite,  amblygoniie,  zircon,  brookite,  beryl,  smoky  quartz,  spodumene,  cookeite^ 
leucopyrite. 

Parsonsfield. — Idocrase!  yellow  garnet,  pargasite,  adularia,  scapolite,  galenite,  blende,  chalco 
pyrite. 

Peru. —  Crystallized  pyrite. 

Phipsburg. —  Yellow  garnet!  manganesian garnet,  idocrase,  pargasite,  axinite,  laumontite!  chaba 
Bite,  an  ore  of  cerium  ? 

Poland. — Idocrase,  smoky  quartz,  cinnamon  garnet. 

Portland. — Prehnite,  actinolite,  garnet,  epidote,  amethyst,  calcite. 

Pownal. — Black  tourmaline,  feldspar,  scapolite,  pyrite,  actinolite,  apatite,  rose  quartz. 

Raymond. — Magnetite,  scapolite,  pyroxene,  lepidoliie,  tremolite,  hornblende,  epidote,  orthoclase^ 
yeUow  garnet,  pyrite,  idocrase. 

Rockland. — Hematite,  tremolite,  quartz,  wad,  talc. 

Rumfoed. —  Yelloiv  garnet,  idocrase,  pyroxene,  apatite,  scapolite,  graphite. 

Rutland. — AUanite. 

Sandy  River. — Auriferous  sand. 

Sanford,  York  Co. — Idocrase !  albite,  calcite,  molybdenite,  epidote,  black  tourmaline. 

Searsmont. — Andalusite,  tourmaline. 

South  Berwick. — Made. 

Streaked  Mountain. — Beryl!  black  tourmaline,  mica,  garnet. 

Thomaston. —  Calcite,  tremolite,  hornblende,  sphene,  arsenical  iron  (Owl's  head),  black  manganese 
(Dodge's  mountain),  thomsonite,  talc,  blende,  pyrite,  galenite. 

Topsham. —  Quartz,  galenite,  blende,  tungstite  ?  beryl,  apatite,  molybdenite. 

Union. — Magnetite,  bog-iron  ore. 

Wales. — Ajxinite  in  boulder,  alum,  copperas. 

Wa  terville. —  Crystallized  pyrite. 

Windham  (near  tlie  bridge). — Staurolite,  spodumene,  garnet,  beryl,  amethyst,  cyaniie,  tourmar 
line. 

WiNTHROP. — Staurolite,  pyrite,  hornblende,  garnet,  copperas. 

Woodstock. —  Graphite,  specular  iron,  prehnite,  epidote,  calcite. 

York. — Beryl,  vivianite,  oxyd  of  manganese. 

NEW  HAMPSHIRE. 

AcwoRTH. — Beryl!  !  mica!  tourmaline,  feldspar,  albite,  rose  quartz,  columbiie! 

Alstead. — Mica!  !  albite,  black  tourmaline. 

Amherst. — Idocrase!  yellow  garnet,  pargasite,  calc  spar. 

Bartlett. — Magnetite,  specular  iron,  brown  iron  ore  in  large  veins  near  Jackson  (on  "Bald 
/ace  mountain  "),  quartz  crystals,  smoky  quartz.  ^ 

Bath. — Galenite,  chalcopyrite. 

Bellows  Falls. — Cyanite. 

Benton. — Quartz  crystals. 

Campton. — Beryl ! 

Canaan. — Gold  in  pyrites. 

Charlestown. — Staurolite  mack,  andalusite  macle,  bog-iron  ore. 

Cornish.— Stibnite,  tetrahedrite,  rutile  in  qua/rtz!  (rare). 

Croyden. — lolite ! 

Eaton  (3  m.  S.  of). — Galenite,  blende!  chalcopyrite,  limonite  (Six  Mile  Pond). 

Feanceston. — Soapstone,  arsenical  pyrites. 

Feanconia. — Hornblende,  staurolite !  epidote !  zoisite,  specular  iron,  magnetite,  black  and  red  man- 
ganesian  garnets,  mispicJcel !  {danaite),  chalcopyrite,  molybdenite,  prehnite. 

Gilford  (Gunstock  Ml.). — Magnetic  iron  ore,  native  "  lodestone." 

GoSBEi!.— Graphite,  bUu5k  tourmaline. 
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GuAFTON.— J/ica/  (extensively  quarried  at  Glass  Hill,  2  m.  S.  of  Orange  Summit),  abiLe!  blue, 
greeu,  and  yellow  beryls!  (1  m.  S.  of  0.  Summit),  tounnaline,  garnets. 

Grantham. —  Grarj  siauroliie! 

Hanover. —  Garnet^  a  boulder  of  quartz  containing  rutilef  black  tournialine,  quartz. 

IIaveriiill. —  Garnet!  arsenical  p^rites^  native  arsenic,  galenite,  blende,  iron  and  copper  pyrites 
magnetic  and  white  iron  pyrites. 

Hillsboro'  (Campbell's  mountain). —  Graphite. 

Hillsdale. — Rhodonite,  black  oxyd  of  manganese. 

Jackson.— Drusy  quartz,  tin  ore,  arsenopyrite,  native  arsenic,  fluorite,  apatite,  magnetite,  molyb- 
denite, wolfram,  chaloopyrite,  arsenate  of  iron. 

Jaffrey  (Monadnock  Mt.). —  Cyanite. 

Keene. —  Graphite,  soapsiwie,  milky  quartz. 

Landaff. — Molybdenite,  lead  and  iron  ores. 

Lebanon. — Bog-iron  ore. 

Lisbon. — Staurolite,  black  and  red  garnets,  granular  magnetite,  hornblende,  epidote,  zoisite,  specular 
iron. 

LYifE — Cyanite  (N.W.  part),  black  tourmaline,  rutile,  pyrite,  chalcopyrite  (E.  of  E.  village^ 
stiMite. 

Merrimack. — Futile!  (in  gneiss  nodules  in  granite  vein). 

MouLTONBOROUGH  (Red  Hill). — Hornblende,  bog  ore,  pyrite,  tourmaline. 

Newport. — Molybdenite. 

Orange. — BUie  beryls!  Orange  Summit,  chrysoberyl,  mica  ("W.  side  of  mountain). 

Obford. — Brown  tourmaline  (now  obtained  with  difficulty),  steatite,  rutile,  cyanite,  brown  iroi 
ore,  native  copper,  malachite,  galenite. 

Pelh  am. — Steatite. 

Piermont. — Micaceous  iron,  barite,  green,  white,  and  brown  mica,  apatite. 

Plymouth.— Columbite,  beryl. 

Richmond. — lolite  !  rutile,  steatite,  pyrite. 

Rye. — Made. 

Saddleback  Mt. — Black  tourmaline,  garnet,  spinel. 

Shelburne. —  Galenite,  black  blende,  chalcopyrite,  pyrite,  manganese. 

Springfield. — Beryls  (very  large,  eight  inches  diameter),  manganesian  garnets  I  in  mica  slate, 
albite,  mica. 

Sullivan. — Tourmalines  (black),  in  quartz,  beryl? 

Surrey. — Amethyst,  calcite. 

Swanzey  (near  Keene). — Magnetic  iron  (in  masses  in  granite). 

Tamworth  (near  White  Pond). — Galenite. 

Unity  (estate  of  James  Neal). —  Copper  and  iron  pyrites,  chlorophylUte,  green  mica,  radiated 
actinolite,  garnet,  titaniferous  iron  ore,  magnetite. 

Walpole  (near  Bellows  Falls). — Made. 

Warren. —  Chalcopyrite,  blende,  epidote,  quartz,  pyrite,  iremolite,  galenite,  rutile,  talc,  molybde* 
nite,  cinnamon  stone!  pyroxene. 

Westmoreland  (south  part). — Molybdenite!  apatite!  blue  feldspar,  bog  manganese  (north  vil- 
lage), quartz,  fluorite,  chalcopyrite,  oxyd  of  molybdenum  and  uranium. 

White  Mts.  (notch  behind  "  old  Crawford's  house  "). — Green  octahedral  fluor,  quartz  crystala, 
black  tourmaline,  chiastolite. 

Wilmot. — Beryl. 

Winchester. — Pyrolusite,  rhodochrosite,  psilomelano,  magnetite,  granular  quart*. 


VERMONT. 

Addison. — Iron  sand,  pyrite. 
Alburgh. — Quartz  crystals  ou  c^ilcite,  pyrite. 
Athens. — Steatite,  rhomb  spar,  actinolite,  garnet. 
Baltimore. — Serpentine,  pyrites  I 
Barnet. — Graphite. 
Belvidere. — Steatite,  chlorite. 

Bennington. — Pyrolusite,  brown  iron  ore,  pipe  day,  yellow  ochre. 
Berkshire. — Epidote,  hematite,  magnetite. 

Bethel — Actinolite!  talc,  chlorite,  octahedral  iron,  rutile,  brown  spar  in  steatite. 
Brandon. — Braunite,  pyrolusite,  psilomelane,  limonite,  lignite,  white  clay,  statuary  marbU* 
foflsil  fruits  in  the  Ugnite,  graphite,  chalcopyrite. 
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Bbattleborough. — Black  tourmaline  in  quartz,  mica,-  zoisite,  rutile,  actinolite,  scapolite.  spoattj 
mene,  roofing  slate. 

BRroGEWATER.— Tafc,  dolomite,  magnetite,  steatite,  chlorite,  gold,  native  copper,  blende,  galoni^tj 
blue  spinel,  chalcopyrite. 

Bristol. — Rutile,  brown  hematite,  manganese  ores,  magnetite. 

Brookfield. — Mispickel,  pyrite. 

Cabot. — Garnet,  staurolite,  hornblende,  aliite. 

Castleton. — Roofing  slate,  jasper,  manganese  ores,  chlorite. 

Cavendish. — G-arnet,  serpentine,  talc,  steatite,  tourmaline,  asbestus,  iremoHie. 

Chester. — Asbestus,  feldspar,  chlorite,  quartz. 

Chittenden. — PsHomelane,  pyrolusite,  brown  iron  ore,  specular  and  magnetic  iron,  galonHeli 
iolite. 

Colchester. — Brown  iron  ore,  iron  sand,  jasper,  alum. 

Corinth. —  Copper  pyrites  (has  been  mined),  pyrrhotite,  pyrite,  rutile,  quartz. 

Coventry. — Rhodonite . 

Craptsbury. — Mica  in  concentric  balls,  calcite,  rutile. 

Derby. — Mica  (adamsite). 

Ddmmeeston. — RutUe,  roofing  slate. 

Fairhaven. — Roofing  slate,  pyrite. 

Fletcher. — Pyrite,  octahedral  iron,  acicular  tourmaline. 

Grafton. — The  steatite  quarry  referred  to  Grafton  is  properly  in  Athens ;  qua/riz,  actinolito. 

Guilford. — Scapolite,  rutile,  roofing  slate. 

Hartford. — Calcite,  pyrite  !  cyanite  in  mica  slate,  quartz,  tourmaline. 

Irasburgh. — Rhodonite,  psilomeJane. 

Jay. — Chromic  iron,  serpentine,  amianthus,  dolomite. 

Lowell. — Picrosmine,  amianthus,  serpentine,  cerolite,  talc,  chlorite. 

Marlboro'. — Rhomb  spar,  steatite,  garnet,  magnetite,  chlorite. 

Mendon. — Octahedral  iron  ore. 

Middlebury.— Zircon. 

Middlesex. —Rutile  I  (exhausted).  -      ; 

Monkton. — Pyrolusite,  brown  iron  ore,  pipe  clay,  feldspar. 

Moretown. — Smoky  quartz  !  steatite,  talc,  wad,  rutile,  serpentine. 

Morristown. — Galenite. 

Mount  Holly. — Asbestus,  chlorite. 

New  Fane. — Glassy  and  asbestiform  actinolite,  steatite,  green  quartz  (called  chrysoprase  at  th< 
locality),  chalcedony,  drusy  quartz,  garnet,  chromic  and  titanic  iron,  rhomb  spar,  serpentine,  rutile 

Norwich. — Actinolite,  feldspar,  brown  spar  in  talc,  cyanite,  zoisite,  chalcopyrite,  pyrite. 

PiTTSFOED. — Brown  iron  ore,  manganese  ores. 

Plymouth. — Spathic  iron,   magnetic  and  specular  iron,  both  in  octahedral   crystals,   goldi 
galenite. 

Plympton. — Massive  hornblende. 

Putney. — Fluorite,  brown  iron  ore,  rutile,  and  zoisite,  in  boulders,  staurolite. 

Reading. —  Glassy  actinolite  in  talc. 

Readsboro'. —  Glassy  actinolite,  steatite,  hematite.  * 

RrPTON. — Brovm  iron  ore,  augite  in  boulders,  octahedral  pyrite. 

Rochester. — Rutile,  specular  iron  cryst.,  magnetite  in  chlorite  slate.  "■ 

Rockingham  (Bellows  Falls). — Cyanite,  indicolite,  feldspar,  tourmaline,  fluorite,  calcite,  prehnitt  ( 
staurolite. 

RoxBURY. — Dolomite,  talc,  serpentine,  asbestus,  quartz.  \ 

Rutland. — Magnesite,  white  marble,  hematite,  serpentine,  pipe  clay. 

Salisbury. — Brown  iron  ore. 

Sharon. —  Quartz  crystals,  cyanite. 

Shoreham. — Pyrite,  black  marble,  calcite. 

Shrewsbury.— Magnetite  and  chalcopyrite. 

Starksboro'. — Brown  iron  ore. 

Stirling. — Chalcopyrite,  talc,  serpentine, 

Stockbridge.— Mispickel,  magnetic  iron  ore.  ; 

Strafford. — Magnetite  and  chalcopyrite  (has  been  worked),  native  copper,  hornblende,  cop' 
peras. 

Thetford.— Blende,  galenite,  cyanite;  chrysolite  iu  basalt,  pyrrhotite,  feldspar,  roofing  slate 
Iteatite,  garnet. 

TovimREm).— Actinolite,  black  mica,  talc,  steatite,  feldspar. 

Troy. — Magnetite,  talc,  serpentine,  picrosmine,  amianthus,  steatite,  one  mile  southeast  of  villagti 
of  South  Troy,  on  the  farm  of  Mr.  Pierce,  east  side  of  Missisco,  chromic  iron,  zaratite. 
YuBSEmE.— Pyrite,  chalcopyrite,  tourmaline,  mispickel,  quartz. 
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Wardsboro'. — Zoisite,  tourmaline,  iremoliie,  hematite. 
Wahren. — Actinolite,  magnetite,  wad,  serpentine. 
[Waterburt. — Mispickel,  chalcopyrite,  rutile^  quartz,  serpentine. 
Waterville. — Steatite,  actinolite,  talc. 
Weathersfield. — Steatite,  specular  iron,  pyrite,  tremolite. 
Wells'  River. — Graphite. 
Westfield. — Steatite,  chromic  iron,  serpentine. 
■Westminster.— Zoisite  in  boulders. 
Wintjuam. —  Glassy  actinolite,  steatite,  garnet,  serpentine. 
Woodbury. — Massive  pyrite. 
Woodstock. — Qitartz  crystals,  garnet,  zoisite. 


MASSACHUSETTS. 

Alford. — Galenite,  pyrite. 

Athol. — Allanite,  fibrolite,  (?)  epidotel  babingtonite  ? 

Auburn. — Masonite. 

Barre. — Ruiile !  mica,  pyrite,  beryl,  feldspar,  garnet. 

Great  Barrington. — Tremolite. 

Bedford. —  Garnet. 

Belcuertown. — Allanite. 

Berxardston. — Magnetite. 

Beverly. — Columbite,  green  feldspar,  cassiterite. 

Blanford. — Serpentine,  anthophyllite,  actinolite!  chromite,  cyanite,  rose  quartz  in  boulders. 

Bolton. — Scapolite!  petaliie,  sphene,  pyroxene,  nuttalite,  diopside,  holtoidte,  apatite,  magnesite^ 

omb  spar,  allanite,  yttrocerite  ?  cerium  ochre  ?  (on  the  scapolite),  spinel. 

Boxborough. — Scapolite,  spinel,  garnet,  augite,  actinolite,  apatite.  , 

Brighton. — Asbestus. 

Brdifield  (road  leading  to  Warren). — Mite,  adularia,  molybdenite,  mica,  garnet 

Carlisle. — Tourmaline,  garnet!  scapolite,  actinolite. 

Charlestown. — Prehnite,  laumontite,  stilbite,  chabazite,  quartz  crystals,  melanohte. 

Chelmsford. — Scapolite  (chelmsfordite),  chondrodile,  blue  spinel,  amianthus!  rose  quartz. 
i-  Chester. — Hornblende,   scapolite,   zoisite,   spodumene,   indicolite,   apatite,   magnetite,  chromite, 
J  ilbite,  heulandite,  analcite  and  chabazite:  at  the  Emery  Mine,  Chester  Factories. —  Corundum, 

argarite,  diaspore,  epidote,  corundophilite,  chloritoid,  tourmaline,  menaccanite!  rutile,  biotite, 

dianite?  andesite?  cyanite. 

Chesterfield.— ^/z«e,  green,  and  red  tourmaline,  cleavelandite  (albite),  lithia  mica,  smoky  quartz^ 

icroli'e,  spodumene,  cyanite,  apatite,  rose  beryl,  garnet,  quartz  crystals,  staurolite,  cassiterite,  colum* 

ie,  zoisite,  uranite,  brookite  (eumanite),  scheelite,  anthophylhte,  bornite. 

Conway. — Pyrolusitc,  fluorite,  zoisite,  rutile!  !  native  alum,  galenite. 

CuMiiiNGTON. — Rhodonite!  cummingtonite  (hornblende),  marcasite,  garnet. 

Dedham. — Asbestus,  galenite. 

Deerfield. — Chabazite,  heulandite,  stilbite,  amethyst,  carnehan,  chalcedony,  agate. 

FiTCHBURG  (Pearl  Hill). — Beryl,  staurolite!  garnets,  molybdenite. 

Foxborough. — Pyrite,  anthracite. 

FrantsILIN. — Amethyst. 

Goshen. — Mica,  albite,  spodumene !  blue  and  green  tourmaline,  beryl,  zoisite,  smoky  quartz,  colum- 
;te,  tin  ore,  galenite,  beryl  (goshenite),  pihlite  (cymatolite). 

Greenfield  (in  sandstone  quarry,  half  mile  east  of  village). — AUophane,  white  and  greenish. 

Hatfield. — Barite,  yellow  quartz  crystals,  galenite,  blende,  chalcopyrite. 

Hawley. — Micaceous  iron,  massive  pyrite,  magnetite,  zoisite. 

Heath. — Pyrite,  zoisite. 

Hinsdale. — Brown  iron  ore,  apatite,  zoisite. 

Hubbardston. — Massive  pyrite. 

Lancaster, —  Cyanite,  chiastolite!  apatite,  staurolite,  pinite,  andalusite. 

Lee. —  Tremolite!  sphene!  (east  part). 

Lexox. — Brown  hematite,  gibbsite  (?). 

Leverett. — Barite,  galenite,  blende,  chalcopyrite. 

Leyden. — Zoisite,  rutile. 

Littleton. — Spinel,  scapolite,  apatite. 

Lynnfield. — Magnesite  on  serpentine. 

Martha's  Vineyard. — Brown  iron  ore,  amber,  selenite,  radiated  pyrite. 

Mendon. — Mica!  chlorite 
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UiDDLEFiEU).— Glassy  actinoUte,  rhonib  spar,  steatite,  serpentine,  feldspar,  drusy  quartz,  apatitii 
Eoisite,  nacrite,  chalcedony,  talc/  deweylite. 

MiLBURY. —  Vermiculite. 

Montague. — Specular  ircn. 

Newbury. — Serpentine,  chrysotile,  epidote,  massive  garnet,  siderite. 

Newburyport. — Serpentine,  nemalite,  uranite. 

New  Braintreb. — Black  tourmaline. 

Norwich. — Apatite!  black  tourmaline,  beryl,  spodumene!  triphyline  (altered),  blende,  quartl 
crystals,  cassiterite. 

Northfield. —  Columhite,  fibrolite,  cyanite. 

Palmer  (Three  Rivers). — Feldspar,  prehnite,  calc  spar. 

Pelhaji. — Asbestus,  serpentine,  quartz  crystals,  beryl,  molybdenite,  green  hornstone,  epidote,  am© 
thyst. 

Plainfield, —  Cummingtonite,  pyrolusite,  rhodonite. 

Richmond. — Brown  iron  ore,  gibbsite  !  allophane. 

RocKPORT. — Danalite,  crrjophyllite,  annite,  cyrtolite  (altered  zircon),  green  and  white  orthoclase. 

RowE. — Epidote,  talc. 

South  Royalston. — Beryl!  !  (now  obtained  with  great  difficulty),  mica!  !  feldspar  I  allanite 
Four  miles  beyond  old  loc,  on  farm  of  Solomon  Heywood,  mica!  beryl!  feldspar!  menaccanite.  , 

RusSEL. — Schiller  spar  (diallage  ?),  mica,  serpentine,  beryl,  galenite,  chalcopyrite. 

Salem. — In  a  boulder,  cancrinite,  sodalite,  elaBohte. 

Saugus. — Porphyry,  jasper. 

Sheffield. — Asbestus,  pyrite,  native  alum,  pyrolusite. 

Shelburne. — Rutile. 

Shutesbury  (east  of  Locke's  Pond). — Molybdenite. 

Southampton. —  Galenite,  cerussite,  anglesite,  wulfenite,  fluorite,  barite,  copper  and  iron  pyriteii 
blende,  corneous  lead,  pyromorphite,  stolzite,  chrysocolla. 

Sterling. — Spodumene,  chiastolite,  spathic  iron,  mispickel,  blende,  galenite,  chalcopyrite,  pyrite. 

Stoneham. — Nephrite. 

Sturbridge. — Graphite,  garnet,  apatite,  bog  ore. 

Swampscot. —  Orthite,  feldspar. 

Taunton  (one  mile  south). — Paracolurabite  (titanic  iron). 

Turner's  Falls  (Conn.  River). — Chalcopyrite,  prehnite,  chlorite,  chlorophceite,  spathic  iron,  mala 
chite,  magnetic  iron  sand,  anthracite. 

Tyringham. — Pyroxene,  scapolite. 

Uxbridge. — Galenite. 

"Warwick. — Massive  garnet,  radiated  black  tourmaline,  magnetite,  beryl,  epidote. 

Washington. — Graphite. 

Westfield. — Schiller  spar  (diallage),  serpentine,  steatite,  cyanite,  scapolite,  actinolite.  i  \ 

"Westford. — Andalusite!  ' 

"West  Hampton. — Galenite,  argentine,  pseudomorphous  quartz. 

West  Springfield. — Prehnite,  ankerite,  satin  spar,  celestite,  bituminous  coal. 

West  Stockbridge. — Hematite,  fibrous  pyrolusite,  spathic  iron. 

Whately. — Native  copper,  galenite. 

Williamsburg. — Zoisite,  pseudomorphous  quartz,  apatite,  rose  and  smoky  quartz,  galenite,  pyre 
lusite,  chalcopyrite. 

WiLLiAMSTOWN. —  Cryst  quartz. 

Windsor. — Zoisite,  actinolite,  rutile! 

Worcester  —Mispickel,  idocrase,  pyroxene,  garnet,  amianthus,  bucholzite,  spathic  iron,  galfl 
nite. 

Wobthington. — Cyanite. 

ZoAB. — Bitter  spar,  talc 

RHODE  ISLAND. 

Bristol. — Amethyst. 
Cranston.— Actinolite  in  talc. 
Cumberland. — Manganese,  epidote,  actinolite,  garnet,  titaniferous  iron,  magnetite,  red  hemataki 
chalcopyrite. 
Foster. —  Cyanite. 

Gloucester. — Magnetite  in  chlorite  slate. 
Johnson. — Talc,  brown  spar. 
Natic. — See  Warwick. 
Newport. — Serpentine. 
PouTSiiOVTB.— Anthracite,  graphite,  asbestus,  pyi-ite. 
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Smituiteld. — Dolomite,  calcite,  Utter  spar,  nacrite,  serpentine  (bo\renite),  tremolite,  asbestus. 
[uartz,  magnetic  iron  in  chlorite  slato,  talc  !  anatase. 
Warwick  (Natic  village). — Masonite,  garnet,  graphite. 
Westerly. — Ilmenite. 


COKN'ECTICUT. 

Berlin. — Barite,  datolite,  blende,  quartz  crystals. 

Bolton. — Staurolite,  chalcopyrite. 

Bradleyville  (Litchfield), — Laumontite. 

Bristol.  — C/?a/coci7e/  chalcopyrite,  barite,  hornite,  talc,  allophane,  pyromorphite,  calcite,  mala* 
ihite,  galenite,  quartz. 

Brookfield. — Galenite,  calamine,  blende,  spodumene,  pyrrhotite. 

Canaan. — Tremolite  and  white  augitel  in  dolomite,  canaanite  (massive  pyroxene). 

Chatham. — Mispickel,  smaltite,  chloanthite  (chathamite),  scorodite,  niccolite,  beryl,  erythrite. 

Cheshire. — Barite,  chalcocite,  borniie  cryst.,  malachite,  kaolin,  natrolite,  prehnite,  chabazite, 
latoUte. 

Chester. — Sillimanite!  zircon,  epidote. 

Cornwall. —  Graphite,  pyroxene,  actinolite,  sphene,  scapolite. 

Danbury. — Danburite,  oligoclase,  moonstone,  brown  tourmaline,  orthoclase,  pyroxene,  paxa* 
horite. 

F kKUiy^GTOS.— Prehnite,  chabazite,  agate,  native  copper. 

Granby. — Green  malachite. 

Greenwich. — Black  tourmaline. 

H  ADD  am. —  Ghrysoberyl !  beryl  I  epidote!  tourmaline!  feldspar,  garnet!  iolite!  oligoclase,  chlo* 
'ophyllite  !  automolite,  magnetite,  adnlaria,  apatite,  columbite !  zircon  (calyptoUte),  mica,  pyrite, 
narcasite,  molybdenite,  allanite,  bismuth,  bismuth  ochre,  bismutite. 

Hadlyme. — Chabazite  and  stilbitc  in  gneiss,  with  epidote  and  garnet. 

Hartford. — Datolite  (Rocky  Hill  quarry). 

Kent. — Brown  iron  ore,  pyrolusite,  ochrey  iron  ore. 

Litchfield. — Cyanite  with  corundum,  apatite,  and  andalusite,  we/ioccamYe  (washingtonite),  chal« 
:opyrite,  diaspore,  niccoliferous  pyrrhotite,  margarodite. 

Lyme. — Garnet,  sunstone. 

Meriden. — Datolite. 

Middlefield  Falls. — Datohte,  chlorite,  etc ,  in  amygdaloid. 

MiDDLETOWN. — Mlca,  lepidoUte  with  green  and  red  tourmahne,  albite,  feldspar,  columbite!  preh- 
nite, garnet  (sometimes  octahedral),  beryl,  topaz,  uranite,  apatite,  pitchblende ;  at  lead  mine, 
jalenile,  chalcopyrite,  blende,  quartz,  calcite,  fluorite,  pyrite,  sometimes  capillary. 

MiLFORD. — Sahlite,  pyroxene,  asbestus,  zoisite,  verd- antique  marble,  pyrite. 

New  Haven. — Serpentine,  asbestus,  chromic  iron,  sahlite,  stilbite,  prehnite. 

Norwich. — Sillimanite,  monaziie!  zircon,  iolite,  corundum,  feldspar. 

Oxford,  near  Humphreysville.— Cyanite,  chalcopyrite. 

Plymouth. — Galenite,  heulandite,  fluorite,  chlorophylUte  !  garnet. 

Roaring  Brook  (Cheshire). — Datolite  !  calcite,  prehnite,  saponite. 

Reading  (near  the  hne  of  Danbury). — Pyroxene,  garnet. 

RoxBURY. — Spathic  iron,  blende,  pyrite  !  !  galenite,  quartz,  chalcopyrite. 

Salisbury. — Brown  iron  ore,  ochrey  iron,  pyrolusite,  triplite,  turgite. 

Saybrook. — Molybdenite,  stilbite,  plumbago. 

SiMSBURY. — Copper  glance,  green  malachite. 

SouTHBCRY. — Rose  quartz,  laumontite,  prehnite,  calc  spar,  heavy  spar. 

SouTHiNGTON. — Heavy  spar,  datolite,  asteriated  quartz  crystals. 

Stafford. — Massive  pyrites,  alum,  copperas. 

Stoxington. — Stilbite  and  chabazite  on  gneiss. 

Thatchersville  (near  Bridgeport). — Stilbite  on  gneiss,  babbingtonite  ? 

Tolland.— StauroUte,  massive  pyrites. 

Trumbull  and  Monroe. — Chbrophane,  topaz,  beryl,  diaspore,  pyrrhotite,  pyrite,  scheelite,  wolf 
•atnite  (p.seudomorph  of  scheeUte),  rutile,  native  bismuth,  tungstic  acid,  spathic  iron,  mispickel, 
irgentiferous  galenite,  blende,  scapolite,  tourmaline,  garnet,  albite,  augite,  graphic  tellurium,  (^l)mar- 
'arodite. 

Washington.— rrzpiiYe,  m^enaccanite !  (washingtonite  of  Shepard),  rhodochrosite,  natrolite,  anda 
v^itt  (New  Preston),  cyanite. 

Watertown,  near  the  Naugatuck  — White  sahUte,  monazite. 

West  Farms. — Asbestus. 
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WiLLiM ANTIC. — Topaz,  monazite,  ripidolite. 
■Winchester  and  Wilton. — Asbestus,  garnet.  " 

NEW  YORK. 


jco 


ALBANY  CO.— Bethlehem. — Calcite,  stalactite,  stalagmite,  calcareous  sinter,  snowy  gypsum. 

Coeyman's  Landing. — Gypsum,  epsom  salt,  quartz  crystals  at  Crystal  Hill,  three  miles  soath  of 
Albany. 

GuiLDERLAND. — Petroleum,  anthracite,  and  calcite,  on  the  banks  of  the  Norman's  Kill,  two  mileis 
south  of  Albany. 

Watervliet. — Quartz  crystals,  yellow  drusy  quartz. 

ALLEGHANY  CO, — Cuba. — Calcareous  tufa,  petroleum,  3^  miles  from  the  village. 

CATTARAUGUS  CO.— Freedom.— Petroleum. 

CAYUGA  CO. — Auburn. — Celestite,  calcite,  fluor  spar,  epsomite. 

Cayuga  Lake. — Sulphur. 

Ludlowville. — Epsomite. 

Union  Springs. — Selenite,  gypsum. 

Springport. — At  Thompson's  plaster  beds,  sulphur  I  selenite. 

Spring viLLE. — Nitrogen  springs. 

CLINTON  CO. — Arnold  Iron  Mine. — Magnetite^  epidote,  molybdenite. 
Finch  Ore  Bed. —  Calcite^  green  and  purple  fluor. 

CHATAUQUE  CO. — Fredonia. — Petroleum,  carlwretted  hydrogen. 
Laona. — Petroleum. 
Sheridan. — Alum. 

COLUMBIA  CO. — Austerlitz. — Earthy  manganese,  wulfenite,  chalcocite ;  Livingston  lead  mine^ 
vitreous  silver  ? 

Chatham. — Quartz,  pjrite  in  cubic  crystals  in  slate  (Hillsdale). 

Canaan. — Chalcocite,  chalcopyrite. 

Hudson.— Epidote,  selenite!  i 

New  Lebanon. — Nitrogen  springs,  graphite,  anthracite;  at  the  Ancram  lead  mine,  galenite,  baritOj^f 
blende,  wulfenite  (rare),  chalcopyrite,  calcareous  tufa ;  near  the  city  of  Hudson,  epsom  salt,  brown 
spar,  wad.  ,« 

DUTCHESS  CO. — Amenia. — Dolomite,  limonite,  turgite. 
Beckman. — Dolomite. 

Dover. — Dolomite,  tremolite,  garnet  (Foss  ore  bed),  staurolite,  limonite. 

FiSHKiLL. — Dolomite ;  near  Peckville,  talc,  asbestus,  graphite,  hornblende,  augite,  <ictinolite^\ 
hydrous  anthophyllite,  limonite. 

North  East. — Chalcocite,  chalcopyrite,  galenite,  blende. 
Pawling. — Dolomite. 

Rhinebeck. — Calcite,  green  feldspar,  epidote,  tourmaline. 
Union  Vale. — At  the  Clove  mine,  gibbsite,  limonite. 

ESSEX  CO. — Alexandria. — Kirby's  graphite  mine,  graphite,  pyroxene,  scapolite,  sphene.  i 

Crown  Point. — Apatite  (eupyrchroite  of  Emmons),  brown  tourmaline  1  in  the  apatite,  chlorite, 
quartz  crystals,  pink  and  blue  calcite,  pyrite;  a  short  distance  south  of  J.  C.  Hammond's  house,  ,k 
garnet,  scapolite,  chalcopyrite,  aventurine  feldspar,  zircon,  magnetic  iron  (Peru),  epidote,  mica.  I, 

Keene. — Scapolite.  |  \ 

Lewis. — Tabular  spar,  colophonite,  garnet,  labradorite,  hornblende,  actinolite;  ten  miles  south  of 
Ihe  village  of  Keeseville,  mispickel. 

Long  Pond. — Apatite,  ga/rnet,  pyroxene,  idocrase,  coccolite  !  I  scapolite,  magnetite,  blue  calcite. 

McIntyre. — Labradorite,  garnet,  magnetite. 

Moriah,  at  Sandford  Ore  Bed. — Magnetite,  apatite,  allanite!  lanthanite,  actinolite,  and  feld- 
spar; at  Fisher  Ore  Bed,  magnetic  iron,  feldspar,  quartz;  at  Hall  Ore  Bed,  or  "New  Ore  Bed," 
tnagnetite,  zircons;  on  Mill  brook,  calcite,  pyroxene,  hornblende,  albite;  in  the  town  of  Moriah, 
magnetite,  black  mica. 
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J^'ewcomb. — Ldbradorite,  feldspar,  magnetic  iron,  hyperstheno. 

?OKT  REiiRY.- Brown  tourmaline,  mica,  rose  quartz,  serpentine,  green  and  black  pyraiene^  horn 
nde,  cryst.  pyrite,  graphite,  tabular  spar,  pyrrhotine,  adularia;  phlogopitef  at  Cheover  Ore  Bed, 
,h  magnetite  and  serpentine. 

tlotiER's  KOCK. — Graphite,  tabular  spar,  garnet,  colophonite,  feldspar,  adularia,  pyroxene,  sphen^ 
colite. 

ScHROON. —  Calcite,  pyroxene,  chondrodite. 
JllitfricoNDEROGA. — Graphite !  pyroxene,  sahlite,  sphene,  black  tourmaline,  cacoxene  ?(Mt.  Defiance). 
Westport. — Labradorite,  prehnite,  magnetite. 
WiLLSBORO'. — Tabular  spar,  colophonite,  garnet,  green  coccoUte,  hornblende. 

ERIE  CO. — Ellicott's  Mills. —  Calcareous  tufas. 

FRANKLIN  CO. — Chateaugay. — Nitrogen  springs,  calcareous  tufaa. 
Malone. — Massive  pyrite,  magnetic  iron  ore. 

GENESEE  CO. — Acid  springs  containing  sulphuric  acid. 

GREENE  CO.— Catskill.— CaZafe. 
Diamond  Hill. — Quartz  crystals. 

HERKIMER  CO. — Fairfield. —  Quartz  crystals,  fetid  barite. 

Little  Falls. —  Quartz  crystals!  barite,  calcite,  anthracite,  pearl  spar,  smoky  quartz \  one  mile 

uth  of  Little  Falls,  calcite,  brown  spar,  feldspar. 

Middleville. —  Quartz  crystals !  calcite,  brown  and  pearl  spar,  anthracite. 

Newport. —  Quartz  crystals. 

Salisbury. —  Quartz  crystals!  blende,  galenite,  iron  and  copper  pyrites. 

Stark. — Fibrous  celeslite,  gypsum. 

HAMILTON  CO.— Long  Lake.— Blue  calcite. 

JEFFERSON  CO.— Adams.— Fluor,  calc  tufa,  barite. 

Alexandria. — On  the  S.E.  bank  of  Muscolonge  Lake,  fluorite,  phlogopite,  chalcopyrite ;  on  High 
sland,  in  the  St.  Lawrence  River,  feldspar,  tourmaline,  hornblende,  orthoclase,  celestite. 

Antwerp. — Stirling  iron  mine,  specular  iron,  chalcodite,  spathic  iron,  millerite,  red  hematite,  crys- 
iUized  quartz,  yellow  aragonite,  niccoliferous  iron  pyrites,  quartz  crystals,  pyrite;  at  Oxbow,  calcite! 
orous  coralloidal  heavy  spar;  near  Vrooraau's  lake,  calcite!  idocrase,  phlogopite !  pyroxene,  splienA, 
uorite,  pyrite,  chalcopyrite;  a\.BO  feldspar,  bog-iron  ore,  scapolite  (farm  of  David  Eggleson),  serpen- 
'.ne,  tourmaline  (yellow,  rare). 

Brow^nsville. — Celestite  in  slender  crystals,  calcite  (four  miles  from  Watertown). 

Natural  Bridge. — Feldspar,  gieseckiie!  steatite,  pseudomorphov^  after  pyroxene. 

New  Connecticut. — Sphene,  brown  phlogopite. 

Omar. — Beryl,  feldspar,  specular  iron. 

Puiladelphia. —  Garnets  on  Indian  river,  in  the  village. 

Pamelia. — Agaric  mineral,  calc  tufa. 

Pillar  Point. — Massive  heavy  spar  (exhausted). 

Thebesa. — Flvx/r,  calcite,  specular  iron  ore,  hornblende,  quartz  crij^tals,  serpentine  ^associated 
trith  the  specular  iron),  celestite,  strontianite ;  the  Muscolonge  Lake  locality  of  tiuor  is  exhausted. 

"Watertown. — Tremolite,  agaric  mineral,  calc  tufa,  celestite. 

WiLNA. — One  mile  north  of  Natural  Bridge,  calcite. 

LEWIS  CO. — Diana  (localities  mostly  near  junction  of  crystalline  and  sedimentary  rocks,  and 

ithin  two  miles  of  Natural  Bridge). — Scapolite!  tabular  spar,  green  coccolite,  feldspar,  tremolite^ 
pyroxene!  sphene!  !  mica,  quartz  crystals,  drusy  quartz,  cryst.  pyrite,  pyrrhotite,  blue  calcite,  ser- 
entine,  rensselaerite,  zircon,  graphite,  chlorite,  specular  iron,  bog-iron  ore,  iron  sand,  apatite. 

Greig. — Magnetite,  pyrite. 

Lowville. —  Calcite,  tiuorite,  pyrite,  galenite,  blende,  calc  tufa. 

Martinsbubgu. — Wad,  galenite,  etc.,  but  mine  not  now  opened,  caXcite. 

Watson,  Bremen. — Bog-iron  ore. 

MONROE  CO. — Rochester. — Pearl  spar,  calc  spar,  snowy  gypsum,  6uor,  celestite,  galenite, 
blende,  barite,  horustone. 
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MONTGOMERT  CO, — Canajoharie. — Anthracite. 

Palatine. — Quariz  crystals,  drusy  quartz,  anthracite,  hornstone,  agate,  garnet. 

Hoot. — PeaBl  spar,  drusy  quartz,  blende,  barite,  stalactite,  stalagmite,  galenite,  pyrite. 

NEW  YORK  CO. — Corlear's  Hook. — Apatite,  brown  and  yellow  feldspar,  sphene. 
Kjngsbridge. — Tremolite,  pyroxene,  mica,  tourmaline,  pyrites,  rutile,  dolomite. 
Harlem. — Epidote,  apophyllite,  stiibite,  tourmaline,  vivianite,  lamellar  feldspar,  mica. 
New  York. — Ser2)entine,  amianthus,  actinolite,  pyroxene,  hydrous  anthophyllite,  garnet,  staura  1 
lite,  molybdenite,  graphite,  chlorite,  jasper,  necronite,  feldspar. 

NIAGARA  CO. — I-ewiston, — Epsomite. 

Lockport. —  Gelestite,  calcite,  selenite,  anhydrite,  fluorite,  dolomite,  hl&ide, 

Niagara  Falls. —  Calcite,  fluorite,  blende,  dolomite. 

ONEIDA  CO. — Boonville. —  Calcite,  tabular  spar,  coccolite. 
Clinton. — Blende,  lenticular  argillaceous  iron  ore ;  in  rocks  of  the  Clinton  Group,  strontianite^  \ 
aelestite,  the  former  covering  the  latter. 

ONONDAGA  CO. — Camillus.— ^S^eZemfe  SluA  fibrous  gypsvm. 

Cold  Spring. — Axiuite. 

Manlius. —  Gypsum  and  fluor. 

Syracuse. — Serpentine,  celestite,  selenite,  barite. 

ORANGE  CO. — Cornwall. — Zircon,  chondrodite,  hornblende,  spinel,  massive  feldspar,  fiibrottf  i 
epidote,  hudsonite,  menaccanite,  serpentine,  coccolite. 

Deer  Park. —  Cryst.  pyrite,  galenite. 

Monroe. — Mica!  sphene!  garnet,  colophonite,  epidote,  chondrodite,  allanite,  bucholzite,  brown 
Bpar,  spinel,  hornblende,  talc,  menaccanite,  pyrrhotite,  pyrite,  chromic  iron,  graphite,  rastolyte, 
moronolite. 

At  WiLKS  and  O'Neil  Mine  in  Monroe. — Aragonite,  magnetite,  dimagnetite  (pseud.  ?),  jenkinsite, 
asbestus,  serpentine,  mica. 

At  Two  Ponds  in  Monroe, — Pyroxene!  chondrodite,  hornblende,  scapolite!  zircon,  sphene,  apatite. 

At  Greenwood  Furnace  in  Monroe. —  Chondrodite,  pyroxene!  mica,  hornblende,  spinel,  scapo- 
lite, biotite!  menaccanite. 

At  Forest  of  Dean. — Pyroxene,  spinel,  zircon,  scapolite,  hornblende. 

Town  of  Warwick,  Warwick  Village. — Spinel !  zircon,  serpentine !  brown  spar,  pyroxene  1 
hornblende!  pseudomorphous  steatite,  feldspar!  (Rock  Hill),  menaccanite,  clintonite,  tourmaline  (R. 
H.),  rutile,  sphene,  molybdenite,  mispickel,  marcasite,  pyrite,  yellow  iron  sinter,  quartz,  jasper,  mica, 
coccolite. 

Amity. — Spinel !  garnet,  scapolite,  hornblende,  idocrase,  epidote  !  clintonite  !  magnetite,  tourmaline^ 
warwickite,  apatite,  chondrodite,  talc!  pyroxene!  rutile,  menaccanite,  zircon,  corundum,  feldspcur^ 
Bphene,  calc  spar,  serpentine,  schiller  spar  (?),  silvery  mica. 

Edenville. — Apatite,  chondrodite  !  hair-brown  hornblende  !  tremolite,  spinel,  towrmaline,  Warwick' 
ite,  pyroxene,  sphene,  mica,  feldspar,  mispickel,  orpiment,  rutile,  menaccanite,  scorodite,  coppef 
pyrites. 

West  Point. — Feldspc/r,  mica,  scapolite,  sphene,  hornblende,  allanite. 

PUTNAM  CO. — Carmbl  (Brown's  quarry). — Anthophyllite,  schiller  spar  (?),  orpiment,  mispickei, 
epidote. 

Cold  Spring. — Chabazite,  mica,  sphene,  epidote. 

Patterson. —  White  pyroxene  !  calc  spar,  asbestus,  tremolite,  dolomite,  massive  pyrite. 

Phillipstown. — Tremolite,  amianthus,  serpentine,  sphene,  diopside.  green  coccolite,  hornblende, 
gcapolite,  stiibite,  mica,  laumontite,  gurhofite,  calc  spar,  magnetic  iron,  chromite. 

Phillips  Ore  Bed. — Hyalite,  actinolite,  massive  pyrite, 

RENSSELAER  CO,— Hoosic— Nitrogen  springs. 
Lansingburgii, — Epsomite,  quartz  crystals,  pyrite, 
Troy. —  Quartz  crystals,  pyrite,  selenite. 

RICHMOND  CO, — Rossville. — Lignite,  cryst  pyrite. 

Quarantine. — Asbestus,  amianthus,  aragonite,  dolomite,  gurhofite,  brucite,  serpentine,  talc,  mag* 
tesite. 
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ROCKLAND  CO.— Caldwell.— Calcite 

Gbassy  Point. — Serpentine,  actinolite. 

Haverstraw. — Hornblende,  barite. 

Ladentown. — Zircon,  malachite,  cuprite. 

PiERMONT. — Datolite,  stilbite,  apophyllito,  stellite,  prehnite,  thomsonite,  calcite,  chabazite. 

Stony  Point. — Cerolite,  lamellar  hornblende,  asbeslus. 

ST.  LAWRENCE  CO. — Canton. — Massive  pyrite,  calcite^  brown  tourmaline,  sphene,  serpentina 
talc,  rensselaerite,  pyroxene,  specular  iron,  chalcopyrite. 

Dekalb. — Hornblende,  barite,  fluorite,  tremolite,  tourmaline,  blende,  graphite,  pyroxene,  quartz 
(spongy),  serpentine. 

Edwards. — Brown  and  silvery  mica  I  scapolite,  apatite,  quartz  crystals,  actinolite,  tremolile, 
specular  iron,  serpentine,  magnetite. 

Fixe, — Black  mica,  hornblende. 

Fowler. — Barite,  quartz  crystals!  specular  iron,  blende,  galenite,  tremolite,  chalcedony,  bog  ore, 
satin  spar  (assoc.  with  serpentine),  iron  and  copper  pyrites,  actinolite,  rensselaerite  (near  Somer* 
ville). 

.  Gouverneur. —  Calcite!  serpentine!  hornblende!  scapolite!  orthoclase,  tourmaline!  idocrase  (one 
mile  south  of  G.),  pyroxene,  apatite,  rensselaerite,  serpentine,  sphene,  fluorite,  barite  (farm  of  Judge 
Dodge),  hl-dck  mica,  plilogopite,  tremolite!  ashestns,  specular  iron,  graphite,  idocrase;  (near  Somer- 
ville  in  ser^eniiae)  spinel,  houghite,  scapoWte,  pfilogopite,  dolomite;  three-quarters  of  a  mile  west 
of  Soraerville,  chondrodite,  spinel;  two  miles  north  of  Somerville,  apatite,  pyri^,  brown  tour- 
maline !  ! 

Hammond. — Apatite!  zircon!  (farm  of  Mr.  Hardy),  ortJwclase  (loxolase),  pargasite,  barite,  pyrite, 
purple  lluorite,  dolomite. 

Hermon. —  Quartz  crystals,  specular  iron,  spatliic  iron,  pargasite,  pyroxene,  serpentine,  tourma- 
line, bog-iion  ore. 

Macomb. — Blende,  mica,  galenite  (on  land  of  James  Averil),  sphene. 

Mineral  Point,  Morristown. — Fluorite,  blende,  galenite,  phhgopite  (Pope's  Mills),  barite. 

Oqdensburg.  — Labradorite. 

Pitcairn. — Satin  spar,  associated  with  serpentine. 

Potsdam. — Hornblende  ! — eight  miles  from  Polsdam  on  road  to  Pierrepont,  feldspar,  tourmaline^ 
black  mica,  hornblende. 

Rossie  (Iron  Mines). — Barite,  specular  iron,  coralloidal  aragonite  in  mines  near  Somerville, 
limonile,  quartz  (sometimes  stalactitic  at  Parish  iron  mine),  pyrite,  pearl  spar. 

Rossie  Lead  Mine. —  Calcite!  galenite!  pyrite,  celestite,  chalcopyrite,  spat/uc  iron  !  cerusaite.  an- 
glesite,  octaliedral  flvxrr,  black  pldogopite. 

Elsewhere  in  RossiE. —  Calcite,  barite,  quartz  crystals,  chondrodite  (near  Yellow  Lake), /e^cfcyar .' 
pargasite!  apatite,  pyroxene,  hornblende,  sphene,  zircon,  mica,  fluorite,  serpentine,  automolit€i 
pearl  spar,  graphite. 

RussEL. — Pargasite,  specular  iron,  quartz  (dodec),  calcite,  serpentine,  rensselaerite,  magaetite. 

SARATOGA  CO. — Greenfield. —  Chrysoberyl!  garnet!  tourmaline!  mica,  ftUispar  apatit^ 
graphite,  aragonite  (in  iron  mines). 

SCHOHARIE  CO.— Ball's  Cave,  and  otliers.— Calcite,  stalactites. 

Carlisle. — Fibrous  sulphate  of  baryta,  cryst.  and  fib.  carbonate  of  lime, 

Middlebury. — Anthracite,  calcite. 

Sharon. — Calcareous  tufa. 

Schoharie. — Fibrous  celestite,  strontianite  !  cryst.  pyrites  ! 

SENECA  CO. — Canoga. — Nitrogen  springs. 

SULLIVAN  CO. — WuRTZBORO'. — Galenite,  blende,  pyrite^  chalcopyrite, 

TOMPKINS  CO.— Ithaca.— Calcareous  tufa. 

ULSTER  CO. — Ellenville. — (rafe^itfe,  blende,  chalcopyrite!  quartz,  brookih. 
Mabbletown. — Pyrite. 

"WARREN  CO. — Caldwell. — Massive  feldspar. 
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Chester. — Pyrite,  tourmaline,  rutile,  chalcopyrite. 
DiASfON])  Isle  (Lake  George). —  Calcite,  quartz  crystals. 
Glenn's  Falls. — Rhomb  spar, 
Joii-isSUViiG.—Fluorite!  zircon!  !  graphite^  serpentine, pyrite. 

WASHINGTON  CO.— Fort  A^^s.— Graphite,  serpentine. 
Granville. — Lamellar  pyroxene,  massive  feldspar,  epidote. 

WAYNE  CO.— WOLCOTT.— Barite. 

WESTCHESTER  CO. — Anthony's  Nose. — Apatite,  pyrite,  calcite  !  in  very  large  tabular  crystals 
grouped,  and  sometimes  incrusted  with  drus}'  quartz. 

Davenports  Neck. — Serpentine,  garnet,  sphene. 

Eastchester. — Blende,  copper  and  iron  pyrites,  dolomite. 

Hastings. — T7-emoUte,  white  pyroxene. 

New  Rochelle. — Serpentine,  brucite,  quartz,  mica,  tremolite,  garnet,  magnesite. 

Peekskill. — Mica,  feldspar,  hornblende,  stilbite,  sphene. 

Rye. — Serpentine,  chlorite,  black  tourmaline,  tremolite. 

SiNGSiNG. — Pyroxene,  tremolite,  pyrite,  beryl,  azurite,  green  malachite,  white  lead  ore,  pyromor 
phite,  anglesite,  vauquelinite,  galeniie,  native  silver,  chalcopyrite. 

West  Farms. — Apatite,  tremolite,  garnet,  stilbite,  heulandite,  chabazite,  epidote,  sphene. 

Yonkers. — Tremolite,  apatite,  calcite,  analcite,  pyrite,  tourmaline. 

Yorktown. — Sillimanite,  monazite,  magnetite. 


NEW  JERSEY. 

Andover  Iron  Mine  (Sussex  Co.). — Willemite,  brown  garnet. 

Allentown  (Monmouth  Co.). —  Vivianite,  dufrenite. 

Belville. — Copper  mines. 

Bergen. —  Calcite!  datolite!  pectolite  (called  stellite)!  analcite,  apophyllite!  prehnue,  si[mcne,  stiU 
hite,  natrolite,  heulandite,  laumontite,  chabazite,  pyrite,  pseudomorphous  steatite  imitative  of  apo- 
phyllite. 

Brunswick. — Copper  mines ;  native  copper,  malachite^  mountain  leather. 

Bryam. — Chondrodite,  spinel,  at  Roseville,  epidote. 

Cantwell's  Bridge  (Newcastle  Co.),  three  miles  west. — Yivianite. 

Danville  (Jemmy  Jump  Ridge). —  Graphite,  chondrodite,  augite,  mica. 

Flemington. — Copper  mines. 

Frankfort. — Serpentine. 

Franklin   and   Sterling. — Spinel!  garnet!  rhodonite!  willemite!  franklinitel  red  zinc  07'e 
dysluite!  liornbknde,  tremolite,  chondrodite,  white  scapolite,  black  tourmaline,  epidote,  pink  calcite, 
mica,  actinolite,  augite,  sahlite,  coccolite,  asbestus,  jeffersonite  (augite),  calamine,  graphite,  fluorite, 
beryl,  galenite,  serpentine,  honey-colored  sphene,  quartz,  chalcedony,  amethyst,  zircon,  molybdenite, 
vivianite,  tejjhroite,  rhodochrosite,  aragonite.     Also  algerite  in  gran,  limestone. 

Franklin  and  Warwick  Mts. — Pyrite. 

Greenbrook. — Copper  mines. 

Griggstown. — Copper  mines. 

Hamburgh — One  mile  north,  spinel!  tourmaline,  phlogopite,  hornblende,  limonite,  specular  iroa 

HoBOKEN. — Serpentine  (marmolite),  brucite,  nemalite  (or  fibrous  brucite),  aragonite,  dolomite. 

HuRDSTOWN. — Apatite,  magnetic  pyrites,  magnetite. 

Imleytown. — Vivianite 

Lock  WOOD. —  Graphite,  chondrodite,  talc,  augite^  quartz,  green  spinel. 

Montville  (Morris  Co.). — Serpentine,  chrysotile. 

Mullica  Hill  (Gloucester  Co.). —  Vivianite  lining  belemnites  and  other  fossils. 

Newton. — Spinel,  blue,  pink,  and  white  corundum,  mzca,  idocrase,  hornblende,  tourmaline,  saipO' 
Ute,  rutile,  pyrite,  talc,  calcite,  barite,  pseudomorphous  steatite,  , 

Paterson. — Datolite. 


PENNSYLVANIA. 
BERKS  CO. — MoBGANTOWN. — At  Jones's  mines,  one  mile  east  of  Morgantown,  green  makichiie^ 
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chrysocoUa^  magnetite,  pyrite,  chalcopjrlte,  aragonito.  talc;  two  miles  N.E,  from  Jones's  mine 
g^raphiie,  spheiie;  at  Steele's  mine,  one  mile  N.W.  Irom  St.  Mary's,  Chester  Co.,  ina(jnttiie,  mica' 
ceous  iron,  coccolite,  brown  garnet. 

Reading. — Smoky  quartz  crystals,  zircon,  stilbite,  iron  ore ;  at  Eckhardt's  Furnace,  allanite  with 
zircon, 

BUCKS  CO. — Buckingham  Township.— Crystallized  quartz. 

Southampton. — Near  the  village  of  Feasterville,  in  the  quarry  of  Geo.  Van  Arsdale,  grapJiite^ 
pyroxene,  sahlite,  coccolite,  sphene,  green  mica,  calcite,  woltaatanite,  glassy  feldspar  sometime! 
opalescent,  phlogopite,  blue  quartz,  garntt,  molybdenite,  zircon,  pyrite,  moroxite. 

CARBON  CO. — Summit  Hill,  in  coal  mines. — Kaolinite. 

CHESTER  CO. — Birmingham  Township.— Amethyst,  5woA-y  jwar/z,  serpentine;  in  Ab'm  Dar. 
lington's  lime  quarry,  ca  ciiu. 

East  Bradfokd. — Near  Buffitigton's  bridge  on  the  Brandy  wine,  green,  blue,  and  gray  cyanite 
the  gray  cyanite  is  found  loose  in  the  soil  in  crystals;  on  the  farms  of  Dr.  Elwyn,  Mrs.  Fouike,  Wm. 
Gibbons,  and  Saml.  Entnkin,  amethyst.  At  Strode's  mill,  asbesius,  luagneaite,  anthophyllite,  oligo* 
claso,  drusy  quartz,  collyrita?  on  Osborne's  Hill,  wad,  manganesian  gar  net  (massive),  sjjhene,  schorl; 
at  Caleb  Cope's  lime  quarry, /c^td  dolomite,  necroriite,  garnets,  blue  cyanite,  yellow  act inolite  in  talc; 
near  the  Black  Horse  Inn,  indurated  talc,  rutile;  on  Amor  Davis'  farm,  orthite!  massive,  from  a 
grain  to  lumps  of  one  pound  weight ;  near  the  paper-mill  on  the  Brandy  wine,  zircon,  associated 
with  titani/erous  iron  in  blue  quartz. 

West  Bradford. — Near  the  village  of  Marshalton,  green  cyanite,  rutile,  scapolite,  pyrite,  stauro- 
lite  ;  at  the  Chester  County  Poor-house  limestone  quarry,  chesterlite  !  in  crystals  implanted  on  dolo- 
mite, nitile!  in  brilliant  acicular  crystals,  which  are  finely  terminated,  calcite  in  scalenohedrons, 
zoisite,  damourite  ?  in  radiated  groups  of  crystals  on  dolomite,  quartz  crystals. 

Charlestown. — Pyromorplciie,  ceriu>site,  galenite,  quartz. 

South  Coventry. — In  Chrisman's  limestone  quarry,  near  Coventry  village,  augite,  sphene, 
graphite,  zircon  in  iron  ore  (about  half  a  mile  from  the  village). 

East  Fallowfield. — Soapstone. 

East  Goshen. — Serpentine,  asbtstus. 

West  Goshen. — On  the  Barrens,  one  mile  north  of  West  Chester,  amianthus,  serpentine,  cellular 
quartz,  jasper,  chalcedony,  drusy  quartz,  chloriie,  marmolite,  indurated  talc,  magnesite  in  radiated 
crystals  on  serpentine,  hematite,  ashestus ;  near  R.  Taylor's  mill,  chromite  iu  octahedral  ciystals, 
deweylite,  radiated  magnesite,  aragouite,  staurolite,  garnet,  asbestus,  epidote;  zoisite  on  hornblende 
at  West  Chester  water-works  (not  accessible  at  present). 

New  Garden. — At  Nivin's  limestone  quarry,  brown  tourmaline,  necronite,  scapolite,  apatite,  brown 
and  green  mica,  rutile,  aragonite,  Jibrolite,  kaolinite. 

Kennett. — Actinolite,  brown  tourmaUne,  brown  mica,  epidote,  tremolito.  scapolite,  aragonite;  ou 
Wm.  Cloud's  farm,  sunstone !  !  sphene.  At  Pearce's  old  mill,  zOisite,  epidote,  sunstone ;  sunstone 
occurs  in  good  specimens  at  various  places  in  the  range  of  hornblende  rocks  running  through  this 
township  from  N.E.  to  S.W. 

Lower  Oxford. — Garnets,  pyrite  in  cubic  crystals. 

London  Grove. — Rutile,  jasper,  chalcedony  (botryoidal) ;  in  Wm.  Jackson's  limestone  quarry, 
yellow  tourmaline,  tremolite;  at  I'usey's  quarry,  rutile,  tremolite. 

East  Marlborough.— On  the  farm  of  Baily  &  Brothers,  one  mile  south  of  Unionville,  bright 
yellow  and  nearly  white  tourmaline,  chesterlite,  albite ;  near  Marlborough  meeting-house,  epidote, 
serpentine,  acicular  black  tourmaline  iu  white  quartz;  zirwn  in  small  perfect  crystals  loose  in  the 
soil  at  Pusey's  saw-mill,  two  miles  S.W.  of  Unionville. 

West  Marlboroijgh. — Near  Logan's  quarry,  staurolite,  cyanite,  yellow  tourmaline,  rutile,  gjir- 
nets ;  near  Doq  Run  village,  hematite,  scapolite,  tremolite ;  in  R.  Baily 's  limestone  quarry,  two  and 
a  half  miles  S.W.  oi'  \] n\onv'\\\e,  Jibrous  tremolite,  cyanite,  scapolite. 

Newlin.— On  the  serpentine  barrens,  one  and  a  half  miles  N.K.  of  Unionville,  corundum  I  ma.«*. 
sive  and  crystallized,  also  in  crystals  in  albite,  oaen  in  loose  crystals  covered  with  a  thin  coating 
of  steatite,  talc,  picr^lite,  brucite,  green  tourmaline,  with  flat  pyramidal  terminations  in  albite, 
unionite  (rare),  euph\  lite,  mica  in  hexagonal  cryaialu,  fddsjmr,  beryl!  in  he.vagonal  crystals,  one  of 
which  weighs  51  lbs.,  chromic  iron,  drusy  quartz,  green  quartz,  actinolite,  emer//^ite,  chloroloid,  dial- 
lage,  oligoclase;  on  Johnson  Patterson's  farm,  massive  corundum,  tiianiferous  iron,  clinochlore,  erne- 
rylite,  sometimes  colored  green  by  chrome,  albite,  orthoclase,  halloysite,  margarite,  garnet-s,  beryl; 
on  J.  Lesley's  farm,  corundum,  crystallized  and  in  massive  lumps,  one  of  whicli  weighed  5200  lbs., 
diaspore!  !  emerylite!  euphyUite  crystallized!  green  Umrmaline,  transparent  crystals  in  l\n^t'uphyllile, 
orthoclase;  two  miles  N.  of  Unionville,  magnetite  in  octahedral  crystals;  one  milo  E. uf  UuiouyiUe 
hematite;  iu  Edwards's  old  limestone  quarry,  purple  tiuor,  rutile. 
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East  Nottingham. — Sand  chrome^  ashestus,  chromic  iron  in  octahedral  crystals. 

,  West  Nottingham. — At  Scott's  chrome  mine,  chromic  iron^  foliated  talc,  marmolite,  serpentind^ 
dialcedony,  rhodochrome ;  at  the  magnesia  quarry,  deweylite,  marmolite,  magnesite,  leelite,  serpentines 
sand  chrome. 

East  Pikeland. — Iron  ore. 

West  Phceland. — In  the  iron  mines  near  Chester  Springs,  gihbsite,  zircon,  hydro-hematite,  hemori 
tite  (stalactitical  and  in  geodes). 

Penn. — Garnets,  agalmatolite. 

Pennsbury. — On  John  Craig's  farm,  brown  garnets,  mica ;  on  J.  Dil worth's  farm,  near  FairvillevJ 
miiscovite !  in  hexagonal  prisms  from  one  quarter  to  seven  inches  in  diameter;  in  the  village  ofl 
Fairville,  sunstone;  near  Brinton's  ford  on  the  Brandy  wine,  chondrodite,  sphene,  diopside,  augite,^, 
coccolite;  at  Mendenhall's  old  limestone  quarry,  fetid  quartz,  sunstone. 

POCOPSON.  — On  the  farms  of  John  Entrikin  and  Jos.  B.  Darlington,  amethyst. 

Sadsbury. — Rutile  !  !  splendid  geniculated  crystals  are  found  loose  in  the  soil  for  seven  railetS 
along  the  valley,  and  particularly  near  the  village  of  Parkesburg,  where  they  sometimes  occur  weigh 
ing  one  pound,  doubly  geniculated  and  of  a  deep  red  color ;  near  Sadsbury  village,  ameihystj\ 
tourmaline,  epidote,  milk  quartz. 

Schuylkill. — In  the  railroad  tunnel  at  Phcenixville,  dolomite!  sometimes  coated  with  pyrite,;, 
quartz  crystals,  yellow  blende,  brookite,   calcite  in  hexagonal  crystals  enclosing  pyrite ;    at    tho 
Wheatley,  Brookdale,  and  Chester  County  lead  mines,  one  and  a  half  miles  S.  of  Phcenixville,; 
pyromorpJdte !  cerussite  !  galenite,  anglesite!  !  quartz  crystals,  chalcopyrite,  barite,  fluorite  (vvhite),)J 
stolzite,  wulfenite!  calamine,  vanadinite,  blende!  mimetene!  native  copper,  malachite,  azurite,  limO' 
nite,  calcite,  sulphur,  pyrite,  indigo  copper,  black  oxide  of  copper,  phosphochalcite,  gersdorffite. 

Thornbury. — On  Jos.  H.  Brinton's  farm,  muscovite  containing  acicular  crystals  of  tourmaline,?; 
rutile,  titaniferous  iron. 

Tredyffrin. — Pyrite  in  cubic  crystals  loose  in  the  soil, 

Uwchlan. — Massive  blue  quartz,  graphite. 

Warren. — Melanite,  feldspar. 

WiLLiSTOWN. — Magnetite,  chromite,  actinolite,  asbestus. 

West-Town. — On  the  serpentine  rocks  3  miles  S.  of  West  Chester,  cUnochlore  I  jefferisite  !  m\G&^ 
asbestus,  actinolite,  magnesite,  talc,  titaniferous  iron. 

East  Whiteland. — Pyrite,  in  very  perfect  cubic  crystals,  is  found  on  nearly  every  farm  in  thiss 
township,  quartz  crystals  found  loose  in  the  soil. 

West  Whiteland. — At  Gen.  Trimble's  iron  mine,  stalactitical  hematite  !  wavellite  !  !  in  radiated 
stalactites.  j 

Warwick. — At  the  Elizabeth  mine,  and  Keira's  old  iron  mine  adjoining,  one  mile  X.  of  Knauer-i 
town,  aplome  garnet!  in  brilliant  dodecahedrons,  flosferri,  pyroxene,  micaceous  iron,  pyrite  in  brightt 
octahedral  crystals  in  calcite,  chalcopyrite  massive  and  in  single  tetrahedral  crystals,  magnetite,] 
fascicular  hornblende !  bornite,  malachite,  broion  garnet,  calcite,  byssolite!  serpentine:  near  the  vil-l- 
lage  of  St.  Mary's,  magnetite  in  dodecahedral  crystals,  melanite,  garnet,  actinolite  in  small  radiatedd 
nodules;  at  the  Hopewell  iron  mine,  one  mile  N.W.  of  St.  Mary's,  magnetite  in  octahedralii 
crystals. 

COLUMBIA  CO. — At  Webb's  mine,  yellow  blende  in  calcite ;  near  Bloomsburg,  cryst.  magn€4- 
tite. 

DAUPHIN  CO. — Near  Hammelstown. — Green  garnets,  cryst.  smoky  quartz,  feldspar. 

DELAWARE  CO. — Aston  Township. — Amethyst,  corundum,  emerylite,  staurolite,  fibrolite,^ 
black  tourmaline,  pearl  mica,  sunstone,  asbestus,  anthophyllite,  steatite;  near  Tyson's  mill,  garnet,, 
staurolite ;  at  Peter's  mill-dam  in  the  creek,  pyrope  garnet. 

Birmingham. — Fibrolite,  kaolin  (abundant),  crystals  of  rutile,  amethyst;  at  Bullock's  old  quarry,-, 
zircon,  bu^holzite,  nacrite,  yellow  crystallized  quartz,  feldspar. 

Blue  Hill. — Green  quartz  crystals. 

Chester. — Amethyst,  black  tourmaline,  beryl,  crystals  of  feldspar,  garnet,  cryst.  pyrite,  molyb'  ■ 
denite,  molybdic  ochre,  chalcopyrite,  kaolin. 

Chichester.— Near  Trainer's  mill-dam,  beryl,  tourmaline,  crystals  of  feldspar,  kaolin ;  on  Wm, 
Eyre's  farm,  tourmaline. 

Concord. — Crystals  of  mica,  crystals  of  feldspar,  kaolin  abundant,  drusy  quartz  of  a  blue  and 
green  color,  meerschaum,  stellated  tremolite,  some  of  the  rays  6^  in.  diameter,  anthophyllite,  fibrolite, 
acicular  crystals  of  rutile,  pyrope  in  quartz,  amethyst,  actinolite,  manganesian  garnet,  beryl;  in 
Green's  creek,  pyrope  garnet. 

Darby. — Blue  and  gray  cyanite,  garnet,  staurolite,  zoisite,  quartz,  beryl,  chlorite,  mica,  limonite 

Edgemont. — Amethyst,  oxide  of  manganese,  crystals  of  feldspax',  one  mile  east  of  Edgemonl 
Hall,  rutile  in  quartz. 


l» 
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Green's  Creek. — Garnet  (so-called  pyrope). 

Marple. — Tourmaline,  ajidalusite,  amethyst,  actinolite,  anthophyllite,  talc,  radiated  actinolite  intalc, 
hromite,  drusy  quartz,  beryl,  cryst.  pyrite,  titanic  iron  in  quartz,  clilorite. 

UiDDLETOWii.^ Amethyst,  beryl,  black  mica,  mica  with  reticulated  magnetite  between  the  plates, 
Tian^nesian  garnets!  large  trapezohedral  crystals,  some  '.i  in.  in  diameter,  indurated  talc,  hexagonal 
3rystals  ot'rutile,  crystals  of  mica,  green  quartz!  autluyphyiUte,  radiated  tourmaline,  staurolite,  tkanic 
rou,  fibrolite,  serpentine;  at  Lenni,  chlorite,  green  and  hvowM  vermiculitc !  green  feldspar :  at  Min- 
jral  Hill,  fine  crystals  of  corundum,  one  of  which  weighs  If  lbs.,  actinolite  in  great  variety,  bronzite, 
jreen  feldspar,  moonstone,  sunstone,  graphic  granite,  magnesite,  octahedral  crystals  of  chronute  in  great 
quantity,  beryl,  ciialcedony,  asbestus.  fibrous  hornbknde^  rutile,  staurolite. 

Newtown. — Serpentine,  hematite. 

Upper  Providence. — Anthophyllite,  tremolite,  radiated  asbestus,  radiated  actinolite,  tourmaline, 
Seryl,  green  feldspar,  arnetliyst  (one  found  on  Morgan  Hunter's  farm  weighing  over  7  lbs.),  andalusite 
one  terminated  crystal  found  on  the  farm  of  Jas.  Worrall  weighs  7|  Ibs.j;  at  Blue  Hill,  very  fine 
rystals  of^  blue  quartz  in  chlorite,  amianthus  in  serpentine. 

Lower  Providence. — Araethyst,  green  mica,  garnet,  large  crystals  ot  feldspar  !  (some  over  100 
.bs.  in  weight). 

Radnor. —  Garnet,  marmolite,  deweylite,  chromite,  asbestus,  magnesite,  talc,  blue  quartz,  picro- 
ite,  limonite,  magnetite. 

Springfield. — Andalusite,  tourmaline,  beryl,  titanic  iron,  garnet;  on  Fell's  Laurel  Hill,  beryl, 
jarnet ;  near  Beattie's  mill,  staurolite,  apatite;  near  Lewis's  paper-mill,  tourmaline,  mica. 

TuoRNBURY. — Amethyst. 

HUNTINGDON  CO. — Near  Frankstown. — In  the  bed  of  a  stream  and  on  the  side  of  a  hill, 
Hhi'ous  celestite  (abundant),  quartz  crystals. 

LANCASTER  CO.— Drumore  Township.— Quartz  crystals. 

Fulton. — At  Wood's  chrome  mine,  near  the  village  of  Texas,  brucitell  zaratite  (emerald 
lidkel),  pennitel  ripidolite !  kammererite  !  baltimorite,  chromic  iron,  wiWi-dmalte,  chnjsolite  I  marmo- 
ite,  picrolite,  hydromagnesite,  dolomite,  magnesite,  aragonite,  calcite,  serpentine,  hematite,  menacca- 
lite,  genthite,  chrome-garnet,  bronzite ;  at  Low's  mine,  hydromagnesite,  brucite  (lancasterite),  picro- 
'ite,  magnesite,  williamsite,  cliromic  iron,  talc,  zaratite,  baltimorite,  serpentine,  hematite ;  on  M. 
Boice's  farm,  one  mile  N.W.  of  the  village,  pyrite,  in  cubes  and  various  moditications,  anthophyllite : 
aear  Rock  Springs,  chalcedony,  carnelian.  moss  agate,  green  tourmaline  in  talc,  titanic  iron,  octaJisdraX 
magnetite  in  chl^ite;  at  Reynold's  old  mine,  calcite,  talc,  picrolite,  chromite. 

Gap  Mines. — Chalcopyrite,  pyrrhotite  (niccoliferous),  millerite  in  botryoidal  radiations,  vivianite! 
[rare),  actinolite,  pyroxene  crystals,  siderite. 

Pequea  Valley. — Eight  miles  south  of  Lancaster,  argentiferous  galenite  (said  to  contain  250  to 
300  oz.  of  silver  to  the  ton?),  vauquelinite  at  Pequea  mine;  lour  miles  N.W.  of  Lancaster,  on  the 
Lancaster  and  Harrisburg  Railroad,  calamine,  galenite,  blende;  pyrite  in  cubic  Crystals  is  found  iu 
great  abundance  near  the  city  of  Lancaster;  at  the  Lancaster  zinc  mines,  calamine,  blende,  teuuaut- 
ite  ?  smitJisonite  (pseud,  of  dolomite),  aurichalcite. 


LEBANON  CO.— Cornwall. — Magnetite,  pyrite  (cobaltiferous),  chalcopyrite,  native  copper, 
izv/rite,  malachite^  chrysocolla,  cuprite,  allophane,  brochantite,  serpentine,  quartz  pseudomorphs;  gale- 
nite (with  octahedral  cleavage),  tiuorite. 

LEHIGH  CO. — Friedensville. — At  the  zinc  mines,  calamine  smithsonite,  hydrozincite,  massive 
blende,  sulphid  of  cadmium,  quartz,  allophane,  zinciferous  clay ;  near  AUentown,  magnetite,  pipe- 
iron  ore ;  near  Bethlehem,  on  S.  Mountain,  allanite,  with  zircon  and  altered  spheuo  in  syenite, 
magnetite,  black  spinel,  tourmaline. 


MONROE   CO. — In  Cherry  Valley. — Calcite,  chalcedony,  quartz;   in  Poconac  Valley,  near 
J.  Judge  Mervine's,  cryst.  quartz. 

MONTGOMERY  CO. — Conshohocken. — Fibrous  tourmaline,  titanic  iron,  aventunne  quartz, 
phyllite;  in  the  quarry  of  Geo.  Bullock,  calcite  in  hexagonal  prism.s,  aragonite. 

Lower  Providence.— At  the  Perkiomen  lead  and  copper  mines,  near  the  village  of  Sliannonville, 
azurite,  blende,  galenite,  pyromorphite,  cerussite,  wulfenite,  anglesite,  barite,  calamine,  chalcopyrite, 
DQnlachite,  chrysocolla,  brown  spar. 

White  Marsh. — At  D.  0.  Hitner's  iron  mine,  five  and  a  half  miles  from  Spring  Mills,  limonite 
in  geodes  and  stalactites,  gothite,  pyrolusite,  wad,  lepidocrocile ;  at  Edge  Hill  Street,  North  Penn- 
sylvania Railroad,  titanic  iron;  one  mile  S.W.  of  Hiiner'siron  mine,  limonite,  velvety,  stalactitic,  and 


780  AMEIIICAN   LOCALITIES. 

Qbrous,  fibres  three  inches  long,  gbthite,  pyrolusite,  velvet  manganese,  wad;  near  Marble  Hall,  a 
Hitner's  mMrblo  quarry,  white  marble,  granular  barite,  resembling  marble  ;  at  Spring  Mills,  limor^ 
ite ;  at  Flat  Rock  Tunnel,  opposite  Manayunk,  stilbite,  fieulandite,  chabasite,  beryl,  feldspar,  mica. 

NORTHUMBERLAND  CO.— Opposite  Selinsgrove.— Calamine. 

NORTHAMPTON  CO.— Near  Easton. — Zircon!  (exhausted),  nephrite,  coccolite,  tremolite, 
pyroxene,  sahlite,  limonite,  magnetite,  purple  calcite. 

PHILADELPHIA  CO. — Frankford. — On  the  Philadelphia,  Trenton  and  Connecting  Rail- 
road, basinite;  at  the  quarries  on  Frankford  Creek,  stilbite,  molybdenite,  hornblende;  on  the  Con- 
necting Railroad,  wad,  eartliy  cobalt. 

Fairmount  Water  Works. — In  the  quarries  opposite  Fairmount,  lime  uranite!  copper  uranite^ 
crystals  of  feldspar^  beryl,  pseudoraorphs  alter  beryl,  tourmaline,  albite,  wad,  menaccanite. 

GoRGAS'  and  Crease's  Lane. — Tourmaline,  cyanite,  staurolite,  hornstone. 

Hestonville. — Alunogen,  iron  alum. 

Heft's  Mill. — Alunogen,  tourmaline,  cyanite,  titanic  iron. 

Manayunk. — At  the  soapstone  quarries  above  Manayunk,  talc,  steatite,  chlorite,  vermiculite, 
anthophyllite,  staurolite,  dolomite,  apatite,  asbestus,  brown  spar,  epsomite. 

Magarge's  Paper-mill. — Staurolite,  titanic  iron,  hyalite,  apatite,  green  mica,  iron  garnets  in 
great  abundance. 

McKinney's  Quarry,  on  Rittenhouse  Lane. — Feldspar,  apatite,  stilbite,  natrolite,  heulandite,  epi- 
dote,  hornblende,  erubescite,  malachite. 

SCHUYLEILL  CO. — Tamaqua,  near  Pottsville,  in  coal  mines. — KaoUnite. 


DELAWARE. 

NEWCASTLE  CO. — Brandywine  Springs. — Bucholzite,  fibrolite  abundant,  sahlite,  pyroxene ; 
Brandywine  Hundred,  muscovite,  enclosing  reticulated  magnetite. 

Dixon's  Feldspar  QuARraES,  six  miles  N.W.  of  Wilmington  (these  quarries  have  been  worked 
for  the  manufacture  of  porcelain). — Adularia,  albite,  oligoclase,  beryl,  apatite,  cinnamon-stone!  !  (both 
granular  like  that  from  Ceylon,  and  crystallized,  rare),  magnesite,  serpentine,  asb^tus,  black  tour- 
maline!  (rare),  indicolite!  (rare),  sphene  in  pyroxene,  cyanite. 

Dupont's  Powder  Mills. — '•  Hypersthene." 

Easteurn's  Limestone  Quarries,  near  the  Pennsylvania  Vine.—  TremoMte,  hronzite. 

QuARRYViLLE. — Garnet,  spodumene,  fibrolite,  sillimanite. 

Near  Newark,  on  the  railroad. — Sphasrosiderite  on  drusy  quartz,  jasper  (ferruginous  opal),  cryst.. 
Bpathic  iron  in  the  cavities  of  cellular  quartz. 

Way's  Quarry,  two  miles  south  of  Centre ville. — Feldspar  in  fine  cleavage  masses,  apatite,  wwOii 
deweylite,  gramdar  quartz. 

Wilmington. — ^In  Christiana  quarries,  metalloidal  diallage. 

Kennett  Turnpike,  near  Centreville. — Cyanite  and  garnet. 

HARFORD  CO.— Cerolite. 

KENT  CO.— Near  Middletown,  in  Wm.  Polk's  marl  pits.—  Vivianitel 
On  Chesapeake  and  Delaware  Canal.— Retinasphalt,  pyrite.  amber 

SUSSEX  CO. — Near  Cape  Henlopen. — Vivianite. 


MARYLAND. 

Baltimore  (Jones's  Falls,  If  miles  from  B.).— Chabazite  (haydenite),  heulandite  (beaumontite  oA 
Levy),  pyrite,  lenticular  carbonate  of  iron,  mica,  stilbite. 
Sixteen  miles  from  Baltimore,  on  the  Gunpowder. —  Graphite. 
Twenty-three  miles  from  B.,  on  the  Gunpowder. — Talc. 
Twenty-five  miles  from  B.,  on  the  Gunpowder. — Magnetite,  sphene,  pycnite, 
Thirty  miles  from  B.,  m  Montgomery  Co.,  on  farm  of  S.  Eliot.— Gold  in  quartz. 
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Eight  to  twenty  miles  north  of  B.,  in  limestone.— TreTnoZite,  augite,  pyrite,  brown  and  yellovf 
tourmaline. 

Fifteen  miles  north  of  B. — Sky-blue  chalcedony  in  granular  limestone. 

Eighteen  miles  north  of  B.,  at  Scott's  mills. — Magnetite,  cyaiiite. 

Bare  Hills. —  Chromite,  ashestus,  tremolite,  talc,  hornblende,  serpentine,  chalcedony,  meerschauai 
baltimorite,  chalcopyrite,  magnetite. 

Cape  Sable,  near  Magothy  R. — Amber,  pyrite,  alum  slate, 

Carroll  Co.— Near  Sykesville,  Liberty  Mines,  gold,  magnetite,  pyrite  [octahedrons),  chalcopyrite, 
linnffiite  (carroUite) ;  at  Patapsco  Mines,  near  Finksburg,  bornite,  malachite,  siegenite. /inmcite,  rew- 
ingtonite,  magnetite,  dialcopyrite ;  at  Mineral  Hill  mine,  bornite,  chalcopyrite,  ore  of  nickel  {se9 
above),  gold,  magnetite. 

Cecil  Co.,  north  part. —  Chromite  in  serpentine. 

COOPTOWK,  Harford  Co.— Olive-colored  tourmaline,  diallage,  talc  of  green,  blue,  and  rose  colora^ 
ligniform  asbestus,  chromite,  serpentine. 

Deer  Creek. — Magyietite  !  in  chlorite  slate. 

Frederick  Co.— Old  Liberty  mine,  near  Liberty  Town,  black  copper,  malachite,  chalcocite,  spe- 
cular iron  ;  at  Dollyhyde  mine,  bornite,  chalcopyrite,  pyrite,  argentiferous  galenite  in  dolomite. 

Montgomery  Co. —  Oxyd  of  manganese. 

Somerset  and  Worcester  Cos.,  north  part. — Bog-iron  ore^  vivianite. 

St.  Mary's  River. —  Gypsum!  in  clay. 

VIRGINIA  AND  DISTRICT  OF  COLUMBIA. 

Albemarle  Co.,  a  little  west  of  the  Green  Mts. — Steatite,  graphite,  galena. 

Amherst  Co.,  along  the  west  base  of  Buffalo  ridge. — Copper  ores,  etc. 

Augusta  Co. — At  Weyer's  (or  Weir's)  cave,  sixteen  miles  northeast  of  Staunton,  and  eighty-one 
niles  northwest  of  Richmond,  calcite,  stalactites. 

Buckingham  Co. —  Gold  at  Garnett  and  Moseley  mines,  also  pyrite,  pyrrhotite,  calcite,  garnet; 
at  Eldridge  mine  (now  Loudon  and  Virginia  mines)  near  by,  and  the  Buckingham  mines  near 
Maysville,  gold,  auriferous  pyrite,  chalcopyrite,  tennantite,  barite;  cyanite,  tourmaline,  actinolite, 

Chesterfield  Co. — Near  this  and  Richmond  Co.,  bituminous  coal,  native  coke. 

Culpepper  Co  ,  on  Kapidan  river. — Gold,  pyrite. 

Franklin  Co. — Grayish  steatite. 

Fauquier  Co.,  Barnet's  mills. — Asbestus ;  gold  mines,  barite,  calcite. 

Fluvanna  Co. — Gold  at  Stockton's  mine;  also  tetradymite  at  "Tellurium  mine." 

Phenix  Copper  mines. —  Chalcopyrite,  etc. 

Georgetown,  D.  C. — Rutile. 

Goochland  Co. — Gold  mines  (Moss  and  Busby's). 

Harper's  Ferry,  on  both  sides  of  the  Potomac. — Thuringite  (owenite)  with  quartz. 

Jefferson  Co.,  at  Shepherdstown.  — Fluor. 

Kenawha  Co. — At  Kenawha,  ^e^roZewn,  brine  springs,  cannel  coal. 

Loudon  Co. — Tabular  quartz,  prase,  pyrite,  talc,  chlorite,  soapstone,  asbestus,  chromite,  actinolite^ 
quartz  crystals ;  micaceous  iron,  bornite,  malachite,  epidote,  near  Leesburg  (Potomac  mine). 

Louisa  Co. — Walton  gold  mine,  gold,  pyrite,  chalcopyrite,  argentiferous  galenite,  siderite,  blende, 
anglesite  ;  boulangerite,  blende  (at  Tinder's  mine). 

Nelson  Co. — Galenite,  chalcopyrite,  malachite. 

Orange  Co. — Western  part,  Blue  Ridge,  specular  iron ;  gold  at  the  Orange  Grove  and  Vaucluae 
gold  mines,  worked  by  the  "  Freehold"  and  "  Liberty  "  Mining  Companies. 

Rockbridge  Co.,  three  miles  southwest  of  Lexington. — Barite. 

Shenandoah  Co.,  n^r  Woodstock. — Fluorite. 

Mt.  Alto,  Blue  Ridge. — Argillaceous  iron  ore. 

Spotsylvania  Co.,  two  miles  northeast  of  Chancellorville. —  Cyanite;  gold  mines  at  the  junction 
of  the  Rappahannock  and  Rapidan ;  on  the  Rappahannock  (Marshall  mine) ;  Whitehall  mine, 
affording  also  tetradymite. 

Stafford  Co.,  eight  or  ten  miles  from  Falmouth. — Micaceous  iron,  gold,  tetradymite,  silver, 
galenite,  vivianite. 

Washington  Co.,  eighteen  miles  from  Abingdon. — Rock  salt  with  gypsum. 

Wythe  Co.  (Austin's  mines). —  Cerussite,  minium,  plumbic  ochre,  blende,  calamine^  galenite. 

On  the  Potomac,  twenty-five  miles  north. of  Washington  city. — Native  sulphur  in  gray  compaol 
Uinestone. 

NORTH   CAROLINA- 
AflHB  Co. — Malachite,  chalcopyrite. 
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BuNCOJiBE  Co.— Corundum  (from  a  boulder),  margarite^  coruudophilite,  garnet,  chromite,  barite,  . 
fiuorite,  ruiile,  iron  ores,  oxyd  of  manganese,  zircon. 

Burke  Co.— Gold,  raonazite,  zircon,  beryl,  corundum,  garnet,  sphene,  graphite,  iron  ores. 

Cabarrus  Co.— Fhenix  Mine,  gold,  barite,  chalcopyrite,  auriferous  pyrite,  quartz  pseudomorpb  : 
after  barite,  tetradymite;  Pioneer  mines,  gold,  liraonite,  pyrolusite,  barnhardtite,  wolfram,  scheelite, 
tungstate  of  copper,  tungstite,  diamond,  chrysocolla,  chalcocite,  molybdenite,  chalcopijrite,  pyrite ; 
White  mine,  needle  ore,  chalcopyrite,  barite;  Long  and  Muse's  mine,  argentiferous  galenite,  pyrite, 
chalcopyrite,  liraonite;  Boger  m'ine,  tetradymite;  Fink  mine,  valuable  copper  ores;  Mt.  Makins, 
tetrahedrite,  magnetite,  talc,  blende,  pyrites,  proustite,  galenite ;  Bangle  mine,  scheelite. 

Caldwell  Co. — Chromite. 

Chatham  Co. — Mineral  coal,  pyrite. 

Cherokee  Co. — Iron  ores,  gold,  galenite,  corundum,  rutile. 

Davidson  Co. — King's,  now  Washington  mine,  native  silver,  cerussite,  anglesite,  scheelite,  pyro- 
morphite,  galenite,  blende,  malachite,  black  copper,  wavellite,  garnet,  stilbite;  five  miles  from 
Washington  mine,  on  Faust's  farm,  gold,  tetradymite,  oxyd  of  bismuth  and  tellurium,  chalcopyritSi 
limonite,  spathic  iron,  epidote  ;  near  Squire  Ward's,  gold  in  crystals,  electrum. 

Franklin  Co. — At  Fartis  mine,  diamonds. 

Gaston  Co. — Iron  ores,  corundum,  margarite;  near  Crowder's  Mountain  (in  what  was  formerly 
Lincoln  Co.),  lazulite,  cyanite,  garnet,  graphite;  also  twenty  miles  northeast,  near  south  end  of 
Clubb's  Mtn.,  lazulite,  cyanite,  talc,  rutile,  topaz,  pyrophyllite. 

Guilford  Co. — McCulloch  copper  and  gold  mine,  twelve  miles  from  Greensboro',  gold,  pyi  ite, 
chalcopyrite  (worked  for  copper),  quartz,  spathic  iron.  The  North  Carolina  Copper  Co.  are  working  the 
copper  ore  at  the  old  Fentress  mine :  at  Deep  River,  compact  pyrophyllite  (worked  for  slate-pencils). 

Henderson  Co. — Zircon,  sphene  (xanthitane). 

Jackson  Co. — Alunogen  ?  at  Smoky  Mt. ;  at  Webster,  serpentine,  chromile,  genthite,  chrysolite, 
talc. 

Lincoln  Co. — Diamond;  at  Randleman's,  amethyst!  rose  quartz. 

Macon  Co. — Chromite. 

McDowell  Co. — Brookite,  monazite,  corundum  in  small  crystals  red  and  white,  zircons,  garnet, 
beryl,  sphene,  xenotime,  rutile,  elastic  sandstone,  iron  ores,  pyromelane. 

Mecklenburg  Co. — Near  Charlotte  (Rhea  and  Cathay  mines)  and  elsewhere,  chalcopyrite,  gold; 
chalcotrichite  at  McGinn's  mine;  barnhardtite  near  Charlotte;  pyrophyllite  in  Cotton  Stone  Moun- 
tain, diamond ;  Flowe  mine,  scheelite,  wolframite ;  Todd's  Branch,  monazite. 

Montgomery  Co. — Steele's  mine,  ripidolite,  albite. 

Moore  Co. — Carbonton,  compact  pyrophyllite. 

Rowan  Co. — Gold  Hill  mines,  thirty-eight  miles  northeast  of  Charlotte,  and  fourteen  from  Salis- 
bury, gold,  auriferous  pyrite ;  ten  miles  from  Salisbury,  feldspar  in  crystals,  hismuthine. 

Rutherford  Co. —  Gold,  graphite,  bismuthic  gold,  diamond,  euclase,  pseudomorphov^  quartz,  chal- 
cedony, corundum  in  small  crystals,  epidote,  pyrope,  brookite,  zircon,  monazite,  rutherfordite, 
samarskite,  quartz  crystals,  itacolumite ;  on  the  road  to  Cooper's  G-ap,  cyanito. 

Stokes  and  Surrey  Cos. — Iron  ores,  graphite. 

Union  Co. — Lemmond  gold  mine,  eighteen  miles  from  Concord  (at  Stewart's  and  Moore's  mine), 
gold,  quartz,  blende,  argentiferous  galenite  (containing  29-4  oz.  of  gold  and  86'6  oz.  of  silver  to  the 
ton,  Genth),  pyrite,  some  chalcopyrite. 

Yancey  Co. — Iron  ores,  amianthus,  chromite. 
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SOUTH  CAROLINA. 

Abbeville  Dist. — Oakland  Grove,  gold  (Dorn  mine),  galenite,  pyromorpjiite,  amethyst,  garnet. 

Anderson  Dist. — At  Pendleton,  actinolite,  galenite,  kaolin,  tourmaline. 

Charleston. — Selenite. 

Cheowee  Valley. — Galenite,  tourmaline,  gold. 

Chesterfield  Dist.— Gold  (Brewer's  mints),  talc,  chlorite,  pyrophyllite,  pyrite,  native  bismuth,i 
carbonate  of  bismuth,  red  and  yellow  ochre,  whetstone,  enargite. 

Darlington. — Kaolin. 

Edgefield  Dist. — Psilomelane. 

Greenville  Dist. — Galenite,  phosphate  of  lead,  kaolin,  chalcedony  in  buhrstone,  beryl,  plum- 
bago, epidote,  tourmaline. 

Kershaw  Dist. — Rutile. 

Lancaster  Dist. — Gold  (Hale's  mine),  talc,  chlorite,  cyanite,  elastic  sandstone,  pyrite;  gold  also 
at  Blackman's  mine,  Massey's  mine,  Ezell's  mine. 

Newberry  Dist.— Leadhillite  (?). 

Pickens  Dist. — Gold,  manganese  ores,  kaolin. 

Richland  Dist  -Chiastolite,  novaculite. 
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Spartanburg  Dist. — Magnetite,  chalcedony,  hematite ;  at  the  Clowpens,  limonite,  graphiU^  lime- 
Btone,  copperas;  Morgan  mine,  leadhillite,  pyromorphite,  cerussite. 
Sumter  Dist. — Agate. 

Union  Dist. — Fairforest  gold  mines,  pyrite,  chalcopyrite. 
York  Dist. — Limestones,  whetstones,  witherite,  barile. 

GEORGIA, 

Burke  and  Scriven  Cos. — Hyalite. 

Cherokee  Co.— At  Canton  Mine,  chalcopyrite,  galenite,  clausthalite,  plumbogummite,  hitch* 
cockitc,  mispickel,  lanthanite,  harrisite,  cantonite,  pyromorphite,  automolite,  zinc,  staurolito,  cyanito; 
at  Ball-Ground,  spodumene. 

Clark  Co.,  near  Clarksville. — Gold,  xenotime,  zircon,  rutile,  cyanite,  specular  iron,  garnet, 
quartz. 

Dade  Co. — Halloysite,  near  Rising  Fawn. 

Fannin  Co. — Stauroliie,  chalcopyrite. 

Habersham  Co. —  Gold,  iron  and  copper  pyrites,  galenite,  hornblende,  garnet,  quartz,  kaolinite, 
soapstone,  chlorite,  rutile,  iron  ores,  tourmaline,  staurolite,  zircon. 

Hall  Co. —  Gold,  quartz,  kaolin,  diamond. 

Hancock  Co. — Agate,  chalcedony. 

Heard  Co. — Molyhdite,  quartz. 

Lincoln  Co. — Lazulite ! !  rutile !  I  hematite,  cyanite,  menaccanite,  pyrophyllite,  gold,  itacolu- 
mite  rock. 

Lumpkin  Co. — At  Field's  gold  mine  near  Dahlonega,  gold^  tetradymitt,  pyrrbotite,  chlorite,  me» 
naccanitey  allanite,  apatite. 

Rabun  Oo. — Gold,  chalcopyrite. 

"Washington  Co.,  near  Saundersville. —  Wavellite,  fire  opal. 

ALABAMA. 

Bibb  Co.,  Centreville. — Iron  ores,  marble,  barite,  coal,  cobalt. 

Tuscaloosa  Co. —  Coal,  galenite,  pyrite,  vivianite,  limonite,  calcite,  dolomite,  cyanite,  steatitei, 
Quartz  crystals,  manganese  ores. 

Benton  Co. — Antimonial  lead  ore  (boulangerite  ?). 

FLORIDA. 

Near  Tampa  Bat. — Limestone,  sulphur  springs,  chalcedony,  carnelian,  agate,  silicified  ahelli 
ind  corals. 

KENTUCKY. 

Anderson  Co. — Galenite,  barite. 

Clinton  Co. — Geodes  of  quartz. 

Crittenden  Co. — Galenite,  fluorite,  calcite. 

Cumberland  Co. — At  Mammoth  Cave,  gypsum  rosettes  I  calcite,  stalactites,  nitre,  epeomite. 

Fayette  Co. — Six  miles  N.E.  of  Lexington,  galenite,  barite,  witherite,  blende. 

Livingstone  Co.,  near  the  line  of  Union  Co. — Galenite,  chalcopyrite. 

Mercer  Co. — At  McAfee,  fluorite,  pyrite,  calcite,  barite,  celestite. 

Owen  Co. — Galenite,  barite. 

TENNESSEE. 

Brown's  Creek. — Galenite,  blende,  barite,  celestite. 
Carter's  Co.,  foot  of  Roan  Mt. — Sahlite,  magnetite. 

Clalborne  Co. —  Calamine,  galenite,  smithsonite,  chlorite,  steatite,  magnetite. 
Cocke  Co.,  near  Brush  Creek. — Cacoxene?  kraurite,  iron  sinter,  stilpnosiderite,  brown  hematitet 
Davidson  Co. — Seleuite,  with  granular  and  snowy  gypsum,  or  alabaster,  cryatallized  and  com- 
let  anhydrite,  fluorite  in  crystals?  calcite  in  crystals.  Near  Nashville,  blue  celestite  (crystallizod, 
[brous,  and  radiated),  with  barite  in  limestone.  Haysboro',  galenite,  blende,  with  barile  as  the 
igue  of  the  ore. 
Dickson  Co. — Manganite. 
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Jefferson  Co. — Calamine,  galenite,  fetid  barite. 

Knox  Co. — Magnesian  liraedtone,  native  iron,  variegated  marbles/ 

Maury  Co. — Wavellite  in  limestone. 

Morgan  Co. — Epsom  salt,  nitrate  of  lime. 

Polk  Co.,  Duektown  mines,  southeast  corner  of  State. — Black  copper!  chalcopyrito,  pjnte, 
native  copper,  bornite,  rutile,  zoisite,  galenite,  harrisite,  alisonite,  blende,  pyroxene,  tremolite,  sul 
phates  of  copper  and  iron  in  stalactites,  allophane,  rahtite,  chalcocite  (ducktownite),  chalcotrichite 
azurite,  malachite,  pyrrJwtite,  limonite. 

EoAN  Co.,  eastern  declivity  of  Cumberland  Mts. — "Wavellite  in  limestone. 

Sevier  Co.,  in  caverns. — Epsom  salt,  soda  alum,  saltpetre,  nitrate  of  lime,  breccia  marble. 

Smith  Co. — Fluorite. 

Smoky  Mt.,  on  declivity. — Hornblende,  garnet,  staurolite. 

White  Co. — Nitre. 

OHIO. 

Bainbridge  (Copperas  Mt.,  a  few  miles  east  of  B.). — Calcite,  barite,  pyrite,  copperas,  alum. 

Canfield. — Gypsum  ! 

Duck  Creek,  Monroe  Co. — Petroleum. 

Lake  Erie. — Strontian  Island,  celestite!  Put-in  Bay  Island,  celesUte!  sulphur  I  calcite. 

Liverpool. — Petroleum. 

Marietta. — Argillaceous  iron  ore;  iron  ore  abundant  also  in  Scioto  and  Lawrence  Cos. 

Ottawa  Co. — Gypsum. 

Poland. —  Gypsum  I 

MICHIGAN. 

Brest  (Monroe  Co.). —  Calcite,  amethystine  quartz,  apatite,  celestite. 

Grand  Rapids. — Selenite,  fib.  and  granular  gypsum,  calcite,  dolomite,  anhydrite. 

Lake  Superior  Mining  Region. — The  four  principal  regions  are  Keweenaw  Point,  Isle  Royale, 
the  Ontonagon,  and  Portage  Lake.  The  mines  of  Keweenaw  Point  are  along  two  ranges  of  eleva- 
tion, one  known  as  the  Greenstone  Range,  and  the  other  as  the  Southern  or  Bohemian  Rango 
(Whitney).  The  copper  occurs  in  the  trap  or  amygdaloid,  and  in  the  associated  conglomerate. 
Native  copper!  native  silver!  chalcopyrite,  horn  silver,  gray  copper,  manganese  ores,  epidote, 
prehnite,  laumontite,  datolite,  heulandite,  orthoclase,  analcite,  chabazite,  compact  datolite,  chryso- 
colla,  mesotype  (Copper  Palls  mine),  leonhardite  (ib.),  analcite  (ib.),  apophyllite  (at  Cliff  mine),  wol- 
lastonite  (ib.),  calc  spar!  quartz  {in  crystals  at  Minnesota  mine),  compact  datolite,  orthoclase  (Superior 
mine),  saponite,  black  oxyd  of  copper  (near  Copper  Harbor,  but  exhausted),  chrysocolla;  on  Cho- 
colate River,  galenite  and  sulphid  of  copper;  chalcopyrite  and  native  copper  at  Presq'  Isle;  at 
Albion  mine,  domeykite;  at  Prince  Vein,  barite,  calcite,  amethyst;  at  Michipicoten  Ids.,  copper 
nickel,  stilbite,  analcite ;  at  Albany  and  Boston  mine,  Portage  Lake,  prehnite,  analcite,  orthoclase, 
cuprite;  at  Slieldon  location,  domeijkite,  loliitneyite,  algodonite;  Isle  Royale  mine,  Portage  Lake, 
compact  datolite ;  Quincy  mine,  calcite,  compact  datolite. 

Marquette. — Manganite,  galenite ;  twelve  miles  west  at  Jackson  Mt.,  and  other  mines,  hematite^ 
limonite,  gdthite !  magnetite,  jasper. 

Monroe. — Aragonite,  apatite. 

Point  aux  Peaux  (Monroe  Co.). — Amethystine  qua/rtz^  apatite,  celestite,  calcite. 

Saginaw  Bay. — At  Alabaster,  gypsum. 

Stony  Point  (Monroe  Co.). — Apatite,  amethystine  quartz,  celestite,  calcite. 

ILLINOIS. 

Gallatin  Co.,  on  a  branch  of  Grand  Pierre  Creek,  sixteen  to  thirty  miles  from  Shawneetown^ 
down  the  Ohio,  and  from  half  to  eight  miles  from  this  river. —  Violet  fluorite  !  in  carboniferous  lime 
stone,  barite,  galenite,  blende,  brown  iron  ore. 

Hancock  Co. — At  Warsaw,  quartz  geodes !  containing  calcite !  chalcedony,  dolomite,  blende  t 
brown  spar,  pyrite,  aragonite,  gypsum,  bitumen. 

Hardin  Co. — Near  Rosiclare,  calcite,  galenite,  blende ;  five  miles  back  from  Elizabethtown,  bog, 
iron ;  one  mile  north  of  the  river,  between  Elizabethtown  and  Rosiclare,  nitre. 

Jo  Davies  Co. — At  Galena,  galenite,  calcite,  pyrite,  blende ;  at  Marsden's  diggings,  galenite  I 
blende,  cerv^site,  pyrite  !  in  stalactitic  forms. 

Joliet. — Marble. 

Quincy. —  Calcite!  pyrite. 

Scales  Uovud.— Barite,  pyrite. 
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INDIANA. 

Limestone  Caverns;  Cory  don  Caves,  etc. — Epsom  salt. 

In  most  of  the  southwest  counties,  pyrite,  sulphate  of  iron^  and  feather  alum ;  on  Sugar  Creek, 
pyrite  and  sulphate  of  iron;  in  sandstone  of  Lloyd  Co.,  near  the  Ohio,  gypsum;  at  the  top  of  tlie 
blue  limestone  formation,  hrown  spar,  calcite. 

MINNESOTA. 

North  Shore  of  L.  Superior  (range  of  hills  running  nearly  northeast  and  southwest,  extending 
from  Fond  du  Lac  Superieure  to  the  Karaauistiqueia  River  in  Upper  Canada). — Scolecite,  apojyhyUtte^ 
prehnite,  stilbit-e^  laumojitite,  heulandite,  harmotome,  thomsonite,}fMm^e,  barite,  tourmaline,  epidote, 
hornblende,  calcite,  quartz  crystals,  pyrite,  magnetite,  steatite,  blende,  black  oxyd  of  copper,  mala- 
chite, native  copper,  chalcopyrite,  amethystine  quartz,  ferruginous  quartz,  chalcedony,  carnelian, 
agate,  drusy  quartz,  hyalite?  librous  quartz,  jasper,  prase  (in  the  debris  of  the  lake  shore),  dogtooth 
spar,  augite,  native  silver,  spodumene?  arsenate  of  col)alt?  chlorite;  between  Pigeon  Point  ana 
Fond  du  Lac,  near  Baptism  River,  saponite  (thalite)  in  amygdaloid. 

Kettle  River  Trap  Range. — Epidote,  nail-head  calcite,  amethystine  quartz,  calcite,  undeter- 
mined zeolites,  saponite. 

Stillwater. — Blende. 

Falls  of  the  St.  Croix. — Green  carbonate  of  copper,  native  copper,  epidote,  nail-head  spar. 

Rainy  Lake. — Actinolite,  tremolite,  fibrous  hornblende,  garnet,  pyrite,  magnetite,  steatite. 

WISCONSIN. 

Big  Bull  Falls  (near). — Bog  iron. 

Blue  Mounds. — Cerussite. 

Lac  du  Flambeau  R. — Garnet,  cyanite. 

Left  Hand  R.  (near  small  tributary). — Malachite,  chalcocite,  native  copper,  red  copper  ore 
)arthy  malachite,  epidote,  chlorite  ?  quartz  crystals. 

Linden. —  Go.knite,  smithsonite^  hydrozincite. 

Mineral  Point  and  vicinity. — Copper  and  lead  ores,  chrysocolla,  azurite  !  chalcopyrite,  malachite 
)alenite^  cerussite,  anglesite,  blende,  pyrite,  barite,  calcite,  marcasite,  sniitlcsonite  1  (so-called  dry-bone) 

Montreal  River  Portage. — Galenite  in  gneissoid  granite. 

Sank  Co. — Specular  iron  !  malachite,  chalcopyrite. 

Shullscurg. —  Galenite!  blende,  pyrite;  at  Emett's  diggings,  galenite  and  pyrite. 

IOWA. 

Du  Buque  Lead  Mines,  and  elsewhere. — Galenite!  calcite,  blende,  black  oxyd  of  manganese;  at 
Swing's  and  Sherard's  diggings,  smitlisonite,  calamine;  at  Des  Moines,  quartz  crystals,  selenite; 
idakoqueta  R.,  brown  iron  ore;  near  Durango,  galenite. 

Cedar  River,  a  branch  of  the  Des  Moines. — Selenite  in  crystals,  in  the  bituminous  shale  of  the 
>oal   measures;  also   elsewhere  on   the  Des   Moines,  gypsum  abundant;  argillaceous  iron  ore, 
ipathic  iron ;  copperas  in  crystals  on  the  Des  Moiues,  above  the  mouth  of  Saap  and  elsewhere, 
lyyrite,  blende. 
1  Fort  Dodge. — Celestite. 
\  Makoqueta. — Hematite. 
J  New  Galena. — Octahedral  galenite,  anglesite. 

MISSOURI. 

Birmingham. — Limonite. 

Jefferson  Co.,  at  Valle's  diggings. — Galenite,  cerussite,  anglesite,  calamine,  chalcopyrite,  mal»- 
bite,  azurite,  witherite. 

Mine  a  Burton. —  Galenite,  cerussite,  anglesite,  barite,  calcite. 

Deep  Diggings. — Carbonate  of  copper,  cerussite  in  crystals,  and  manganese  ore. 

Madison  Co. — Wolframite. 

Mine  la  Motte. —  Galenite!  malachite,  earthy  cobalt  and  nickel,  bog  manganese,  sulphuret  of  iron 
nd  nickel,  cerussite,  caledonite,  plumbogummite,  wolframite,  siegenite,  smaltitc. 

St.  Francis  River. — Wolframite. 

Perry's  Diggings,  and  elsewhere. — Galenite,  etc. 

Forty  miles  west  of  the  Mississippi  and  ninety  south  of  St.  Louis,  the  iron  mountains,  specolaf 
on,  limonite;  10  m.  east  of  Ironton,  wolframite,  tungstito. 
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AEKANSAS. 

Batesville. — In  bed  of  White  R.,  some  miles  above  Batesville,  gold. 

Green  Co, — Near  Gainesville,  lignite. 

Hot  Springs  Co. — At  Hot  Springs,  thuringite;  Magnet  Cove,  brookite!  schorlomite,  elaoUte^ 
magnetite,  quartz,  green  coccolite,  garnet,  apatite,  perowsJcite,  rutile,  ripidolite,  thomsonite(ozarkite) 

Independence  Co. — Lafferay  Creek,  psilomelane. 

Lawrence  Co. — Hoppe,  Bath,  and  Koch  mines,  smitJisonite,  dolomite,  galenite ;  nitre. 

Marion  Co. — Wood's  mine,  smithsonite,  hydrozincite  (marionite),  galenite;  Poke  bayou, 
fyrauniie  f 

Ouachita  Springs. — Quartz!  whetstones. 

Pulaski  Co. — Kellogg  mine,  10  ra.  north  of  Little  Rock,  tetrahedrite,  tennantite,  nacrite,  galenite, 
blende,  quartz. 


CALIFORNIA. 

The  principal  gold  mines  of  California  are  in  Tulare,  Fresno,  Mariposa,  Tuolumne,  Calaveras,  El 
Dorado,  Placer,  Nevada,  Yuba,  Sierra,  Butte,  Plumas,  Shasta,  Siskiyou,  and  Del  Norte  counties, 
although  gold  is  found  in  almost  every  county  of  the  State.  The  gold  occurs  in  quartz,  associated 
with  sulphids  of  iron,  copper,  zinc,  and  lead;  in  Calaveras  and  Tuolomne  counties,  at  the  Mellones, 
Stanislaus,  Golden  Rule,  and  Rawhide  mines,  associated  with  tellurids  of  gold  and  silver;  it  i{ 
also  largely  obtained  from  placer  diggings,  and  further  it  is  found  in  beach  washings  in  Del  Nortf 
and  Klamath  counties. 

The  copper  mines  are  principally  at  or  near  Copperopolis,  in  Calaveras  county ;  near  Genesee 
Valley,  in  Plumas  county;  near  Low  Divide,  in  Del  Korte  county;  on  the  north  fork  of  Smith's 
River ;  at  Soledad,  iu  Los  Angeles  county. 

The  mercury  mines  are  at  or  near  New  Almaden  and  North  Almadeu,  in  Santa  Clara  county ;  at 
New  Idria  and  San  Carlos,  Monterey  county ;  in  San  Luis  Obispo  county ;  at  Pioneer  mine  and 
other  localities  in  Lake  county;  in  Santa  Barbara  county. 

Alpine  Co. — Morning  Star  mine,  enargite,  stephanite,  polybasite,  barite,  quartz,  pyrite. 

Amador  Co. — At  Volcano,  chalcedony,  hyalite. 

Alameda  Co. — Diabolo  Range,  magnesite. 

Butte  Co. — Clierokee  Flat,  diamond. 

Calaveras  Co.  — Copperopolis,  cAafcopynYe,  malachite,  azurite,  serpentine^  picrolite,  native  copper, 
near  Murphy's,  jasper,  opal ;  albite,  with  gold  and  pyrite  ;  Mellones  mine,  calaverite^  petzite. 

Contra-Casta  Co. — San  Antonio,  chalcedony. 

Del  Norte  Co. — Crescent  City,  agate,  carnelian;  Low  Divide,  chalcopyrite,  bornite,  malachit&j 
on  the  coast,  iridosmine,  platinum. 

El  Dorado  Co. — Pilot  Hill,  chalcopyrite;  near  Georgetown,  hessite,  from  placer  diggings; 
Roger's  Claim,  Hope  Valley,  grossular  garnet,  in  copper  ore ;  Coloma,  chrorriite ;  Spanish  Dry  I)ig> 
gings,  gold. 

Fresno  Co. — Chowchillas,  andalusite. 

Ingo  Co. — Ingo  district,  galenite,  cerussite,  dolomite,  harite,  atacamite,  calcite,  grossular  garnet! 

Lake  Co. — Borax  Lake,  borax !  boric  acid,  glauberiie ;  Pioneer  mine,  cinnabar,  native  mercur; 
Belenid  of  mercury;  near  the  Geysers,  sulphur,  hyalite. 

Los  Angeles  Co. — Near  Santa  Anna  River,  anhydrite;  William's  Pass,  chalcedony;  Soledac. 
mines,  chalcopyrite,  garnet,  gypsum ;  Mountain  Meadows,  garnet,  in  copper  ore. 

Mariposa  Co. — Chalcopyrite;  Centreville,  cinnabar;  Pine  Tree  mine,  tetrahedrite;  Burns  Creet 
limouite ;  Geyer  Gulch,  pyrophyllite ;  La  Victoria  mine,  azurite  !  near  Coulterville,  cinnabar,  gok 

Mono  Co. — Partzite. 

Monterey  Co. — Alisal  Mine,  arsenic;  near  Paneches,  chalcedonv;  New  Idria  mine,  cinnabar 
near  New  Idria,  chromite,  zaratite,  chrome  garnet;  near  Pachecos  Pass,  stibnite. 

Nevada  Co.— Grass  Valley,  gold!  in  quartz  veins,  with  pyrite,  chalcopyrite,  blende,  mispickei 
galenite,  quartz,  biotite ;  near  Truckee  Pass,  gypsum ;  Excelsior  Mine,  molybdenite,  with  molybditj 
and  gold ;  Sweet  Laud,  pyrolusite. 

Placer  Co.— Miners'  Ravine,  epidote  !  with  quartz,  gold. 

Plumas  Co.— Genesee  Valley,  chalcopyrite;  Hope  mines,  bornite,  sulphur. 

Santa  Barbara  Co.— San  Amedio  Canon,  stibnite,  asphaltum,  bitumen,  maltha,  petroleum,  cio 
nabar,  iodid  of  mercury  ;  Santa  Clara  River,  sulphur.  ' 

San  Diego  Co.— Carisso  Creek,  gypsum ;  San  Isabel,  tourmaline,  orthoclase,  garnet. 

San  Francisco  Co.— Red  Island,  pyrolusite  and  manganese  ores. 

Santa  Clara  Co. — New  Almaden,  cinnabar,  calcite,  aragonite,  serpentine,  chrysolite,  quartei 
North  Almaden,  chromite;  Mt.  Diabolo  Range,  magnesite. 
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San  Luis  Obispo  Co. — Asphaltum,  cinnabar. 

San  Bern'ardixo  Co. — Colorado  River,  agate,  trona;  Temescal,  cassiterite;  Ruse  District,  ga]e< 
nite,  cerussite ;  Francis  mine,  cerarg}'rite. 

Shasta  Co. — Near  Shasta  City,  hematite,  in  large  masses. 

Siskiyou  Co. — Surprise  Valley,  selenite,  m  large  slabs. 

Sonoma  Co. — Actinolite,  garnets. 

Tulare  Co. — Near  Visalia,  raagnesite,  asphaltum. 

Tuolumne  Co. — Tourmaline,  tremolite;  Sonora,  graphite;  York  Tent,  chromite;  Golden  Rule 
mine,  petzite,  calaverite,  altaite,  hessite,  magnesite,  tetrahedrite,  gold;  Whiskey  Uill,  gold  I 

Trinity  Co. — Cassiterite,  a  single  specimen  found. 

LOWER  CALIFORNLi. 
La  Paz. — Cuproscheelite.    Loretto. — Natrolite,  siderite,  selenite. 

NEVADA. 

Carson  Valley.— Chrysolite. 

Churchill  Co. — Near  Ragtown,  gay-lussite,  trona,  common  salt. 

COiiSTOCK  Lode. — Gold,  native  silver,  argentite^  stephanite,  polyhasite,  pyrargyrlte,  proustite,  t^ 
trahedrite,  cerargyrite,  pyrite,  chalcopyrite,  galenite,  blende,  pyromorphite,  arsenical  antimony, 
arsenolite,  quartz,  calcite,  gypsum,  cerussite,  cuprite,  wulfenite,  amethyst,  klistelite, 

Esmeralda  Co. — Alum,  12  m.  north  of  Silver  Creek;  at  Aurora,  fluorite,  stibnite ;  near  Monc 
Lake,  native  copper  and  cuprite,  obsidian  ;  Columbus  district,  borate  of  lime;  Walker  Lake,  gyp- 
8um,  hematite ;  Silver  Peak,  salt,  saltpetre,  sulphur,  silver  ores. 

Humboldt  District. — Sheba  mine,  native  silver,  jamesonite,  stibnite,  tetrahedrite,  proustite^ 
blende,  cerussite,  calcite,  bournonite,  pyrite,  galenite,  malachite,  xanthocone  (?). 

Mammoth  District. —  Orthodase,  turquois,  hubnerite,  scheelite. 

Reese  River  District. — Native  silver,  proustite,  pyrargyrite,  stephanite,  blende,  polybasite, 
rhodochrosite,  embolite,  tetrahedrite!  cerargyrite,  embolite. 

San  Antoxia. — Belmont  mine,  stetefeldtite. 

Six  Mile  Canon — Selenite. 

Ormsby  Co. — W.  of  Carson,  epidote. 

Storey  Co. — Alum,  natrolite,  scolezite. 

ARIZONA. 

On  and  near  the  Colorado,  gold,  silver,  and  copper  mines;  at  Bill  Williams's  Fork,  chrysocoUa, 
malachite,  atacamite,  brochantite ;  Dayton  Lode,  gold,  fluorite,  cerargyrite ;  Skinner  Lode,  octahe* 
dral  fluorite ;  at  various  places  in  the  southern  part  of  the  territory,  silver  and  copper  mines , 
Heiulzelraann  mine,  stromeyerite,  chalcocite,  tetrahedrite,  atacamite. 

OREGON. 

Gold  is  obtained  from  beach  washings  on  the  southern  coast ;  quart?  mines  and  placer  mines  m 
the  Josephine  district ;  also  on  the  Powder,  Burnt,  and  John  Day's  rivers,  and  ofier  places  in 
eastern  Oregon ;  platinum,  iridosmine,  on  the  Rogue  River,  at  Port  Orford,  and  Cape  Blanco. 

IDAHO. 

In  the  Owyhee,  Boise,  and  Flint  districts,  ^oW,  also  extensive  silver  mines ;  Poorman  Lode,  ceroT' 
gyrite!  proicstite,  pyrargyrite !  native  silver,  gold,  pyromorphite,  quartz,  malachite;  polybasite;  ou 
Jordan  Creek,  stream  tin;  Rising  Star  mine,  stepluinite,  argentite,  pyrargyrite. 

COLORADO. 

The  principal  gold  mines  of  Colorado  are  in  Boulder,  Gilpin,  Clear  Creek,  and  Jeflersou  Cos.,  oti 
line  of  country  a  few  miles  W.  of  Denver,  extending  from  Long's  Peak  to  Pike's  Peak.     A  largi 
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portion  of  ine  gold  is  associated  with  veins  of  pyrite  and  chalcopyrite ;  silver  and  lead  mines  are  at 
and  near  Georgetown,  Clear  Creek  Co.,  and  to  the  westward  in  Summit  Co.,  on  Snake  and  Swan 
rivers;  Willis  Gulch,  near  Black  Hawk,  enargite  with  pyrite,  fluorite,  scorodite? 

CANADA, 

CANADA   EAST. 

Abercrombie. — Labradorite. 

Bat  St.  Paul. — Menaccanite !  apatite,  allanite,  rutile  (or  brookite  ?). 

AuBERT. — Gold,  iridosmine,  platinum. 

Bolton. —  Chromite,  magnesite,  serpentine,  picrolite,  steatite,  bitter  spar,  wad. 

BouCHERViLLE. — Augite  in  trap. 

Brome. — Magnetite,  chalcopyrite,  spliene,  menaccanite,  phyUite,  sodalite,  cancrinite,  galenite, 
chloritoid. 

Chambly. — Aualcime,  chabazite  and  calcite  in  trachyte,  menaccanite. 

Chateau  Eicher. — Labradorite,  hypersthene,  andesite. 

Daillebout. — Blue  spinel  with  cliutonite. 

Grenville. — Tabular  spar,  sphene,  idocrase,  calcite,  pyroxene,  steatite  (rensselaerite),  garnet 
(cinnamon-stone),  zircon,  graphite,  scapolite. 

Ham. — Chromite  in  serpentine,  diallage,  antimony  I  senarmoniite  I  kermesiie,  valerdinite,  stibni**. 

Inverness. —  Variegated  copper. 

Lake  St.  Francis. — Andalusite  in  mica  slate. 

Landsdowne. — Barite. 

Leeds. — Dolomite,  chalcopyrite,  gold,  chloritoid. 

MiLLE  Isles. — Labradorite !  menaccanite,  hypersthene,  andesite,  zircon. 

Montreal. —  Calcite,  augite,  sphene  in  trap,  chrysolite,  natrolite. 

LlORiN. — Sphene,  apatite,  labradorite. 

Orford. — White  garnet,  chrome  garnet,  millerite,  serpentine. 

Ottawa.  — Pyroxene. 

Polton. —  Chromite,  steatite,  serpentine,  amianthus. 

RouGEMONT  Mts. — Augite  in  trap. 

Sherbrooke. — At  Suffield  mine,  albiie  !  native  silver,  argentite,  chalcopyrite,  bleiide. 

St.  Armand. — Micaceous  iron  ore  with  quartz,  epidote. 

St.  Francois  Beauce. — Gold,  platinum,  iridosmine,  ilmenite,  magnetite,  uerpentine,  chromite 
soapstone,  barite. 

St.  Jerome. — Sphene,  apatite,  chondrodiie,  phlogopite,  tourmaline,  zircon,  kiiolybdenite,  magneOt 
pyrites. 

St.  Norbert — Amethyst  in  greenstone. 

Stukeley. — Serpentine,  verd-antique  !  schiller  spar. 

Sutton. — Magnetite  in  fine  crystals,  specular  iron,  rutile,  dolomite,  mag'Msiie,  chromiferous  toZc, 
bitter  spar,  steatite. 

Upton. — Chalcopyrite,  malachite,  calcite. 

Vaudreuil. — Limonite,  vivianite. 

Tamaska. — Sphene  in  trap. 

CANADA   WEST. 

Balsam  Lake. — Molybdenite,  scapolite,  quartz,  pyroxene,  pyrite. 

Br ANTFORD.— Sulphuric  acid  spring  (4-2  parts  of  pure  sulphuric  acid  in  1-000). 

Bathurst. — Barite,  black  tourmaline,  perthite  (crthoclase),  peristerite  (albite),  hyfownite,  pyroxene^ 
vnlsonite. 

Brome. — Magnetite. 

Bruce  Mines.—  Calcite,  dolomite,  quartz,  chalcopyrite. 

Burgess. — Pyroxene,  albite,  mica,  sapphire,  sphene,  chalcopyrite,  apatite,  black  spinelf  spodu 
Heno  (in  a  boulder),  serpentine. 

Bytown. —  Calcite,  bytoivnite,  chondrodite,  spinel. 

Cape  Ipperwash,  Lake  Huron.— Oxalite  in  shales. 

Clarendon. — Idocrase. 

Dalhousie. — Hornblende,  dolomite. 

Drummond. — Labradorite. 

Elmsley.— Pyroxene,  sphene,  feldspar,  tourmaline,  apatite. 

FiTZROY. — Arabej-,  brown  tourmaline  in  quartz. 
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GcETiNEAU  RiYER,  Blasdell's  Mills.— Calcito  apatite,  tourmaline,  horablende,  pyroxene. 
Grand  Calumet  Island. — Apatite,  phloijopite!  pyroxene!  spliene,  idocraselJ  serptutiuo,  tremo 
lite,  scopolite,  brown  and  black  tourmaline !  pyrite,  loganito. 
High  Falls  of  the  Madawaska.— Pj/roxe;ie/  liorubleude. 
Hull. — Magnetite,  garnet,  graphite. 

HuxTERSTOWN. — Scapolite,  sphene,  idocrase,  garnet,  brown  Umrmalinel 
Huntingdon. —  Calcite  I 
In'NISKillen. — Petroleum. 
Kingston. —  Celestite. 

Lac  des  Chats.  Island  Portage. — Brown  tourmaline!  pyrite,  calcite,  quartz. 
Lanark. — Raphilite  (hornblende),  serpentine,  asbestus, 
Landsdown. — Barite!  vein  27  in.  wide,  and  fine  crystals. 
Madoc. — Magnetite. 

Marmora. — Magnetite,  chalcolite,  garnet,  epsomite,  specular  iron. 
M Ai M ANSE.  — Pitchblende  (cora ci te). 
McNAB.-:-Specular  iron,  barite. 

Miciiipicoten  Island,  Lake  Superior. — Domeykite,  niccolite,  genthite. 
'NE^y BOROUGH.^  Ghondrodite,  graphite. 
South  Crosby. — Chondrodite  in  limestone,  magnetite. 
St.  Adele. — Chondrodite  in  limestone. 
St.  Ignace  Island. — Calcite,  native  copper. 
Sydenham. — Celestite. 

Terrace  Cove,  Lake  Superior. — Molybdenite. 
Wallace  Mine,  Lake  Huron. — Specular  iron,  nickel  ore,  nickel  vitriol. 


NEW  BRUNSWICK.* 

Albert  Co. — Hopewell,  gypsum ;  Albert  mines,  coal  (albertite) ;  Shepody  Mountain,  alunite  in 
clay,  calcite,  iron  pyrites,  manganite,  psilomelane,  jiyrolusite. 

Carleton  Co. — Woodstock,  chalcopyrite,  hematite,  limonite,  wad. 

Charlotte  Co. — Campobello,  at  Welchpool,  blende,  chalcopyrite,  bornite,  galenite,  pyrite ;  at 
head  of  Harbor  de  Lute,  galenite;  Deer  Island,  on  west  side,  calcite.  magnetite,  quartz  crystals; 
Digdignash  River,  on  west  side  of  entrance,  calcite!  (in  conglomerate),  chalcedony;  at  Rolling  Dam, 
graphite;  Grandmauan,  between  Northern  Head  and  Dark  Harbor,  agate,  amethyst,  apophyilite, 
calcite,  hematite,  heulandite,  jasper,  magnetite,  natrolite,  stilhite ;  at  Wliale  Cove,  calcite!  heuland- 
ite.  lauraontite,  stilbite,  semi-opal!  Wagaguadavic  River,  at  entrance,  azurite,  chalcopyrite  in  veins, 
malachite. 

Gloucester  Co. — Tete-a-Gouche  River,  eight  miles  from  Bathurst,  chalcopyrite  (rained),  ozyd  oj 
manganese  ! !  formerly  mined. 

Kings  Co. — Sussex,  near  Cloat's  mills,  on  road  to  Belleisle,  argentiferous  galenite ;  one  mile  north 
of  Baxter's  Inn,  specular  iron  in  crystals,  limonite;  on  Capt.  McCready's  farm,  scknite! ! 

Restigougue  Co. — Bclledune  Point,  calcite!  serpentine,  verd-antique ;  Dalhousie,  agate,  carnelian. 

Saint  John  Co. — Black  River,  on  coast,  calcite,  chlorite,  chalcopyrite,  hematite !  Brandy  Brook, 
epidote,  hornblende,  quartz  crystals;  Carleton,  near  Falls,  calcite;  Chance  Harbor,  calcite  in  quarlt 
veins,  chlorite  in  argillaceous  and  talcose  slate ;  Little  Dipper  Harbor,  on  west  side,  in  greenstone, 
amethyst,  barite,  quartz  crystals;  Moosepath,  feldspar,  hornblende,  muscovite,  black  tourmaHne ; 
Musquash,  on  east  side  harbor,  copperas,  graphite,  pyrite ;  at  Shannon's,  chrysolite,  serpentine  ; 
east  side  of  Musquash,  quartz  crrjstals!;  Portland,  at  the  Falls,  grapliite;  at  Fort  Howe  Hill, 
calcite,  graphite;  Crow's  Nest,  asbestus,  chrysolite,  magnetite,  sopeutine,  steatite;  Lily  Lake, 
white  augite?  chry.solite,  graphite,  serpentine,  steatite,  talc;  How's  Road,  two  miles  out,  epidot« 
(in  syenite),  steatite  in  limestone,  tremolite;  Drury's  Cove,  graphite,  pyrite,  pyrallolite  ?  indurated 
talc;  Quaco,  at  Lighthouse  Point,  large  bed  oxyd  of  manganese;  Sheldon's  Point,  aotinolite, 
asbestus,  calcite,  epidote,  malachite,  specular  iron ;  Cape  Spencer,  asbestu.s,  calcite,  chlorite,  {q^ecukir 
iron  (in  crystals) ;  Westbeach,  at  east  end,  on  Evans'  farm,  chlorite,  talc,  quartz  crystals ;  half  a 
mile  west,  chlorite,  chalcopyrite,  magnesite  (vein),  magnetite;  Point  Wolf  and  Salmon  River, 
asbestus,  chlorite,  chrysocolla,  chalcopyrite,  bornite,  pyrite. 

Victoria  Co. — Tabiquo  River,  agate,  carnelian,  jasper ;  at  mouth,  .qouth  side,  galenite  ;  at  mouth 
of  Wapskanegan,  gypsum,  salt  spring;  three  miles  above,  stalactites  (abundant) ;  Quisabis  River, 
blue  phosphate  of  iron,  in  clay. 


*  For  a  more  complete  list  of  localities  in  New  Brunswick,  Nova  Scotia,  and  Newfoundland,  8e« 
•Mtalogue  by  0.  C.  Marsh,  Am.  J.  Sci.,  II.  xxxv.  210,  16GJ. 
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Westmoreland  Co.— Bellevue,  pyrite;  Dorcester,  on  Taylor's  farm,  cannel  coal;  clay  iron- 
Btoiie ;  on  Ayres's  farm,  asphaltum,  petroleum  spring ;  Grandlance,  apatite,  selenite  (in  large  crys- 
tals) ;  'Memramcook,  coal  (albertite) ;  Shediac,  four  miles  up  Scadoue  River,  coal. 

York  Co. Near    Fredericton,    stibnite,  jamesonite,  berthierite;    Pokiock   River,  stibnite,  tin 

pyrite  f  in  granite  (rare). 


NOVA  SCOTIA. 

Annapolis  Co. — Chute's  Cove,  apophylUte,  natrolite;  Gates's  Mountain,  analcite,  magnetiti 
mesolite!  natrolite,  stilbite;  Martial's  Cove,  analcite!  chabazite,  heulandite;  Moose  River,  beds  ol 
magnetite;  Nictau  River,  at  the  Falls,  bed  of  hematite;  Paradise  River,  black  tourmaline,  smok\ 
qicartz!  ! ;  Port  George,  faroelite,  lauraontite,  mesolite,  stilbite;  east  of  Port  George,  on  coast,  apo 
phyllite  containing  gyrolite ;  Peter's  Point,  west  side  of  Stonock's  Brook,  apophyllite  !  calcite,  heu- 
landite, laumontite !  (abundant),  native  copper,  stilbite ;  St.  Croix  Cove,  chabazite,  heulandite. 

Colchester  Co. — Five  Islands,  East  River,  harite!  calcite,  dolomite  (ankerite),  hematite,  chalco- 
pyrite;  Indian  Point,  malachite,  magnetite,  red  copper,  tetrahedrite ;  Pinnacle  Islands,  analcite^ 
calcite,  chabazite!  natrolite,  siliceous  sinter;  Londonderry,  on  branch  of  Great  Village  River,  barit& 
ankerite,  hematite,  limonite,  magnetite ;  Cook's  Brook,  ankerite,  hematite ;  Martin's  Brook,  hema- 
tite, limonite ;  at  Folly  River,  below  Falls,  ankerite,  pyrite ;  on  high  land,  east  of  river,  ankerite; 
hematite,  limonite;  on  Archibald'^3  land,  ankerite,  harite,  hematite;  Salmon  River,  south  branch  of 
chalcopyrite,  hematite;  Shubenacadie  River,  anhydrite,  calcite,  harite,  hematite,  oxyd  of  manga 
nese  ;  at  the  Canal,  pyrite  ;  Stewiacke  River,  barite  (in  limestone). 

Cumberland  Co.  —  Cape  Chiegnecto,  barite ;  Cape  D'Or,  analcite,  apophyllite !  !  chabazite, 
faroelite,  laumontite,  mesolite,  malacliite,  natrolite,  native  copper,  obsidian,  red  copper  (rare),  vivian* 
ite  (rare);  Horse-shoe  Cove,  east  side  of  Cape  D'Or,  analcite,  calcite,  stilbite;  Isle  Haute,  south 
side,  analcite,  apophyllite ! !  calcite,  heulandite !  !  natrolite,  mesolite,  stilbite  !  Joggins,  coal,  hema- 
tite, limonite;  malachite  and  tetrahedrite  at  Seaman's  Brook;  Partridge  Island,  analcite,  apophyh 
lite!  (rare),  amethyst!  agate,  apatite  (rare),  calcite!  !  chabazite  (acadiolite),  chalcedony,  cat's-eye 
(rare),  gypsum,  hematite,  heulandite!  magnetite,  stilbite!  ! ;  Swan's  Creek,  west  side,  near  the  Point, 
calcite,  gypsum,  heulandite,  pyrite;  east  side,  at  Wasson's  Bluff  and  vicinity,  analcite!  !  apophyh 
lite!  (rare),  calcite,  chabazite!  !  (acadiolite),  gypsum,  heulandite!  I  natrolite!  siliceous  sinter;  Two 
Islands,  moss  agate,  analcite,  calcite,  chabazite,  heulandite ;  McKay's  Head,  analcite,  calcite, 
heulandite,  siliceous  sinter! 

DiGBY  Co. — Brier  Island,  native  copper,  in  trap ;  Digby  Neck,  Sandy  Cove  and  vicinity,  agate, 
amethyst,  calcite,  chabazite,  hematite!  laumontite  (abundant),  magnetite,  stilbite,  quartz  crystals; 
Gulliver's  Hole,  magnetite,  stilbite!;  Mink  Cove,  ameth3'st,  chabazite!  quartz  crystals;  Nichol'a 
Mountain,  south  side,  amethyst,  magnetite  ! ;  William's  Brook,  near  source,  c/ia&azite  (green),  heu- 
landite, stilbite,  quartz  crystals. 

GuYSBORO'  Co. — Cape  Canseau,  andalu^ite. 

Halifax  Co. — Gay's  river,  galenite  in  limestone ;  southwest  of  Halifax,  garnet,  staurolite,  tour- 
maline ;  Tangier,  gold  !  in  quartz  veins  in  clay  slate,  associated  with  auriferous  pyrites,  galenite, 
hematite,  mispickel,  and  magnetite ;  gold  has  also  been  found  in  the  same  formation,  at  Country 
Harbor,  Fort  Clarence,  Isaac's  Harbor,  Indian  Harbor,  Laidlow's  farm,  Lawrence  town,  Sherbrooke, 
Salmon  River,  Wine  Cove,  and  other  places. 

Hants  Co. — Cheverie,  oxyd  of  manganese  (in  limestone) ;  Petite  River,  gypsum,  oxyd  of  man- 
ganese ;  Windsor,  calcite,  crypto m or phite  (boronatrocalcite),  howlite,  glauber  salt.  The  last 
three  minerals  are  found  in  beds  of  gypsum. 

BliNGS  Co. — Black  Rock,  centraUassite,  cerinite,  cyanolite ;  a  few  miles  east  of  Black  Rock, 
prehnite  ?  stilbite!  ;  Cape  Blomidon,  on  the  coast  between  the  cape  and  Cape  Split,  the  following 
minerals  occur  in  many  places  (some  of  the  best  localities  are  nearly  opposite  Cape  Sharp) :  anal- 
cite! !  agate,  amethyst!  apophyllite!  calcite,  chalcedony,  chabazite,  gmelinite  (ledererite),  hema- 
tite, heulandite!  laumontite,  magnetite,  malachite,  mesolite,  native  copper  (rare),  natrolite!  psilome- 
lane,  stilbite  !  thomsonite,  faroelite,  quartz ;  North  Mountains,  amethyst,  bloodstone  (rare),  ferru- 
gimms  quartz,  mesolite  (in  soil) ;  Long  Point,  five  miles  west  of  Black  Rock,  heulandite,  laumoyitite  ! ! 
stilbite!  !;  Morden,  apophyllite,  mordenite;  Scot's  Bay,  agate,  amethyst,  chalcedony,  mesolite,  natro- 
lite ;  Woodworth's  Cove,  a  few  miles  west  of  Scot's  Bay,  agate  !  clialcedony  !  jasper. 

Lunenburg  Co  — Chester,  Gold  River,  gold  in  quartz,  pyrite,  mispickel ;  Cape  la  Have,  pyrite ; 
The  "Ovens,"  gold,  pyrite,  mispickel!  Petite  River,  gold  in  slate. 

PiCTOU  Co — Pictou,  jet,  oxyd  of  manganese,  limonite  ;  at  Roder's  Hill,  six  miles  west  of  Pictou 
barite  ;  on  Carribou  River,  gray  copper  and  malachite  in  liguite ;  at  Albion  mines,  coal,  hmonite ; 
East  River,  limonite. 

Queens  Co. — Westfield,  gold  in  quartz,  pyrite,  mispickel ;  Five  Rivers,  near  Big  FaU,  gold  io 
quartz,  pyrite,  mispickel,  limonite. 
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RlCHMONT)  Co. — "Wesl  of  Plaister  Cove,  barite  and  calcite  in  sandstono ;  nearer  the  Cove,  ealcite, 
fluorite  (blue),  siderite. 

Shelburne  Co. — Shelburne,  near  mouth  of  harbor,  garnets  (in  gneiss);  near  the  town,  roso 
quartz;  at  Jordan  and  Sable  River,  stauroUte  (abundaut),  schillor  spar. 

Sydney  Co. — Hills  east  of  Lochaber  Lake,  pyrite,  chalcopyrite,  siderito,  hematite ;  Morristown, 
epidote  in  trap,  gypsum. 

Yarmouth  Co. — Cream  Pot,  above  Cranberry  Hill,  gold  in  quartz,  pyrite ;  Cat  Book,  Fouchu 
Point,  asbestus,  calcite. 

NEWFOUNDLAND. 

Antony's  Island. — Pyrite. 

Catalixa  Harbor. — On  the  shore,  pyrite  I 

Chalky  Hill. — Feldspar. 

Copper  Island,  one  of  the  "Wadham  group. —  Chalcopyrite. 

Conception  Bay. — On  the  shore  south  of  Brigus,  bornite  and  gray  copper  in  trap. 

Bay  of  Islands. — Southern  shore,  pyrite  in  slate. 

Lawn. —  Galeiiite,  cerargyriie,  prouatlte,  argentite. 

Placentia  Bay. — At  La  Manche,  two  mUes  eastward  of  Little  Southern  Harbor,  galeniie! ;  on 
the  opposite  side  of  the  isthmus  from  Placentia  Bay,  barito,  in  a  large  vein,  occasionally  acconv 
pauied  by  chalcopyrite. 

Shoal  Bay. — South  of  St.  John's,  chalcopyrite. 

Trinity  Bay. — Western  extremity,  barite. 

Harbor  Great  St.  Lawrence. — West  side,  fluorite,  galenite. 


FOREIGN  LOCALITIEa 

With  reference  to  foreign  localities,  consult  for 

Europe  generally,  Leonhard's  Topogr.  Min. 

Great  Britain,  Greg  &  Lettsom's  Min. ;  Brooke  &  Miller's  Min. 

France,  Dufrenoy's  Min. ;  Descloizeaux's  Min. 

Switzerland,  Kenngott's  Min.  der  Schweiz. 

Germany,  Hausmann's  Min. ;  Quenstedt's  Min. 

Austria,  Zepharovich's  Min.  Lex. 

Sweden,  Hisinger's  Min.  Schwed. 

Finland,  A.  E.  Nordenskiold's  FinL  Min. 

Russia,  Kokscharof 's  Min.  Russl. 
For  the  full  titles  of  the  works  here  referred  to,  see  pp.  xxxij-ilT. 
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Tes  Ripplement  contains  descriptions  of  some  species  imperfectly  known,  and  notices  of  new 
or  described  species  which  came  to  hand  too  late  to  be  inserted  in  the  preceding  part  of  thif 
work.     The  numbers  affixed  to  the  species  indicate  their  places  in  the  system. 

-(ESCHYNITE  (480,  p.  522).  Mean  of  four  closely  agreeing  analyses  by  Marignac  (Bib.  Unir 
Geneve,  Aug.  25,  1867,  p.  286) : 

Cb,  Ti    Sn       Th        Ce     La,  i)i    Y       fe      Ca      ign. 

51-45     0-18     15-75     1849     5'60     112     317     2-75     l-07  =  99'58. 

G.=5-23.  The  amount  of  metallic  acids  varied  between  51'15  and  51*75.  Analyses  of  the 
metallic  acid  gave  the  relation,  Ob  29-3 1,  Ti  22-14,  differing  materially  from  Hermann's  results. 
Marignac,  having  previously  examined  the  acids  of  euxenite  (see  p.  522),  concludes  that  the  rela- 
tion between  the  metallic  acids  is  the  same  as  in  aeschynite,  and  that  these  two  minerals  differ 
mainly  in  the  character  of  the  bases  they  contain ;  and  that  both  may  be  represented  by  th© 
general  formula  5  K  Ti  +  2  ft^  (jb. 

Agntesite.  Carbonate  of  Bismuth  W.  Macgregor,  Sowerby's  English  Min.,  Beud.,  Tr,  ii.  875, 
1832;  Agncsite  B.  db  M.  Min.,  591,  1852.  An  earthy  steatite-like  mineral  from  St.  Agnes  in  Corn- 
wall, having  G-.=4-31,  made  by  Macgregor  to  consist  of  0  51-3,  Bi  'I'iS,  Fe  2-1,  ^1  7-5,  Si  fV7,  Tl 
36  =  10U;  which  result  is  pronounced  by  Beudant  as  probably  "quelque  grande  crrcur,"  and  so 
proved  by  Thomson  (Min.,  ii.  594),  who  states,  after  personal  trials,  that  it  did  "  not  effervesce  with 
acids,  and  contained  only  a  trace  of  bismuth  " ;  and  also  by  Greg  and  Lettsora,  who  examined  a 
specimen  in  the  late  Mr.  Allan's  collection,  from  ^Ir.  Macgregor,  with  the  same  result  as  to  effer- 
vescence, and  say  that  it  may  be  an  impure  bismuth  ochre.  Allan  appears  to  have  thought  it 
unworthy  of  a  place  in  his  edition  of  Phillips'  Mineralogy  (1837),  and  does  not  even  allude  to  it 
under  bismuth  ochre. 

Altaite  (48,  p.  44).  This  rare  species  has  been  identified  at  the  Stanislaus  mine,  Cal.,  and 
P.  A.  Genth  has  also  observed  it  in  minute  quantities  associated  with  petzito  at  the  Golden  Rulo 
mine,  CaL  (Am.  J.  Sci.,  II.  xlv.  311).  The  mineral  from  the  former  locality  is  tin- white,  with  a  yel- 
lowish tinge,  tarnishing  to  bronze-yellow;  streak  gray;  with  H.  =  3,  and  has  a  distinctly  cubio 
cleavage.     Composition,  after  deducting  in  I,  103  p.  c,  and  in  2,  196  of  quartz  : 

1.  Te  37-31      Pb  60''71      Ag  1-17       Au  0-26=99-45. 

2.  [37-00]  47-84  irSO  3-86  =  10000. 

No.  1  is  the  first  comnlete  analysis  of  this  species,  and  confirms  the  assumption  of  Rose  that 
it  is  a  compound  analogous  to  hessite.  Dr.  Genth  calculates  No.  1  to  contain  99-25  p.  c.  of  altaite 
and  2-20  of  hessite  ;  and  No.  2,  77  42  altaite,  and  23-11  p.  c.  hessite.  An  earlier  result  on  another 
specimen  obtained  by  Genth,  after  separating  carbonates  and  excluding  8  p.  c  free  gold,  and  3-45 
quartz,  gave  Te  (37-14),  Ag 44*49,  Pb  18-37  =  100-00.  This  may  represent  70-85  hessite,  and  29  26 
altaite.  The  material  appeared  to  be  pure,  but  Genth  states  that  further  investigation  is  needed 
to  ascertain  whether  there  is  a  tellurid  of  silver,  or  tellurid  of  silver  and  lead,  which  has  a  whit€ 
color  and  cubic  cleavage. 

Ampribole  (247,  p.  232).    Compact  asbestus  from  Bolton,  Mass.,  afforded  T.  Potersen  (Jahresb 
Jot  1866,  924,  1868): 

§158-80     Xl  if.     f'e  3-05     Mg  22-23     Ca  1647     ltrr.  =  100  55.     G.  =  3  007. 
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The  formulas  on  the  new  system  for  aluminous  pyroxene  and  amphibole,  pp.  207,  208,  become^ 
if  the  Greek-lettered  symbol  be  used  also  for  the  sihca,  (ySis,  /JAla)  OlOai  R. 

Andalusite  (322,  p.  371).  The  chiastolite  of  Lancaster,  Mass.,  afforded  T.  Petersen  (Jahresb 
1866,  921): 

Si  41-95     Xl  48-60    Pe  9-80     Ca  0-41=ilOO-26.     G.  =  2-923. 

Anorthite  (310,  p.  337).  Tankiie  is  referred  to  anorthite  on  p.  337,  on  the  authority  of  Descloi 
zeaux,  who  has  found  them  to  have  the  same  forms  of  crystals  and  angles  (Mem.  Soc.  Min.  St 
Pet,  11.  IL  1867).  Desoloizeaux  also  pubHshes  (1.  c.)  the  following  analyses  of  tankiteby  Pisani: 
Si  42-49,  ^1  34-70  I'e  q;74,  Mg  0-30,  Ca  15-82,  Na,  Li  1-60,  K  0-63,  H,  P  4-80=  101-08 ;  whence 
the  oxygen  ratio,  E,  K,  Si,  1  :  3  :  4.  The  mineral  is  from  the  iron  mines  of  Arendal,  Norway, 
where  it  was  originally  obtained  by  Mr.  Tank. 

Anorthite  crystals  from  the  Juvenas  meteorite  have  been  measured  by  v.  Lang  (Pogg.,  cxxxiiL 

us,  ^ 

Arsenopyeitb  (94,  p.  18).  Von  Zepharovich  has  measured  crystals  of  this  species,  with  th« 
following  results  (Ber.  Ak.  Wien,  Ivi.  i.  21,  1867): 

Prom  (Eblarn,  Styria  /A  7=111°  10'  38"  14  A  14,  top,=80°  16'  25" 
Preiberg,  Sax.                        "        111  27 

Breitenbrunn,  Sax.  "        11129  ^-J  A^-t,  top,  =  151  36 

Reichenstein,  Silesia  "        111  30 

Eisenerz,  Styria  "        111  40 

Joachimsthal  "        11110  H  A  H,  top,  =136  30 

Atacamite  (153,  p.  121).     The  following  are  additional  observations  on  this  species: 

Artif. — Pield  has  shown  (Phil.  Mag.,  lY.  xxiv.  123)  that  when  an  alkaline  hypochlorite  is  added 
to  a  boiling  solution  of  the  sulphate,  nitrate,  or  chlorid  of  copper,  the  latter  being  in  excess,  the 
precipitate  produced  has  the  formula  3  CuH+Cu  CIH.  The  same  is  formed  when  potash  is 
added  to  an  excess  of  chlorid  of  copper.  If,  in  the  first  case  given  above,  the  time  of  ebulUtion  is 
too  short,  the  precipitate  has  the  composition  3  Cu  H  +  Cu  CI  H  +  2  aq.  Pield's  analysis  gave  Cu 
49-8"),  Cu  CI  2802,  H  22-13,  agreeing  very  closely,  as  he  observed,  with  that  of  Berthier  (anal.  1) 
from  Cobija,  Bolivia.  The  formula  requires  Cu  4956,  CuCl  28-01,  H  22-43  =  100.  This  is  also 
the  composition  of  botallackite.  Field  states  also  that  atacamite  is  formed  in  Chili  at  a  seashore 
locahty  by  the  action  of  salt  in  the  soil  on  chalcopyrite. 

Debray  finds  that  crystals  may  be  obtained  by  heating  to  200°  C,  Cu^JN  with  a  concentrated 
solution  of  common  salt;  or  to  100°  C,  ammoniacal  sulphate  of  copper  with  the  same. 

Babingtonite  (242,  p.  227).  The  small,  black,  briDiant  crystals  from  Athol  referred  tobabing- 
tonite  by  Shepard  (p.  228),  do  not  afford  very  nearly  the  angles  of  that  species.     They  are  usually 

implanted  on  green  epidote,  and,  although  black,  they  appear, 
under  a  glass,  to  pass  so  gradually  into  the  underlying  mineral 
that  the  first  impression  is  naturally  that  they  are  only  a  black 
variety  of  epidote.  Yet  they  differ  also  from  this  species  in 
angle.  The  author  has  attempted  to  make  new  measurements, 
but  the  crystals  for  the  purpose  were  so  minute  (-4V  of  an  inch  in 
length)  that  they  require  further  study  for  satisfactory  results. 
The  author's  figure  and  "  approximate  measurements  "  from  the 
last  edition  of  this  work  are  consequently  here  added  without 
modification,  or  even  the  change  in  the  lettering  that  is  required 
to  bring  the  figure  into  parallehsm  with  the  figures  of  babingtonite.  0  A  /=90°— 91°,  0  A  /'  = 
85°,  OAf  =  153°  20',  /A/'  =  110°  30' and  69°  30',  /A  i-S  =  129°, /' A  i-S=120°  30',  0a-1  = 
135°  40',  0  A  1  =  135°  30',  0  A  i4=95°  30',  /A  i=95°  30'.  J 

Barnhardite  (79,  p.  67).  A  specimen  of  this  mineral  from  Bill  Williams  Fork,  Arizona,  fount 
with  metallic  copper,  cuprite,  chalcocite,  pyrite,  chrysocolla,  malachite,  and  brochantito,  gave  N. 
S.  Higgins,  according  to  Genth  (Am.  J.  Sci.,  IL  xlv.  319),  S  28-96,  Cu  60-41,  Fe  20-44=9981 ; 
showing  a  slight  admixture  with  chalcocite. 

Beryl  (254,  p.  245).  The  green  beryl  of  Royalston,  Mass.,  yielded  on  analysis  by  T.  Petersen 
Jahresb.  1868,  925)  Si  67-52,  ^1  17-42,  Be  14-35,  S'e,  Oa  <r.=99-29.     G.=2-65. 
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Berzeuanitk  (50,  p.  46).  According:  to  A.  E.  Nordenskiold  ((Efv.  Ak.  Stockholm,  ISOr,,  y.^l, 
J.  pr.  Ch.,  cii.  456)  berzeliauite  occurs  ai  Skrikerum  as  a  black  to  blackish-blue  powder,  disseiuinnted 
JiTough  a  coarse  crystalline  calcite,  showing  no  traces  of  crystalliuo  structure,  but  Hoinetiiuee 
'orming  dendritic  crusts.  When  in  sufficient  masses  to  be  observed,  it  haa  a  metallic  lustre  aaJ 
silver- white  fracture,  the  surface  of  which  soon  tarnishes.     G.  =  0-71. 


Se 

Cu 

Ag 

Fo 

Tl 

1. 

2. 

39-85 
38-74 

53-14 
5-2-15 

4-73 
8-50 

0-54 
0-54 

0-38  =  98-64. 
ir.rr  99-74. 

Nordenskiold  remarks  that  the  varying  percentage  of  the  silver  is  possibly  due  to  an  admiitur* 
af  eucairite,  and  that  the  amount  of  thalUum  in  the  analyses  is  probably  too  low. 


BiSMOTHAURiTE  OF  BiSMDTHio  GoLD  Shep.,  Mln.,  304,  1857. 
sxiv.  112,  1867). 


A  furnace  product  (Am.  J.  ScL,  IL 


BOBIEERITE.  Phosphate  de  Magnesie  tribasiquc  ct  hydrate  Bobierre,  Les  Mondes,  April  18G8, 
691;  Bobierrite  Z'awa  (523A). — Monoclinic;  in  six-sided  prismatic  forms.  Crystals  minute,  and 
forming  crystalline  agglomerations,  imbedded  in  guano,  looking^  like  white  spots  in  the  guano. 
Crystals  colorless.  Composition,  according  to  Bobierre  (I.e.),  lig' I*  with  water.  It  is  insoluble 
in  water,  but  easily  soluble  in  acids  without  etl'ervesceuce.     Contains  not  a  trace  of  lime. 

From  the  guano  of  Mexillones,  on  the  Peruvian  Coast. 

BouLAXGERiTE  (122,  p.  99).  Found,  according  to  v.  Zepharovich,  at  Przibram  in  Bohemia,  with 
jamesonite  (Ber.  Ak.  Wien,  Ivi.  1867).     He  gives  the  following  analyses: 

Fa 

tr.  z=100  E.  Boricky. 

tr.  =  dS-5o  E.  Boricky. 
0-84,  Ag  0-25,  Zn  O-47  =  10001  Ilelmhacker. 
1-46=99-47  Boricky. 

Fe,  Mn  008.  Cu  0-22,  Ag  0-84=99-74  Helmlu 
0  57  =  99  11  Boricky. 
1-35,  Ag  006,  Zn  0-34  =  99-89  Helmhacker. 

/r.  =  100  27  Boricky. 
3-47  =  100-06  Boricky. 

1,  fine  fibrous,  G.  =  5-75  ;  2,  eubfibrous,  G.  =  5  91 ;  3,  compact,  with  subconchoidal  fracture,  G 
=  5-877,  associated  with  zinc-blende  ;  4,  associated  with  a  coarse  granular  to  fibrous  galenito,  G 
=5809;  5,  found  in  nests  in  galenite,  G.  =  5  69;  6,  G.  =  6-08;  7,  ui  short,  felt-like,  capillary 
crystals,  with  quartz  and  calcite ;  9,  associated  with  quartz,  G.  =  5-52. 

F.  A.  Genth  obtained  for  boulaugerite  from  Echo  District,  Union  Co.,  Nevada  (Am,  J.  ScL,  II. 
xlv.  320,  1868),  S  1791,  Sb  26-85,  Pb  5482,  Ag  0-42  =  100.  Occurs  in  indistinct  acicular  striated 
[crystals,  in  white  quartz. 

Brochantite  (701,  p.  664).  F.  A.  Genth  has  found  this  mineral  in  minute  crystals,  showmg 
the  planes  /,  i-i,  and  1-i,  with  the  copper  ores  at  Bill  Wilhams  Fork,  Arizona.  For  analyses  of 
specimen,  mixed  with  atacamite,  chrysocolla,  etc.,  see  Am.  J.  Sci.,  II.  xlv.  3il,  186S. 


S 

Sb 

Pb 

1. 

Eusebi 

vein, 

Jib. 

18-77 

26-81 

54-42 

2. 

u 

u 

comp. 

19-77 

24-46 

54-32 

3. 

Adelberti " 

u 

18-89 

21-87 

57-69 

4. 

(1 

18-64 

2431 

55-06 

5. 

Jib, 

18-47 

2417 

55-96 

6. 

u 

17-60 

22-81 

58-13 

1. 

cap  11. 

17-95 

22-91 

57-28 

8. 

a 

17-74 

25-11 

57-42 

9. 

needles 

20-49 

27-72 

48-38 

Calaveritb  F.  a.  Genth,  Am.  J.  Sci.,  II.  xlv.  314,  1868.  (98A.)  A  new  tcllurid  of  gold, 
from  the  Stanislaus  mine,  Calaveras  Co.,  Cal.  It  occurs  massive,  without  crystalline  structure; 
CX)lor  bronze-yellow ;  streak  yellowish-gray ;  brittle  ;  fracture  uneven,  inclining  to  subcouchoidiU, 

Composition. — Au  Te4=Te  55-53,  Au  4447.    Analyses  1,  2,  from  2  1-45  p.  c.  quartz  deducted: 


1. 
2. 


Te  55-89 
[56-00] 


Au  40-70 

40-92 


Ag  3-52  =  100-11. 
3-08=100. 


Dis- 


B.B.  on  charcoal  bums  with  a  bluish-green  flame,  yielding  globules  of  very  yellow  gold, 
■olves  in  nitro-muriatic  acid,  with  separation  of  clilorid  of  silver. 

Calaverit3  is  frequently  associated  with  petzite,  to  which  a  portion  of  the  silver  in  the  analysoi 
18  attributed.  In  a  comparison  of  the  results  of  analyses  cf  sylvanite  from  Transylvania,  Dr. 
Genth  makei  the  suggestion  that  the  so-called  ''gelberz"  (see  anal  8,  9,  p.  82)  is  nothing  else 
than  impure  calaverite. 

Calcite  (715,  p.  670).     Vom  Rath,  in  his  elaborate  papers  on  calcite  (Fogg.,  iiixii.),  mention^ 
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Cassiterite  (192,  p.  157).  T.  Petersen  (Jahresb.  1866,  920,  1868)  found  in  the  tin-stone  of  [ 
Zinnwald,  (§)  Sn  88-U4,  3Pe  4-49,  Mn  2-78,  Ca  C  4-30=99-61. 

Catlinite  C.  T.  Jackson  (Am.  J.  Sci.,  xxxv.  388)  thus  named  the  red  clay  from  the  Coteau. 
de  Prairies,  in  the  Upper  Missouri  regiou,  where  it  forms  a  bed  of  considerable  extent,  referred: 
by  Hayden  to  the  Cretaceous  formation.     Analyses ; 

Si  Xl  Pe  Mn         Mg         Oa         l^TaK         fl 

66-11         17-31         6-96         0-20         2-16         12-48        4*59  Thomson. 

48-2  28-2  5-0  0'6         6-0  2-6  8-4    Jackson. 

It  is  a  rock  and  not  a  definite  mineral  species. 

Centrallassite  How,  Ed.  N.  Phil.  J,,  x.  84, 1859.  (341  A.)  Radiated  massive,  the  fibres  or  columns 
lamellar  and  separable ;  H.  — 3-5;  G.  =  2-45  — 2*46;  lustre  pearly ;  color  white  or  yellowish- white ; 
thin  laminae  transparent ;  graduating  into  an  opaque  white  variety,  subresinous  in  lustre ;  brittle. 
The  mineral  was  found  in  a  nodule  from  amygdaloid,  near  Black  Rock,  Bay  of  Fundy,  and  consti- 
tuted the  portion  between  a  thin  outer  layer  (named  by  How  cerinite)  and  an  inner  bluish  mass, 
called  by  him  cyanoliie.    How  obtained,  as  a  mean  of  two  analyses  (1.  c.) : 

Si  58-86         ^11-14        MgO-16         Oa  27-92        K  059         H  11-42. 

B.B.  fuses  easily,  with  spirting,  to  an  opaque  glass ;  a  clear  bead  with  the  fluxes. 
It  is  near  okenite  in  composition. 

Chamoisite  (469,  p.  511).  AnooUtic  mineral,  near  chamoisite,  described  by  Pouillon  Boblaye 
(Mem.  Mus.,  xv.),  has  been  called  Bavalite.  It  has  H.  about  4;  G.  =  3-99,  Delesse;  color  greenish- 
black,  bluish,  or  grayish ;  powder  greenish-gray  or  black,  to  reddish-brown ;  and  B.B,  fusible 
with  difficulty  to  a  black  magnetic  scoria.     Analyses :  1,  Berthier ;  2,  Delesse : 

Ca       fi:        C      Clay 

3-2=100  Berthier. 

0-45     4  85     1-30     0-20=100  Delesse. 

Forms  beds  in  old  schistose  rocks  in  different  parts  of  Brittany,  especially  in  the  forest  of 
Lorges,  a  locality  that  supplies  furnaces  ai.  Pas  near  Quintin,  in  the  vicinity,  of  St.  Brieuc,  Dept. 
of  C6tes-du-Nord ;  also  at  the  Chapel  St.  Oudon,  near  Segre,  Dept,  of  Maine-et-Loire ;  and  else- 
where. Iluot  and  others  derive  the  name  bavalite  from  Bavalon,  a  locahty  of  it ;  but  Descloizeaux 
says  no  such  place  exists  in  Brittany ;  but  that  a  depression  in  the  region  where  it  is  explored  is 
called  the  bas  vallon — an  absurd  origin  for  a  name, 

Chrysoberyl  (191,  p.  155).  Frischman  on  twin  crystals  of  chrysoberyl,  Ber.  Ak.  Miinchen, 
1867,  L  429. 

Chrysolite  (259,  p.  256).  A  partially  decomposed  olivine,  from  Neurode  in  Silesia,  afforded 
Rammelsberg  (ZS.  G.,  xix.  285)  Si  34-97,  Fe  18-65,  Mg  36-00,  Ca  0*44,  ^1  0-75,  H  6,  magnetite 
3-21=99-92. 

Claudetite.  Prismatic  Arsenious  Acid  F.  Claudet,  Proc.  Ch.  Soc,  1868,  Ch.  News,  xvii 
128,  1868;  Claudetite  Z>ana,  (221A..)  Orthorhombic,  and  isomorphous  with  valentinite,  while 
dimorphous  with  arsenolite.  Observed  in  thin  plates,  resembling  selenitq  H.  =  2-5.  Gr,  =  3*85. 
Lustre  strongly  pearly. 

Composition  As  0',  as  for  arsenolite,  being  essentially  pure  arsenous  acid.  Claudet  obtained  in 
an  analysis  about  47  p.  c.  of  this  acid  with  other  metalhc  substances  as  impurities. 

Occurs  in  seams  in  an  ore  of  arsenical  pyrites,  at  the  San  I>omingo  mines,  Portugal 

It  heads  the  Valentinite  group,  p.  184. 

Claustkaltte  (45,  p,  42).  For  analysis  of  this  mineral  from  Cacheuta,  see  under  Eucairit^ 
p  798. 


Si     ^1 

<er 

^e 

Fe 

1.  Quintin 

2.  " 

11-0     13-3 
6-50     7-50 

0-3 
0-50 

48-8 
65-45 

23-4 

13-25 
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CJoLiniBiTH  (474,  p.  615).  Hermann,  in  the  J.  pr.  Ch.,  ciiL  127,  sustains  anew  his  views  on 
Imenic  acid,  and  gives  the  following  results  of  recent  investigations : 

^b  Ta        B  gn  W  fe  Mn  Mg 

1.  Haddam        4M7  10-77  25-74  0-40  0-26  U'Oo  6-63  0-49  =  98-52 

2.  Bodenmais    35-49  28-12  16-38  0*36  1411  413  l-'>7   Ou  0-13  =  99-99 

3.  Greenland     38-27  056  39-73  tr.  16-54  500  0-06  =  100-16. 

Hermann  is  here  copied  in  making  the  metallic  acids  to  contain  3  of  oxygen.  Analysis  1  is  a 
•evision  of  anal.  4,  p.  517.  '' 

Hermann  makes  three  varieties  of  columbite  :  (1)  Tautalura-columbite,  with  density  above 
)-90.  (2)  Columbium-columbite,  with  G.  =  5 -50-5-90.  (S)  llmenium-columbite,  with  G.  below  6-50 
aethusclamis  that  the  Greenland  mineral  is  U77ieniu7n-colu)7ibite  {G.  =  ry-io),  while,  according  to 
,he  recent  careful  researches  of  Blomstrand  (anal.  25,  p.  618),  it  contains  only  Columbia  and  tan- 
alic  acids. 

COSALITE  F.  A.  GentJt,  Am.  J.  Sci.,  II.  xlv.  319.  (11 2 A.)  Indistinctly  crystaUine,  with  longitu- 
iinal  striations,  apparently  rhombic.  Soft  and  brittle.  Lustre  metallic.  Color  lead-gray.  Frao 
ure  uneven. 

Composition 2  PbS+Bi  S3=Sulphur  16-10,  Bi 42-26,  Pb 41-65=100.  Analyses:  1  (after deduct- 
ng  209  p.  c.  quartz)  ;  2  (after  deducting  26-83  p.  c.  quartz): 


S 

As 

Pb 

Ag 

Bi 

Co 

1. 

16-59 

3-07 

37-72 

2-48 

39-06 

2-41  =  100-33 

2. 

15-64 

5-37 

33-99 

2-81 

37-48 

4-22=99-51. 

As  cobaltite  was  associated  with  the  mineral,  Genth  regards  the  Co  and  As  as  due  to  this 
jpecies,  and  deducts  them,  making  in  anal.  1,  6-79  p.  c  cobaltite,  and  in  2,  11-88  p.  c,  giving  for  1, 
5  15-27,  Bi  41-76,  Pb  40-32,  Ag  265  ;  and  for  2,  S  15-23,  Bi  42-77,  Pb  3879,  Ag  3-21 ;  correspond- 
ng  with  the  formula  2  (Pb,  Ag)  S+Bi^S^,  making  the  mineral  a  jaraesonite  in  which  the  antimony 
s  replaced  by  bismuth.  B.B.  cosalite  reacts  for  sulphur,  lead,  and  bismuth,  and  with  soda  on 
jharcoal  yields  a  minute  globule  of  silver.  Found  associated  with  quartz  and  cobaltite  in  a  silver 
nine  at  Cosala,  Province  of  Siualoa,  Mexico. 

Cryolite  (164,  p.  127).  Crystals  of  cryoUte  have  been  described  and  figured  by  Websky 
Jahrb.  Min.  1867,  810).  His  measurements  make  the  form  triclinie.  The  general  form  of  the 
jrystals  and  the  planes  are  as  in  f.  130.  The  following  are  his  measured  angles,  using  the  letter- 
ng  in  that  figure:  /A  7=88°  3'  and  91°  57',  0  A  l-it,  left,  =  124°  36',  0  A  1-i.  front,  =  125'  54'— 
125°  57',  Oa  1-r,  back,  =  125°  28'-125°  33',  0  A  I,  right,  =  9o°  24',  0  A  I,  left.  90'  l'-90=  10', 
ind  89°  58',  I,  right,  A  1-i,  front,  =  124°  30',  I,  left,  A  1-i,  front,  =  124°  14' ;  /,  right,  A  1-i,  back,= 
126°  20'.     Two  kinds  of  twins  are  dcscril)ed:   1,  composition-face  i-i;  and  2,  c.-face  0. 

Websky  also  describes  the  optical  characters  of  the  crystals. 

CYANOLirE  How,  Ed.  N.  PhiL  J.,  x.  84,  1859.  (341B.)  Amorphous,  of  a  bluish-gray  color,  little 
•ustre,  and  nearly  opaque;  H.=4-5 ;  G.  =  2-495;  B.B.  fuses  only  on  the  thin  edges;  gives  clear 
3eads  with  the  fluxes.     Two  analyses  by  How  afforded: 


di 

^1 

Mg 

Oa 

S 

n 

74-15 

0-84 

ir. 

17-52 

0-63 

7-39  =  100-43. 

72-52 

1-24 

tr. 

1819 

0-61 

6-91  =  99-47. 

Probably  the  same  mineral  with  centrallassite  (p.  796),  impure  with  much  more  silica;  or  it  la 
ihalcedony,  impure  with  centrallassite.     The  name  alludes  to  the  color. 

DoirEYKiTE  (37,  p.  36).  Occurs  in  the  mountain  of  Paracatas,  between  Cuatzamala  and 
riachapa. 

Enargite  (132,  p.  107).  Occurs,  accordmgto  E.  "W.  Root  (Am.  J.  ScL,  11.  xlv.),  at  the  Morning 
Star  mine,  Alpine  Co.,  €al.,  both  massive  and  in  small,  brilliant,  black  crystals,  associated  with 
Dyrite,  quartz,  and  menaccanite.  II.  =  4;  G.=4-34.  Mean  of  two  analyses,  S  31-66,  As  13-70, 
l^b  6  03,  Fe.  with  trace  Ti,  0-72,  Cu  45-95,  Si  1-08=9914. 

Erlaxitk.  Krian  Breith.  Handb.,  606.   Supposed  to  be  a  rock. 

EuCAiRiTE  (42,  p  39).     According  to  A.  E.  Nordenskiold  (ffifv.  Ak.  Stockholm,  1866,  361,  a 


Cu 

Ag 

Fe 

Tl 

24-86 

42-57 

0-35 

ir. 

25-83 

44-21 

0-36 

ir. 
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J.  pr.  Ch.,  cii.  456),  this  species  occurs  in  opaque  silver-white  to  lead-gray  grains  in  part  disseioi  i 
nated  in  serpentine,  sometimes  with  indications  of  cubic  or  octahedral  planes.  IL=2-5;  G.=; 
V  -48— 7  5  J .    Analyses  : 

Se 

1.        

2.  32-01 

agreeing  with  the  formula  (6u,  Ag)  Se  or  Ou  Se  +  Ag  Se. 

Domeyko  has  examined  the  selenids  from  Cacheuta  in  the  province  of  Mendoza,  Chih  (C.  R.,  t 
Ixiii.  1064),  and  considers  them  to  consist  of  mixtures  or  combinations  of  three  selenids  :  (A)  A, 
compound  analogous  to  eucairite ;  (B)  a  selenid  of  cobalt  and  iron ;  and  (C)  a  selenid  of  lead.  ( 
Analyses  : 

Se         Ag        Cu       Fe      Co        Pb        i»b  C    Gaugue 

1.  80-00     21-00       1-80     2-20     0-70     43-60      r=99-2. 

2.  22-40     2085     12-91     3-10     1*26       6-80  32-68       =100. 

3.  30-80       9-80     10-20     1-20     2-80     37-10  6-5         =98-4. 

4.  3-73     13-80     3-35     1-97     21-30     15-25       7-40= . 

5.  23-60      0-80    57-80     10-90       3-50  =  98-6. 

No.  1  tiad  a  bright  bluish-gray  color  and  metallic  lustre,  was  somewhat  porous,  and  occurred' 
with  silicate  of  copper  and  carbonate  of  lead,  which  last  was  separated  before  analysis.  G-.  = ; 
6-8.  No.  2  was  similar.  In  3  and  4  the  silver  is  partly  replaced  by  copper.  No.  5  is  almost  purer 
selenid  of  lead.     G.  =  7-G. 

Ganomatite  Breiih.,  Char.,  106,  1832.  (Gansekothigerz  Germ.,  Goose-dung  Ore,  Chenocopro* 
lite,  Dana,  Min.,  1st  ed.,  216,  1837.)  The  material  thus  named  is  in  part  an  impure  iron-sinter, 
containing  some  oxyd  of  cobalt,  etc.  That  of  Joachimsthal  is  a  yellowish  incrustation,  occurring 
with  smaltine.  That  of  Andreasberg  is  a  mixture  of  oxyds  of  antimony,  arsenic,  and  iron,  with  a 
little  arsenous  acid  (Ramm.  Min.  Ch.,  993). 

Gersdorffite  (86,  p.  72).  Analyses  of  gersdorffite,  having  G.=5-49— 5-65,  from  Craigmuir 
mine,  Loch  Fyne,  Scotland,  by  D.  Forbes  (Phil.  Mag.,  IV.  xxxv.  181,  1868)  : 

S  As        Ni        Co        Fe       Mn    Cu     Mg    Insol. 

20-01     34-45     21-59     6-32     13-12     0-33     tr,     0-66     2-71  =  99-19. 
19-75     35-84     23-16     6-64     11-02     0-33     ir.     0-66     2-60=100. 


Geomtricite  (797,  p.  739).  The  author  learns  further  from  L.  Lesquereux  (March  4,  1868)  tha 
as  existing  species  of  the  families  Fopulus,  Myrica,  and  Laurus  are  wax-bearing,  wax  may  have  been3 
afforded  to  the  Gesterwitz  beds  by  the  species,  now  fossil  in  that  basin,  Ginnamomum  Bossmciss-; 
leri  Heer,  Gautiera  lignitum  Web.,  Laurus  primigenia  and  L.  Lalages  Heer,  and  species  of  Sassa-t 
fras ;  and,  as  Ceratopetalum  myricinum  of  de  la  Harpe  is  probably  a  Myrica,  this  also  may  have/ 
been  one  of  the  wax-yielding  species  of  the  era.  And  although  no  Populus  has  yet  been  identified; 
from  the  basin,  species  are  common  in  the  Tertiary  of  other  parts  of  Europe  and  of  America,  anoi 
plants  of  the  genus  probably  contributed  largely  towards  these  hgnitic  beds. 


Gilbertite  Thorn.,  Min.,  1,  236.  Perhaps  an  impure  kaoHnite.  Whitish  and  silky;  H.  =  2-75', 
G.  =  2-65.  Lehunt  obtained  (1.  c.)  Si  45-15,  ^1  40-11,  Fe  2-43,  Mg  1-90,  Ca  4-17,  fl  4-25.  Fron  r 
the  lode  of  Stonagwyn,  near  St.  Austle,  Cornwall. 

GiSMONDiTE  (372,  p.  418).  Yom  Rath  mentions  Frauenberg,  near  Fulda,  as  a  new  locality  of 
this  rare  mineral.  He  speaks  of  the  form  as  a  tetragonal  octahedron,  and  obtained  for  the  angle 
between  two  planes  over  a  basal  angle  61°  3^',  61°  4',  which  gives  for  the  terminal  edge  118°  66^', 
118°  56'.     The  crystals  are  in  druses  in  basalt  with  phillipsite. 

Glaucodot  (95,  p.  80).  Occurs,  according  to  Tschermak  (Ber.  Ak.  Wien,  xv.  1867)  and  r 
KobeU  (J.  pr.  Ch.,  cii.  409),  at  Hakansbd  in  Sweden.  The  crystals  have  the  new  plane  2-1 
Basal  cleavage  less  perfect  than  in  the  Chihan  variety.    G.=5-973,  Tsch. ;  6-96,  v.  K.   Analyses  • 
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Co           Ni 

Fe 

Si 

1. 

2. 

4403 
44-30 

19-80 
19-86 

16-06 
15-00        0-80 

19-34 
19-07 

=99-23  E.  Ludwig. 

0-98=100  V.  KobeU. 
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Gold  (1,  p.  3).  Gold  occurs  in  copper  pyrites  in  the  region  of  Black  Bay,  on  the  north 
Bhore  of  Lake  Superior,  between  Neepigon  and  Thunder  Bay,  as  observed  by  Cliapman,  and  silver 
m  the  galeuite  of  the  same  veins.  The  rocks,  Chapman  remarks,  are  not  Laurentian  or  Azoic, 
although  metamorphic,  but  altered  Silurian,  or  "  identical  m  general  age  with  the  gold-bearing 
rocks  of  eastern  Canada  and  Nova  Scotia." 

D.  Forbes  has  pubhshed  analyses  of  Welsh  goldl.PhiL  Mag.,  IV.  xixiv.  340): 

Au  Ag  Fe       Quartz. 

1.  Clogan  9016        926  ir.  032,  Cu  tr.  =  00-l4. 

2.  "  89-83         9-24  tr.  0-74=99-81. 

3.  MawddachR.         84-89       13-99        034        0-43,  Cu  <r.  =  9905. 

Nos.  1  and  2  were  from  a  quartz  vein,  associated  with  tetradymite,  pyrite,  chalcopyrite,  galenite, 
chlorite,  calcite,  dolomite,  ankerite  ?  siderite,  and  barite.  G.  of  1  =  17-26.  No.  3  was  stream  gold 
associated  with  menaccanite.     G.  =  15-79. 

Gold  from  the  Stanislaus  mine,  CaL,  gave  Genth  Au  88-63,  Ag  11-37  (Am.  J.  Sci.,  II.  xlv.  31). 

Habmotome  (390,  p.  439).  Descloizeaux  has  subjected  crystals  of  the  morvenile  variety  to  a 
new  examination  (L'Institut,  1868,  35),  and  linds  that  they  are  optically  monoclinic  instead  of 
orthorhombic ;  and  observes,  consequently,  that  they  are  not  hemihedral  as  suggested  by  Gadolin, 
and  as  stated  on  p.  440. 

Hemaitte  (180,  p.  140).  New  forms  of  crystals  of  hematite  from  Keswick,  Cumberland,  and 
from  Elba,  have  been  described  by  Hessenberg  (Min.  Not.,  No.  8),  adding  the  new  planes  ^,  -^, 
from  the  former,  and  -jV  and  -f  from  the  latter. 

Hessite  (58,  p.  50).  Analyses  of  hessite  from  the  Stanislaus  mine  by  F.  A.  Genth  (Am.  J.  ScL, 
IL  xlv.  311,  1868): 


Te 

Au 

Ag 

Pb 

Ni 

1.     44-45 

3-28 

46-34 

1-65 

4-71  =  100-43 

2.   [39-64] 

322 

55-60 

1-54  =  100. 

In  No.  1,  7*21  p.  c.  of  impurity  are  excluded,  of  which  4*22  was  free  gold  and  the  balance 
quartz;  and  in  No.  2,  28-00  p.  c,  including  6  p.  c.  free  gold,  Genth  concludes  that  the  mineral 
is  a  mixture  of  hessite  with  altaite  and  his  new  species  melonite  (Nij  Tcs) ;  anal.  1  giving  78-11 
hessite,  2-67  altaite,  and  20-03  melonite,  while  2  has  92*82  hessite  and  6'55  melonite. 

Htdrobucholzite  of  Thomson.  Thomson  obtamed  (Min.,  i.  237)  Si  41-35,  Al  49-55,  tl  4-86, 
gypsum  312  =  98-87.     Probably  from  Sardinia. 

HuYSSENlTE.  Eisenstassfurtit  ITuT/ssen,  Berggeist,  x.  67,  1866,  Jahrb.  Min.  1865,  329:  Stass- 
furtit  Bischofy  ib. ;  Huysseuite  Dana.  (597  A.)  This  borate,  briefly  alluded  to  on  page  596, 
appears  to  bo  a  distinct  species,  and  has  the  following  characters  : 

Massive,  and  in  nodular  concretionary  forms.  G.  =  2*78  ;  but  after  removal  of  mixed  clilorids, 
3*09.     Lustre  feeble.     Color  greenish-gray,  becoming  yellow  on  exposure,  from  the  iron  present 

Composition  according  to  Bischof :  Mg'BMO-36,  Fe^B*  50-05,  Mg  CI  9-59=100,  corresponding 
to  the  formula  [h  Mg  +  iFe)'  i>. 

Occurs  at  the  salt  mine  of  Stassfurt,  with  stassfurtite,  which  it  much  resembles ;  its  nodules 
contain  usually  a  nucleus  of  common  salt,  while  those  of  stassfurtite  have  one  of  red  carnallite. 

Hyalophane  (313,  p.  346).  An  analysis  of  this  mineral  from  Binnenthal  gave  T.  Petersen 
(Jahresb.    1866,  928)  gi  51-84,  ^1  22-08,  MgO-10,  CaO-65,  Ba  14-82,  K,  Na  [10-03],  11  0-48  =  100. 

Hydrosilicite  v.  Walt.^  Yulk.  Gest.,  305.  (349A.)  An  amorphous  substance  or  crust  from 
Palagonia  and  Aci  Castello,  Sicily,  which  afforded  v.  Waltershausen  Si  44-90,  Mg  4-60,  Ca  33-82, 
^a  2-11,  K  1-86,  H  13-21  =  100;  and  another  variety,  Si  43-31,  M  3-14,  Mg  8-66,  Ca  28-70,  NaLT 
1-70,  ;&  14  48=100.     Corresponds  nearly  to  the  formiL.a  KSi+fl. 

Hydrotalcite  (214,  p.  179).  E.  W.  Root  has  obtained  (priv.  contrib.)  foi  "loughite  ftxMt 
Bomerville,  N.  Y. : 


£1 

Mg 

It 

C 

Insol, 

1. 

21-90 

31-07 

30-66 

691 

8-89  =  99-42. 

2. 

21*61 

31-62 

30-55 

6-88 

9-15  =  99-71. 

Mean 

21-75 

31-24 

30-60 

6-89 

9-02  =  99-60. 
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The  insoluble  in  No.  2  consisted  of  4-43  Si  and  4-36  undecomposed  mica,  etc.  The  results  i 
accord  closely  with  those  of  Johnson. 

Hypoxanthite  Eowney,  Ed.  N.  Phil.  J.,  II.  ii.  308,  1855;  Sienna  Earth.  A  brownish*  J 
yeUow  ferruginous  clay  or  ochre,  probably  only  clayey  yeUow  ochre.  G.=3'46.  Analysis} 
obtained  Si  11-14,  'M  9-47,  ^e  65-35,  Oa  0-53,  Mg  0-03,  H  13-00=99-52. 

jASfESONiTE  (112,  p.  90).  Jamesonite  from  Eusebi  vein,  Przibram,  Bohemia  (v.  Zepharovich, , 
Ber.  Ak.  Wien,  Ivl  June,  1867),  afforded  E.  Hehnhacker  S  20-21,  Sb  30-81,  As  tr.,  Pb  47-15,  Fe  i 
1-35  =  99-54. 

Occurs  in  fine  fibrous  plates  and  lenticular  masses  in  granular  galenite. 

809.  Jaulingite.  Pt.  of  Jaulingite  v.  Zepharovich,  Ber.  Ak.  "Wien,  xvi.  366,  1855.  Amor- 
phous, resin-like.  Brownish-yellow.  Brittle.  At  50°C.  softens,  70°G.  hquid.  Easily  soluble 
in  alcohol  and  ether.  Aromatic  odor  when  heated.  K,atio  for  ^,  H,  0==39  :  60  :  4^=-926H4o03, 
Ragsky,  who  obtained  (|)  C  7797,  H  10-14,  0  11-89  =  100.  Not  soluble  in  a  carbonated  alkali, 
and  scarcely  at  all  in  a  potash  solution.  The  above  was  dissolved  out  of  a  resin  (called  Jaulingite 
by  V.  Z.,  because  occurring  at  the  Jauliug,  near  St.  Viet,  in  Lower  Austria)  by  means  of  sulphid 
of  carbon.  The  resin  somewhat  resembles  amber,  is  hyacinth-red,  translucent  in  thin  splinters, 
may  be  rubbed  to  a  yellow  powder  between  the  fingers,  and  has  H.=2-5,  G.=:l-098— 1-111. 

813A.  A  Beta-jautingite  was  obtained  from  the  residue,  after  the  treatment  with  sulphid  of  car- 
bon, by  the  action  of  ether.  Color  brownish-yellow.  Softens  at  135°  C,  and  becomes  liquid  at 
160°.  Dissolves  easily  in  alcohol  and  ether,  but  not  in  carbonated  alkali  or  sulphid  of  carbon. 
Ratio  fore,  H,  0=40  :  53^- :  8f ;  or  18  :  24  :  4,  Ragsky,  who  obtained  (f)  C  70-90,  H  7-93,  0  21-17 
=  100.  It  contains  double  the  oxygen  of  the  preceding,  with  less,  proportionally,  of  hydrogen. 
The  ratio  is  nearest  to  that  of  guyaquillite  (No.  813). 

KrawANiTE  Thorn.,  Min.,  i.  378,  1836.  A  fibrous,  green,  chlorite-like  mineral  from  the  basalt  of 
the  N.E.  coast  of  Ireland.  R.  D.  Thomson  found  m  it  (1.  c.)  Si  40-6,  ^1  11-41,  Fe  23-91,  Oa  19-78, 
fl  4-35 =99 -95. 

Leedsite  TJiom.    A  mixture  of  Ca  S  71-9,  Ba  S  28*1,  from  near  Leeds. 

Lesletite  /.  Lea,  Proc.  Ac.  Philad.,  1867,  44.  A  soft  fibrous  mineral  found  near  Unionville, 
Pa.,  on  corundum,  yet  undescribed,  and  not  proved  to  be  a  new  species. 

Magnetite  (186,  p.  140).  A  niccoliferous  magnetite  occurs,  according  to  Petersen  (Jahrb.  Miii. 
1867,  836),  uorth  of  Pregratten  in  the  eastern  Alps.  He  obtained  for  one  specimen,  on  analysis, 
3Pe  68-92,  Fe  29-32,  Ni  1-76,  Mn,  €r,  Ti  ir.  =  100. 

Maecasite  (90,  p.  75).  C.  Mene  has  observed  that  the  pyrites  of  unaltered  sedimentary 
beds  is  mostly  marcasite,  while  that  of  metamorphic  rocks  is  pyrite  (C.  R.,  Ixiv.  867).  The  follow 
ing  analyses  are  by  him : 

S 

(1)46-4 

(f)48-2 

(f)  50-7 

(1)49-1 

(§)48-5 

{%)  44-9 

Anal.  1  of  nodules ;  2,  from  the  oolite  ore  beds  of  Yillebois  and  Serrieres ;  3,  from  ammonites, 
from  Bauregard,  Mazenay,  and  LaverpiUiere  ;  4,  5,  from  the  coal-beds ;  6,  bituminous  pyrites. 

Melanterite  (664,  p.  646).  An  impure  sulphate  of  iron,  apparently  a  mixture  of  melanterito 
and  a  sulphate  of  the  sesquioxyd  (as  remarked  by  Kenngott,  Ueb.  1865),  from  Bourboule,  in  the 
Dept.  of  Puy  de  Dome,  France,  has  been  named  Bourboulite  by  Lefort  (C.  R.,  1862,  Iv.  949,  Jahrb. 
Min.  1863,  588).  Derived  apparently  from  the  alteration  of  marcasite.  Lefort's  sxaiyaeg 
obtained : 

§  Pe  Fe  fi[ 


a. 

1. 

2. 
3. 
4. 
5. 
6. 

Champagne 
Ain 

Bauregard,  etc. 
Creusot 
St.  Etienne 
Oise  and  Aisne 

4-1759 
4-1822 
4-2066 
4-1809 
4-1803 
4-1770 

Fe 

Si 

^1 

fl;  Organ. 

40-9 

8-4 

1-7 

2-1      —=99-5. 

42-0 

5-8 

1-4 

1-4     0-3,  Ca  0-7=99-8. 

44-0 

3-2 

0-6 

0-9     01,  Oa  0-2=99-7. 

32-5 

5-9 

0-9 

0-9     0-3=99-6. 

42-3 

6-6 

1-0 

0-7     0-3  =  99-4. 

38-9 

11-3 

2-4 

1-7     0-3=99-5. 

38-04 

5-08 

1608 

40-80=100. 

37-55 

8-71 

13-83 

39-91  =  100. 

35-22 

8-25 

12-99 

43-54=100. 

It  is  a  friable  greenish  substance,  partly  soluble  in  water  and  partly  in  adds. 
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Melonite  F.  a.  Genth,  Am.  J.  Sci.,  II.  xlv.  313,  1868.  (lOOA,  Appendix  to  Sulphids,  etc.)  A 
new  tellurium  mineral  from  among  the  ores  of  the  Stanislaus  mine.  Form  hexagonal,  witli  eminent 
basal  cleavage.  Generally  in  indistinct  granular  and  foliated  particles.  Lustro  metallic;  color 
reddish-white,  rarely  tarnished  brown ;  streak  dark  gray. 

Composition  Ni-^  Te3  =  To  76-4:9,  Ni  23-51  =  100.  An  analysis  afforded  Te  73-43,  Ag  4-08,  Pfc 
0*72,  Ni  20  98  =  99-21;  the  nickel  contained  a  minute  trace  of  cobalt.  B.B.  in  the  open  tubo 
gives  a  sublimate  fusing  to  colorless  drops,  leaving  a  gray  mass ;  on  charcoal  burns  with  a  bluish 
Hame,  giving  a  wliite  volatile  coating,  and  a  greenish-gray  residue;  in  R.F.  with  soda  a  gray 
powder  of  magnetic  metallic  nickel.  Soluble  in  nitric  acid,  giving  a  green  color,  and  on  evapora- 
tion yielding  a  wliite  crystalline  powder  of  tellurous  acid. 

Genth  considers  the  analysis  to  correspond  to  6-tiO  p.  c.  hessite.  1*17  altaite,  2-29  native  tel- 
lurium, and  89-25  melonite,  which  he  assumes  to  have  the  composition  Nij  Tea,  although  he 
observes  that  the  hexagonal  form  would  better  agree  with  the  formula  Ni  Te.  But  the  latter 
view  would  require  that  over  one-third  of  the  mixture  should  be  native  tellurium,  which  he 
thinks  scarcely  probable,  as  the  material  for  analysis,  when  examined  by  a  strong  magnifier, 
showed  a  small  quantity  of  dark-colored  hessite,  but  every  other  particle  had  a  reddish  hue, 
without  the  shghtest  admixture  apparently  of  any  grayish-white  mineral. 

Menaccanite  (181,  p.  143).  A  variety  of  this  species,  from  the  basalt  of  Turner's  Ilill  quarry, 
Staffordshire,  gave  D.  Forbes  (Phil.  Mag.,  IV.  xxxiv.  347),  after  excluding  silicates  and  insoluble, 
Ti  34-28,  3Pe  657  2;  G.=4-69. 

Mica  Group.  A  micaceous  mineral  has  been  named  Hdveian  by  R.  T.  Simmler  (his  Petraa,  9, 
Kenng.  Ueb.  1805,  135,  1868),  but  without  a  determination  of  its  composition  or  exact  relations  to 
other  species.  It  forms  part  of  a  schist  and  quartzite  in  the  gneiss  formation  (Alpinyte)  of  the  Alps. 
H.  =  3  — 3-5;  G.  =  2-77— 3-03 ;  lustre  pearly  or  waxy;  color  gray  to  whitish,  reddish,  greenish, 
violet,  and  copper-red ;  streak  grayish- white  to  reddish.  In  the  closed  tube  yields  little  or  no 
water.  B.B.  fuses  with  difficulty  on  the  edges ;  the  borax  pearl  is  colorless  when  cold.  Not 
attacked  by  hot  acids.  Stated  to  consist  probably  of  silica,  alumina,  lime,  magnesia,  and  protoxyd 
of  iron. 

A  micaceous  mineral  from  Chester  Co.,  Pa.,  has  been  named  Patiersonite  by  I.  Lea  (Proc.  Ac. 
Philad.,  1807,  45),  but  without  the  mention  of  its  distinctive  characters. 

MoNTANiTE  (711,  p.  608).  Dr.  Genth  has  detected  this  tellurato  with  the  tetradymite  of  David- 
son Co.,  N.  C.  (Am.  J.  Sci.,  11.  xlv.  319),  two  analyses  affording: 

fl  Cu  Pe 

3-47]  1-04  1-26=100. 


Te 

Bi 

1. 

25-45 

68-78 

2. 

23-90 

71-90 

^ 


-80]  1-08  0-32  =  100. 

Genth  remarks  that  it  is  still  doubtful  whether  the  mineral  contains  1  or  2  atoms  of  water. 

Muscovite  (294,  p.  309).  New  analyses  of  this  species,  with  an  extended  discussion  of  the 
chemical  composition  of  the  different  kmds  of  mica,  have  been  published  by  Rammelsberg  in  ZS. 
G.,  xix.  400  : 


Si 

^1 

^Pe 

Fe      Mn     Ag 

ifj'a        ft 

F 

fi 

1. 

Uton,  Sweden 

45-75 

35-48 

1-86 

0-52     0-42 

1-58     10-36 

1-32 

2-50=99-79. 

2. 

Easton,  Pa. 

46-74 

35-10 

4-00 

1-53 0-80 

9-63 

1-05 

3-36=102-21. 

3. 

Goshen,  Mass. 

47-02 

36-83 

0-51 

105     0-26 

0-30*     9-80 

0-52 

3-90  =  100-19. 

4. 

Aschaffenburg 

47-69 

33-07 

3-07 

2-02      1-73'' 

9-70 

0-19 

3-66  =  101-13. 

5. 

Bengal 

47-39 

35-56 

2-79 

0-53=    0-96 

0-83       9-53 

0-46 

4-11  =  102-16. 

*  With  lithit 

I. 

^  With  manganese. 

•=  With  lime. 

No.  1,  G.  =  2-836,  optic-axial  angle  72°  — 73°,  Senarmont;  2,  G.  =  2-904,  optic-axial  angle  64-8° 
Quincke;  3,  G.  =  2-859,  optic-axial  angle  75°— 76°,  Descl. ;  4,  G.  =  2-911,  optic-axial  angle  67-9°, 
Quincke;  Bengal,  G.  =  2-827,  optic-axial  angle  601°. 

The  mineral  from  Easton  is  evidently  not  the  silvery  mica  referred  on  p.  307  to  biotite, 
the  optical  angle  of  which,  according  to  both  Grailich  and  Blake,  is  less  than  2°. 

Mica  from  Royalston,  Mass.,  afforded  T.  Petersen  (Jahresb.  1866,  928,  1868)  Si  46-03,  Al  32-10, 
Pe  6-85,  Mn  2-48,  Mg  023,  Oa  090,  K  11-20  =  9979;  G.  =  2-947. 

Nephritb.     Kastner  has  analyzed  an  aluminous  jade  or  nephrite  from  China  (Gtehlen's  J.,  ii 

61 


g02  SUPPLEMENT. 

459),  diflferiug  from  those  of  pp.  237,  290,  292;  and  Melchlor  and  Aeyer  (Ber.  Ak.  Wiec,  xlix 
475)' a  kind  from  iTew  Zealand.    Both  are  infusible,  or  nearly  so.     They  obtained : 


Si 

^1 

^e 

Mg 

Oa 

K 

fl 

1. 

2. 
3. 

China 

N.  Zealand 

50-50 
53-01 
55-01 

10-00 
10-83 
13-66 

5-50 

7-18 
3-52 

31-00 
14-50 
21-62 

12-40 

0-97 
1-42 

2-75,  ^r  0-05  Kastner. 
l-ll=:100-00  M.  &  M. 
5-04=:100-27  M.  &  M. 

For  2.  0.  ratio  for  R,  B,  Si,  95  :  7-2  :  27  5  ;  for  3,  8-9  :  7-4  :  28-6.  Nos.  2  and  3,  as  described 
by  llochstetter  (1.  c.),  are  somewhat  slaty,  and  are  hardest  on  the  transverse  surfaces  of  fracture. 
In  No.  2,  H.  =  5  — 5-6;  in  another,  3-5  — 5.  G.  =  2-61.  It  is  called  to7^^^^(;a^  by  the  New  Zealanders. 
B.B.  thinnest  splinters  infusible,  but  becomes  white  and  opaque.  In  No.  3,  H.=:5-5  — 65  ;  on  a 
poUshed  cross  face,  7.  Gr.=:3-02.  B.B.  fuses  with  great  difficulty,  becomes  discolored  and  opaque. 
This  variety  contains  much  water. 

These  minerals  are  probably  mere  mixtures,  as  may  weU  be  true  of  such  massive  substances. 
For  non-aluminous  jade  or  nephrite,  see  p.  237. 

Orthoclase  (316,  p.  352).  The  twin  crystals  of  orthoclase  from  Carlsbad,  Bohemia,  afforded 
Rammelsberg  and  Bulk  (ZS.  G.,  xviii.  393): 

Si         ^1       3?e      Mg      Ca     :6a      Na        ]& 

1.  White         G.=:2-573         63-02     18-28     0-14     0-48     2*41     15*67  =  100  Ramm. 

2.  Jieddish       G.  =  2-55  65-23     18-26     0-27 ir.       1-45     14-66  =  99-87  0.  Bulk. 

White  feldspar  from  Royalston,  Mass.,  gave  T.  Petersen  (Jahresb.  1866,  927,  1868)  Si  65-79, 
Xl  17-46,  Fe  tr.,  Mg  tr.,  Ca  0-59,  Na  5-21,  K  14-26,  H  0-37  =  100-98.     a.  =  2-631. 

Palagonite  (425,  p.  483).  Von  "Wartha  found  in  the  palagonite  of  the  basaltic  tufa  of  Battina, 
in  Baranyer  Comitat  (Hungary)  (Verb.  G-.  Reiohs.  1867,  210),  Si  26*99,  ^1  11-09,  Pe  8-43,  Ca 
12-69,  Mg  2-29,  Sr  1-03,  Na  0-63,  K  1-07,  H  11-09,  C  7-70,  phosphate  of  lime  0-97,  insoluble 
residue  16-81  =  99-89.  Excluding  the  residue,  phosphate  of  lime  and  carbonic  acid,  with  its 
equivalent  of  lime,  the  results  become  Si  41-78,  ^1  17-17,  3Pe  13-05,  Oa  4-47,  Mg  3'55,  Sr  0-19,  K 
1-66,  Na  0-97,  H  17-16  =  100*00,  corresponding  very  well  with  the  composition  of  palagonite  from 
other  localities. 

Plagioclase.  Breithaupt's  name  for  the  group  of  triclinic  feldspars,  the  two  prominent  cleav- 
age directions  in  which  are  oblique  to  one  another,  nXayioi  signifying  oblique. 

Plombierite  Dauhree,  C.  R.,  xlvi.  1088,  1858,  Ann.  d.  M.,  Y,  xiii.  244.  (340A.)  A  gelatinous 
substance  which  hardens  in  the  open  air,  formed  from  the  thermal  waters  of  Plombieres.  It 
becomes,  pn  hardening,  opaque  snow-white.  It  afforded,  after  drying  at  100°O.,  Si  40*6,  -^l  1-3, 
Oa  34-1,  H  23-2=99-2,  corresponding  to  Oa  81+2  H,  a  hydrated  silicate  of  lime. 

Chabazite  and  apophyllite  in  fine  crystals  are  other  results  of  the  action  of  the  waters  of  Plom- 
bieres on  the  brick  and  mortar  of  an  old  Roman  aqueduct,  besides  hyahte,  aragonite,  and  perhaps 
scolecite  and  harmotome. 

Ptrite  (75,  p.  62).  The  pyrite  associated  with  the  niccoliferous  pyrrhotite  of  Inverary,  Scot- 
land, gave  D.  Forbes  (Phil.  Mag.,  IV.  xxxv.  178)  S  49-32,  Fe  45-73,  Ni  1-99,  Co  1-24,  Cu  1-18, 
insoluble  0-06=99-52  ;  Gr.=4-93.  Forbes  says  that,  in  the  examination  of  several  hundred 
specimens  of  pyrite  and  pyrrhotite  from  different  localities,  nickel  is  rarely  found  in  pyrite,  while 
often  present  in  pyrrhotite ;  on  the  contrary,  cobalt  is  rather  common  in  pyrite,  and,  compared 
with  nickel,  in  quite  small  quantity  in  pyrrhotite. 

Analyses  of  pyrite  from  different  French  localities  by  C.  M6ne  (C.  R.,  Ixiv.  870) : 

G.  S  Fe  Si  ^1         ft 

1.  Chessy  and  St.  Bel      4-6205        (1)46-5         39-3         10*0         3-8         0-2=99*8. 

2.  Lavoulte  4-7712         (t)  48-7         42-9  7-0        0-8         0-1,  Ca  0-3=99-8. 

3  Allevard  4-7500  48*5         42-1  65         20         0-4=99-5. 

4  Aude  4-7428  49-1        43*5  6*0         1*0         0-2=99-8. 

5.  Elba  4*8008  52*2  43-5  4-0  0-1        =99-8. 

6.  Conflens  4-8102  52-4  43-1  3*5  0  7  0*2=99-9. 

7.  AUier  4*8033  52*7  44*2  2-5       •  0-2=99-S. 

8.  Gard  4-7318  (|)48-6  40*5  8-7  1*7  0-3=99-l. 
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M^ne  observes  that  the  pyrites  of  unaltered  sedimentary  rocks  is  mostly  marcasite. 

Pyromelane  C.  U.  Shepard,  Am.  J.  Sci.,  II.  ziil  96,  1856,  Min.,  253,  1857.  In  angular  grainf 
from  the  gold-washings  of  McDowell  Co.,  K  C.  H.  =  6-5;  G.=3-87;  lustre  resinous;  color  red- 
dish to  yellowish-brown  and  black ;  subtrauslucent.  B.B.  infusible,  but  becomes  black  and  opaque 
(whence  the  name) ;  soluble  in  the  fluxes,  giving  reactions  of  titanic  acid  and  iron.  Stated  to  bo 
"essentially  a  titanate  of  alumina  and  iron  with  traces  of  lime  and  glucina,"  and  "may  contain 
zirconia  also  "  ;  but  the  evidence  of  such  a  composition  is  not  given.  Perhaps  a  variety  of  titan» 
ite. 

Pyroxene  (238,  p.  212).  An  analysis  of  malacohte  from  Gefrees  (Fichtelgebirge)  afforded  K. 
Uaushofer  (J.  pr.  Ch.,  cu.  35)  Si  54-00,  ^1  0-62,  Fe  378,  Mn  0*27,  Mg  15-31,  Ca  25-4r)=: 99*65. 
G.  =  3-285. 

For  an  article  on  the  constitution  of  aluminous  pyroxene  and  amphibole,  by  Rammelsberg,  see 
ZS.  G.  Ges.,  xix.  496 ;  and  a  word  on  the  formula,  by  the  author,  p.  794. 

Canaaniie  is  a  whitish  pyroxene  rock,  as  stated  on  page  322.  It  was  called  scapolite  rock  by  Hitch- 
:!Ock  (G.  Rep.  Mass.,  315,  1835,  369,  1841),  and  later  named  Canaaniie  in  Alger's  Min.,  1844,  after 
an  analysis  (see  below)  by  S.  L.  Dana.  It  is  a  whitish  and  grayish-white  rock,  subcrystallinein 
fracture,  with  H.  =  H-5  and  G.  =  3-07,  and  constitutes  ridges  in  the  vicinity  of  Canaan,  Ct.  It  is 
overlaid  by  a  dolomite,  abounding  in  some  layers  in  crystals  of  whitish  pyroxene,  and  at  the  junc- 
tion is  much  mixed  with  the  dolomite.  Dr.  Dana  obtained  in  his  analysis  (Hitchcock's  Rep.,  569, 
1841): 

Si  53-37       'M  10-38       Fe  4-50       Mg  1-62       Ca  25-80       0  4-00  =  99-67. 

A  specimen  has  been  recently  analyzed  by  B.  S.  Burton  (priv.  contrib.),  with  the  following 
results,  showing  that  the  alumina  of  the  preceding  was  an  error : 

Si  51-30       Fe  1-60       Mg  16-47       Ca  25-21       Q  5-91       fl  0-39=100-88. 

The  5-91  carbonic  acid  corresponds  to  18-41  of  carbonate  of  lime  present  as  impurity.  "Whether 
the  carbonate  is  a  result  of  alteration  or  not  is  yet  unascertained. 

Pyrrhotite  (68,  p.  58).  Analyses  of  niccoliferous  pyrrhotite  from  Inverary  and  from  the  Craig- 
muir  mine,  Scotland,  by  D.  Forbes  (Phil.  Mag.,  IV.  xxxv.  174) : 

InsoL 

0-24,  Mg  0-96=99-84. 
0-38,  As  0-04=100-31. 

G.  of  1=4-50;  2=4*602.  Forbes  suggests  that  there  may  be  two  definite  compounds  under 
niccoliferous  pyrrhotite  ;  one  with  the  formula  5  (Fe^  S'')  +  Ni  S,  with  10-93  of  nickel,  and  one  15 
(Fe^  S'*)-i-Ni  S  with  4*10  nickel,  corresponding,  according  to  him,  with  many  analyses  of  pyrrho- 
tite from  a  wide  range  of  localities. 

Quartz  (231,  p.  189).    See  Tridymite  and  Yestan  beyond. 

Refdanskite  Hermann,  J.  pr.  Ch.,  cii.  405.  (412A.)  An  earthy  mineral  occurring  in  masses 
which  fall  to  powder  under  slight  pressure.  Adheres  to  the  tongue.  Color  dirty  grayish-green. 
G.  =  2-77.     Analysis: 

Si  32-10     3tl  3-25       Fe  1215     iii  18-33     ifg  11*50     fi  9*50     Mn,  Bi  tr.    Sand  13-00=99-33. 

Or,  excluding  the  sand.  Si  36-92,  Xl  3-73,  Fe  13-97,  ]S^i  21-07,  Mg  13-22,  I'l  10-92  =  99-83.  0. 
ratio  for  ft.  Si,  H,  3  :  4  :  2,  the  same  as  in  serpentine,  of  which  this  species  may  be  considered  a 
niccoliferous  variety  (see  p.  464). 

RiCHMONDiTE.  HYPOTHETICAL  PHOSPHATE.  The  substauce  labelled  gibbsite  from  Richmond, 
Mass.,  in  which  Hermann  states  he  found  37  p.  c.  of  phosphoric  acid  (see  his  analysis  under  Gibb. 
site,  p.  178)  has  been  named  Richmonditehy  Kenngott  (A^ierteljahrschr.  nat.  Ges.  Zurich,  li.  225). 

SCHEELITE  (614,  p.  605).  Rammelsberg  has  measured  crystals  from  the  Riesengebirge  (ZS.  Q^ 
xix.  493),  and  deduced  the  same  dimensions  as  those  of  Dauber  given  on  p.  G(t5  (Pogg.,  cvii.  272). 
The  crystals  are  unusually  fine,  some  of  them  being  an  inch  in  length.     They  are  found  at  Kies 


S 

Fe 

Ni 

Co 

Cu 

1.  Inverary 

2.  Craigmuir 

37-50 
37-99 

49-97 

5U-87 

11-17 
10-01 

ir. 
1-02 

ir. 
tr. 
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berg  between  Gross-Aupa  and  the  Riesenbaude,  as  described  by  Roemer  (ZS.  G.,  xv.  607),  who 
also  gives  some  measurements  of  the  crystals,  besides  a  particular  account  of  the  geological  cha« 
racter  of  the  region. 

Selbite.  Luftsaures  Silber  (from  anal  by  ^e\h)Widenmann,  Min.,  689,  1194,  Lenz,  Min.,  95,  1194 
Grausilber ;  Carbonate  of  Silver ;  Selb,  Tasch.  Min.,  xi.  394,  1817  ;  Selbit  Haid.,  Handb.,  506,  1845. 
A  grayish  ore,  made  a  carbonate  by  Selb,  its  discoverer,  in  1788,  at  the  mine  Wenzel  near  Wolfach, 
with  the  composition  (Widenmann,  1.  c,  here  cited  from  Lenz,  1.  c),  Carbonic  acid  12,  oxyd  of  sil- 
ver 72-5,  antimony  15*2,  with  carbonic  acid  and  oxyd  of  copper.  According  to  Walchner  (Mag. 
f.  Pharm.,  xxv.  1)  it  is  only  a  mixture;  and,  according  to  Sandberger  (Jahrb.  Min.  1864,  221),  one 
of  Selb's  original  specimens,  under  the  lens,  proved  to  contain  within  earthy  argentite,  besides 
dolomite  and  silver,  and  all  parts  afforded  a  sulphur  reaction. 

Del  Rio  described  a  carbonate  of  silver  from  Real  Catorce,  Mexico,  where  it  is  called  Plata  Azul 
(Gilb.  Ann.,  Ixxi.  11),  which  also  is  regarded  as  a  mixture. 

Serpentine  (411,  p.  464).  An  analysis  of  the  dark  green  noble  serpentine  of  Newburyport, 
Mass.,  gave  T.  Petersen  (Jahresb.  1866,  931,  1868)  Si  41-76,  ^1  ir.,  Fe  406,  Mg  41-40,  H  13-40 
=  100-62.     G.=2-804. 

Silicate  of  Yttria  Damour,  L'Institut,  1853,  78.  H.=5— 6;  scratches  glass.  G.=4-391. 
Color  brown.  Probably  a  silicate  of  yttria.  B.B.  whitens,  but  infusible.  Not  soluble  in  salt  of 
phosphorus.     Sulphuric  acid  heated  to  300°C.  decomposes  it,  leaving  a  siliceous  residue. 

From  the  diamond  sands  of  Bahia,  Brazil. 

Tenorite  (Melaconite,  178,  p.  136).  The  ienorite,  or  oxyd  of  copper  (CuO)  in  small  delicate 
foha,  occurring  at  Vesuvius,  possesses,  according  to  Maskelyno  (Rep.  Brit.  Assoc,  1865,  33), 
double  refraction,  and  moreover  is  optically  biaxial.  This  author  also  states  that  there  are  two 
equal  cleavages  incUned  to  one  another  72°.  As  the  names  tenorite  and  melaconite  were  given 
the  same  year,  and  tenorite  was  made  non -isometric  (hexagonal)  by  its  describer,  it  appears  to  be 
right  that  tenorite  should  be  sustained  for  the  above  mineral,  and  melaconite  be  left  for  the  isome- 
tric kind,  if  any  such  proves  to  be  a  native  species.  That  there  is  an  isometric  form  of  this  Cu  0 
has  been  announced  by  Becquerel,  as  stated  on  p.  137.  Tenorite  may  have  the  form  and  dimen- 
sions found  by  Jenzsch  in  crystals  of  Cu  0  from  the  hearth  of  a  furnace  (1.  c),  or  those  approxi- 
mately of  brookite;  and  this  would  place  it  near  brookite  in  the  system,  under  the  chemical  for- 
mula -Gu  O2  (analogous  to  that  of  brookite).  Having  this  place  in  the  arrangement  it  would  be 
numbered  198B. 

Melaconite  crystals  from  Cornwall,  collected  by  Mr.  Tailing,  have  been  described  by  Maske- 
lyue  (1.  c.)  as  monocUnic,  with  the  planes  0,  i-i,  I,  1,  -1,  6-i,  6-6,  and  0  A  i-i=  80°  28'.  No 
measured  angles  are  given,  but  only  the  deduced  dimensions.  They  have  basal  cleavage  easy. 
The  crystals  are  often  twins,  and  the  composition-face  in  some  of  them  is  i-i.  ,  H.  a  little  above 
4  ;  G.^5-82527.     Church  has  ascertained  that  the  crystals  are  essentially  pure  Cu  0. 

It  would  appear,  according  to  these  observations,  that  this  oxyd  of  copper  is  trimorphous ;  and 
there  exists  a  doubt  whether  tenorite  may  not  have  this  obhque  form. 

Tetradtmite  (31,  p.  30).  F.  A.  Genth  has  analyzed  tetradymite  from  Highland,  Montana  Ter- 
ritory, and  from  the  Phoenix  mine,  Cabarras  Co.,  N.  C,  as  follows  (Am.  J.  Sci.,  II.  xlv.  317): 


Te 

Bi 

S          3Pe 

Cu 

Quartz. 

1.  Montana 

47-60 

50-43 

0-90 

0-78  =  100-01. 

2.  Phcenix  mine 

36-28 

57-70 

5-01  FeO-54 

0-41 

=99-94. 

No.  1  gives  the  ratio  of  Bi  and  Te  2  :  3,  like  the  tetradymite  from  Fluvanna  Co.,  Va.,  and 
Field's  mine,  Ga.  No.  2  contains  a  small  amount  of  pyrite,  leaving  4-40  p.  c.  sulphur  combined 
with  the  bismuth,  and  giving  the  ratio  of  S,  Te,  Bi=l  :  2-03  :  2=Bi^S^+2Bi'^Tel 

Tetbahedrite  (125,  p.  100).     The  following  are  new  analyses : 

1.  Mineral  from  the  Goodwin  mine  near  Prescott,  Arizona,  by  F.  A.  Genth  (Am.  J.  Sci.,  II.  xlv 
320).  .  '    J-  V 

2.  An  argentiferous  variety  (freibergite)  from  the  Foxdale  mine,  Isle  of  Man,  by  D.  Forbes 
(PhiL  Mag.,  IV.  xxxiv.  350),  who  calls  it  polytelite,  though  not  the  true  polytehte  of  Glocker  (p. 
104),  by  whom  this  name  was  introduced ;  G.=4-97.  Forbes  mentions  a  similar  variety  from  the 
Tyddynglwadis  mine  in  N.  Wales. 

3.  Freibergite  from  the  De  Soto  mine,  Star  City,  Nevada,  by  B.  S.  Burton  (Am.  J.  Sou,  IL  xlv 
320);  G.=5.  >  ^>  >    ^  v 
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S 

Sb 

As      Cu       Fe      Zn 

Ag 

1.  Arizona 

26-97 

24-G7 

tr.     38-lG     105     6*23 

3-21 

2.  Isle  of  Mau 

27-48 

24-85 

—     22-62     4-80     4-65 

13-57 

3.  Nevada 

24-35 

27-35 

—     27-40     4-27      2-31 

1459 
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Pb 

=1 00-29  Genth. 

1-43,  quartz  0-34  =  99-74  Forbea 
,  iusoL  0-35  =  100  62  Burton. 


From  No.  1,  4-22  p.  c.  of  quartz  have  been  deducted. 


TiEMANNirB  (65,  p.  56).  Analysis  of  this  species  from  Charlotte  mine,  at  Clausthal  in  the 
Harz,  gave  T.  Petersen  (Jahresb.  1866,  919),  after  excluding  oxyd  of  iron  and  gangue,  Se  24-88, 
S  0-20,  Hg  75-15,  Pb  0-12=10U-35.     G.  =  7  15. 

TiTANiTE  (329,  p.  383).  Hessenberg,  in  No.  8  of  his  Min.  Not.  (1868),  describes  and  figures 
crystals  of  sphene  from  Zillerthal,  G-reiseralp,  St.  Marcel  (greenovite),  Santorin. 

in  the  lettering  on  the  figures,  pp.  383,  y84,  and  in  the  accompanying  text,  the  minus  symbola 
should  properly  (according  to  the  principle  on  p.  xxvii)  \)0  plus^  aod  the  reverse. 

Triciute,  Beloxite.  The  name  Trichiie  (from  Ooi^,  hair)  is  applied  by  Zirkel  (ZS.  G.,  xix.  744, 
1867)  to  microscopic  capillary  forms,  often  curved,  bent,  or  zigzag,  sometimes  stellately  aggregated, 
opaque  and  black  or  reddish-brown,  of  undetermined  nature,  which  he  detected  in  some  kinds  of 
glassy  or  semi-glassy  volcanic  rocks ;  and  Bdoaite  (ib.,  738)  to  microscopic  ocicu/ar  crystals  (whence 
the  name,  from  HeXovr]^  a  needle)^  colorless  and  transparent.  The  trichite,  he  states,  ia  not  pyrox- 
ene or  hornblende ;  the  belouite  may  be  a  feldspar. 

Tredymite  Vom  Rath,  Vorgetr.  Ch.  Ges.  Bonn,  March  7,  1866,  pub.  in  1868  (copy  rec'd  from  v. 
R.,  May  8,  1868).   (2olA.)    Besides  the  two  well-known  forms  of  sihca,  quartz  and  opal,  and  the 
two  problematical  forms  described  by  Jenzsch  i^f,  201,  and  below),  another  is  announced  by  7 
Rath  under  the  above  name. 

Tridymite  occurs  in  small  hexagonal  tables,  colorless  and  transparent,  which  are  usually  com- 
pound, and  mostly  of  three  individuals.  It  has  G.  =  2-2  — 2-3,  or  the  low  specific  gravity  of  opa- 
iustead  of  that  of  ordinary  quartz.  Vom  Rath  alludes  to  the  possibility  of  its  being  a  pscudo- 
morph  of  some  unknown  mineral,  but  observes  that  it  has  the  double  refraction  of  a  substauce 
optically  uniaxial.  It  occurs  in  druses  m  a  volcanic  porphyry,  from  Cerro  St.  Cristoval,  near 
Pachucha,  Mexico,  along  with  crystals  of  hematite  and  needles  of  a  gold-lustred  hornblende. 
Named  in  allusion  to  its  compound  forms  of  tlii-ee  individuals,  or  trins,  from  rot(3i'//uv. 

Ueanophaxe  Websky,  ZS.  G.,  v.  427,  1853,  xL  384.  (376B?)  Orthorhombic,  /a  7=146'  from 
f  A  i-i=:lu7'' ;  a  macrodome  of  about  90°.  Crystals  microscopic  acicular  six-sided  prisms  in 
druses,  containing  also  sometimes  crystals  of  torbernite.  Color  of  isolated  crystals  honey-yellow, 
of  masses  leek-green,  sometimes  blackish-green  from  mixture  with  uraninite.  Optically  ortho- 
rhombic.  11.  below  3.  G.=2-6— 2-8;  2*78  of  a  specimen  not  wholly  pure.  Lustre  of  face  iri 
pearly,  elsewhere  vitreous. 

Analyses  by  Grundmann  (ZS.  G.,  xi.  390) : 

1. 
2. 

Separating  the  sulphids  as  impurities  from  No.  1,  "Websky  deduces  the  0.  ratio  for  li,  ^,  Si, 
fi=l  ;  5  :  4  :  6,  making  it  hence,  if  the  water  be  taken  as  accessory,  a  f-subsilicate ;  whence  the 
formula  (^  fi'^  +  f  ii)Si  +  3  H.  The  specimen  for  the  second  analysis  contained  some  uraninite. 
Found  in  granite,  at  Kupferberg  in  Silesia. 

Valaite.  Valait  W.  Ilelmhacker,  Jahrb.  G.  Reichs,  xviL  210,  1867.  Crystallized.  Partly  ia 
small  hexagonal  tables,  but  forms  not  distinct.  Also  massive.  H.  below  1-5.  Lustre  shining. 
Color  pitch-black.  Streak  black.  Odor  aromatic  when  rubbed  between  the  fingers.  Fracture 
uneven. 

Belongs  among  the  resins,  but  composition  undetermined.  B.B.  swells  to  more  than  10  times 
its  former  bulk,  and  becomes  a  light,  porous  mass,  which  in  a  higher  heat  is  reduced  to  a  grayish 
ash. 

Occurs  in  thin  crusts  on  dolomite  and  calcite,  or  in  druses  of  small  crystals,  in  the  Rossitz-Osla- 
waner  Coal  formation,  Moravia.  It  is  associated  with  hatchottito,  and  the  same  bo  i  ailbrds  somt 
mineral  oiL 


Si      Xl        9      Mg 

Ca 

K      ^        fi      Bi       Sb 

Te 

Fe     Pb     Cu     Ag     S 

15-81    6-65   49-84    1-35 

4-69 

1-71    0-12    1411    1-73    1-46 

0-43 

0-57  0-29  0-21  0-11  1-66  = 
99-74. 

11-19    2-80   54-23    1-19 

3-58 

0-80   0-05   12-19    1-77    1-86 

0-22 

0-89  0-38  5-24  ?  3-96  = 
100-34. 
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Vestan  Jemsch,  Pogg.,  cv.  320,  1858.  Quartz  under  a  triclinic  form,  according  to  Jenzsch'ft 
observations.  The  angles  are  stated  to  be  only  approximative.  Two  of  them,  95^°  and  133°,  are 
very  near  i?  A  R  and  Ba-B  in  ordinary  quartz;  G-.  =  2-65  — 2*66,  as  in  quartz.  The  observa- 
tions need  confirmation.  The  crystals  here  referred  occur  mostly  in  melaphyre,  and  the  localities 
mentioned  are  mainly  in  Saxony  and  the  Thuringer  Wald. 

YOLGERiTB  (229,  p.  188).  The  name  Volgerite  was  given  by  the  author  (Min.,  142,  1854)  to 
Volger's  mineral,  for  which  Volger  wrote  the  formula  adopted  as  that  of  the  species  on  p.  188. 
The  African  mineral  analyzed  by  Cumenge,  which  is  referred  on  the  same  page  to  Volgerite, 
although  of  somewhat  doubtful  composition,  is  the  Cumengite  of  Kenngott  (Min.,  29,  1853). 

"Wasite  J.  F.  Bahr,  Pogg.,  cxix.  572,  1863.  A  mineral  resembling  aUanite,  of  a  brovraish-black 
color,  but  yellowish-brown  in  thin  splinters  and  powder,  with  traces  of  cleavage  in  one  direction. 
According  to  a  qualitative  examination  by  Bahr,  it  contains  silica,  alumina,  yttria,  sesquioxyd  of 
iron,  cerium,  didymium,  calcium,  manganese,  lime,  alkali,  a  trace  of  uranium,  without  glucina, 
together  with  the  oxyd  of  a  now  metal  he  named  wasium  (after  the  royal  family  of  Wasa,  Sweden). 
In  a  later  paper  (Ann.  Ch.  Pharm.,  cxxxii.  127),  Bahr  makes  this  oxyd  thoria.  Nickles  had  sug- 
gested previously  that  it  might  be  impure  cerium. 

From  Eonsholm,  an  island  near  Stockholm.    The  relations  of  the  mineral  remain  doubtful. 

"Wernerite  (299,  p.  320).  The  pink  scapolite  of  Bolton,  Mass.,  yielded  T.  Petersen  (Jahresb. 
1866,  928,  1868)  Si  48-34,  *1  29-09,  Ca  15-40,  Na,  with  a  little  K  [6-56],  3  0-62=100.  G.= 
2'719.    The  analysis  agrees  very  closely  with  that  by  Wolff  (p.  320). 

WoHLERiTE  (265,  p.  261).  According  to  new  optical  investigations  by  Descloizeaux  (L'Institut, 
1868,  35),  wohlerite  crystals  are  monoclinic  instead  of  orthorhombic. 

ZoiSiTE  (280,  p.  290).  Damour  (C.R.Jxiii.  1038)  found  on  analysis  of  an  ancient  stone  implement 
from  Neuchatel  a  composition  corresponding  to  that  of  saussuriie,  Si  60"69,  3^1  25-65, 3Pe  2*50,  Mg 
0-76,  Oa  10-61,  Na  4*64,  ign.  0-30=:  100-15.     G.= 3-20— 3-43. 

A  zoisite  from  Pinzgau  has  part  of  the  alumina  replaced  by  oxyd  of  chrome,  according  to  F. 
Sandberger  (Jahrb.  Min.  1867  834).  A  chrome  zoisite  has  also  been  mentioned  by  Breithaupt  as 
occurring  in  Salzburg. 
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Abichite,  570. 

Abrazite,  418. 

Acadialite,  434. 

Acanthite,  51. 

Acerdeae,  171. 

Achates,  194. 

Achirite,  401. 

Achmatite,  281. 

Achmit,  224. 

Achroite,  365. 

Achtaragdite,  478. 

Acicular  Bismuth,  100. 

AciouUte,  100. 

Acmite,  224. 

Actinolite,  Actinote,  232, 

Adamantine  spar,  138. 

Adamas,  21,  138. 

Adamine,  Adamite,  565. 

Adamsite,  309. 

Adelpholite,  525 ;  275. 

Adinole,  349. 

Adularia,  352. 

-^delforsite,  212,  400. 

^Edelite,  410. 

JEgmne,  ^gyrite,  223. 

./Euigmatite,  285. 

iErosite,  94. 

Aes  cyprium,  14. 

-<Eschynite,  622,  793. 

Aftonite,  104. 

Agalmatolite,  480;  452, 454, 483. 

Agaphite,  580. 

Agaric  mineral,  680, 

Agate,  194. 

Agnesite,  793. 

Agustite,  530. 

Aigue-marine,  245. 

Aikinite,  100. 

Ainalite,  169. 

Akanthit,  51. 

Akanticone,  281. 

Akmit,  224. 

Akontit,  78. 

Alabandin,  Alabandite,  46. 

Alabaster,  637. 

Alalite,  214. 

Alaun.  651. 

Alaunstein,  658,  659. 

Albertite,  753. 

Albin,  415. 

Aibite,  348 ;  324. 


Alexandrite,  155. 
Algerite,  323. 
Algodonite,  37. 
Alipite,  404. 
Alisonite,  84. 
Alizite,  V.  Alipite,  404 
Allagite,  227. 
Allauite,  285. 
Allemoutite,  18. 
AUochroitc,  268. 
Alloclasite,  81. 
Allogonito,  546. 
Allomorphite,  616. 
AUopalladium,  12. 
Allophane,  419. 
Alluaudite,  542. 
Almandiu,  Almandite,  267. 
Alstonite,  698. 
Altaite,  44,  793. 
Alum,  Native,  651,  652. 

Ammonia,  651. 

Feather,  654. 

Iron,  654. 

Magnesia,  Manganese,  So- 
da, 653. 
Alumian,  631. 
Alumina,  137. 

Fluate,  126. 

Fluosilicate,  376. 

Hydrate,  168. 

Hydro-Sulphate,  658. 

Mellate,  750. 

Phosphates.  575,  587. 

Sulphate,    631,    649,    658, 
662. 
Alumina  and  Lime  Phosphate, 
687. 

Carbonate,  709. 
Alumine  fluatee  alcaline,  126. 

phosphatee.  575,  587. 

sulfatee,     631,    649,    658, 
662. 
Aluminilite,  058. 
Aluminite,  058. 
Aluminum,  Fluorid,  126. 
Alumocalcite,  199. 
Alumstoue,  658. 
Alun,  651. 
Aliinite.  658. 
Alunogen,  649. 
Alurgite,  764. 


Alvite,  611. 
Amalgam,  Native,  18. 

Gold,  14. 
Amausite,  351. 
Amazonstone,  355. 
Amber,  740. 
Amblygonite,  545. 
Ambrite,  741. 
Amethyst,  193. 

Oriental,  138. 
Amiant,  234,  405. 
Amianthoide,  234. 
Amianthoide  magnesite,  176. 
Amianthus,  234,  465. 
Ammiolite,  547. 
Ammoualun,  651. 
Ammonia  alum,  651. 
Ammonia,  Bicarbonate,  706. 

Muriate,  114. 

Phosphate,  551. 

Sulphate,  635, 
Ammonia  and  Soda,  Phosphate 

551. 
Amoibite,  72. 
Amphibole,  232,  793. 
Amphibolite,  235,  343. 
Amphigene,  334. 
Amphigenyte,  335. 
Amphilogite,  311. 
Amphithalite,  587. 
Amphodelite,  337. 
Anageuite,  v.  Chrome  oohreu 
Analcite,  Analcime,  432. 
Analcimo  carnea,  317. 
Analzim,  432. 
Anatase,  161. 
Anauiite,  458. 
Andalusite,  371,  794. 
Audosino,  Andesite,  344. 
Andesyte,  345. 
Andradite,  268. 
Andreasbcrgolite,  439. 
Androolite,  439. 
Anglarite,  556. 
Anglcsite,  622, 
Anglesite,  Cupreous,  668, 
Anhydrite,  621. 
Ankerite,  686. 
Annaborgite,  560. 
Annite,  308. 
Anuivite,  103. 
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Anorthite,  337,  194. 
Antholite,  234 ;  230,  231, 
Anthophyllite,  231 ;  208. 

Hydrous,  242. 
Anthosiderite,  407. 
Anthracite,  754. 
Anthraconite,  677. 
Anthracoxen,  745,  746. 
Anthracoxenite,  746. 
Anthrax,  138,  147. 
Antiedrite,  417. 
Ajitigorite,  46o. 
Antimoine  natif,  18. 

oxide,  184. 

oxide  sulfure,  186. 

sulfure,  29. 

sulfure  nick eli fere,  73. 

sulfure    plombo-cuprifere, 
96. 
Antinion,  Gediegen,  18. 
Antimon-arsen,  18, 
Antimonate  of  Lead,  591. 
Antimonbleispath,  591. 
Antimonblende,  186. 
Antimonbli'ithe,  184. 
Antimonfahlerz,  100. 
Antiraouglanz,  90. 
Antimonite  of  quicksilver,  547. 
Antimonial  arsenic,  18. 

copper,  85. 

copper  glance,  96. 

nickel,  61. 

ochre,  187,  188. 

silver,  35. 
Antimonite,  29. 
Antimonkupferglanz,  96. 
Antimonnickel,  61. 
Antimo  n  n  ick  elglanz,  73. 
Antimonocher,   187. 
AntimonophyUite,  185. 
Antimonoxyd,  184. 
Antimonsaures  bleioxyd,  591. 
Antimonsilber,  35. 
Antimonsilberblende,  94. 
Antimony,  Native,  18. 

Arsenical,  18. 

Gray,  29;  90. 

Oxyd,  184. 

Plumose  ore  of,  91. 

Red,  186. 

Sulphid,  Sulphuret,  29. 

White,  184. 
Antimony  blende,  184. 

bloom,  184. 

glance,  29. 

ochre,  187,  188. 
Antozonite,  124. 
Antrim olite,  430. 
Apatelite,  657. 
Apatite,  630. 

Aphanese,  Aphanesite,  570. 
Aphanyte,  240. 
Aphertsie,  563. 
Aphrite,  Aphrizite,  365,  678. 
A-phrodite,  457. 


Aphroselenon,  640. 
Aphrosiderite,  502. 
Aphthalose,  Aphtliitalite,  615. 
Aphthonite,  104. 
Apjohnite,  653. 
Aplome,  268. 
ApophyUite,  415. 
Apyrite,  365. 
Aquamarine,  245 :  530. 
Araeoxene,  609. 
Aragonite,  694. 
Aragonspath,  694. 
Arcanite,  615. 
Arcticite,  319. 
Arendalite,  281. 
Arfvedsonite,  243. 
Argent  antimonial,  35. 

antimonie  sulfure,  94  ;  93. 

bromure,  115. 

come,  115. 

fragile,  106. 

gris  antimonial,  93. 

iodure,  117. 

molybdique,  32. 

muriate,  115. 

natif,  9. 

noir,  106. 

seleniure,  39. 

sulfure,  38. 

sulfure  flexible,  55. 

sulfure  fragile,  106. 

sulfure  antimonifere  et  cu- 
prifere,  93. 
Argentine,  678. 
Argentite,  38. 
Argentopyrite,  39. 
Argillyte,  359. 
Argyrit,  38. 
Argyroceratite,  116. 
Argyrose,  38. 
Argyrythrose,  94. 
Aricite,  418. 
Arkansite,  164. 
Arksutlte,  128. 
Armenian  -whetstone,  138. 
Arquerite,  14. 
Arragonite,  694. 
Arsenate  of  lime,  554. 
Arseneisen,  76,  77. 
Arseneisensinter,  589. 
Arsenglauz,  18. 
Arsenic,  Antimonial,  18. 

Native,  17. 

jaune,  27. 

oxydo,  183. 

rouge,  26. 

sulfure,  27. 

Sulphid,  26,  27. 

White,  183. 
Arsenical  antimony,  18. 

bismuth,  18. 
Arsenicite,  554. 
Arsenigesaure,  183. 
Arsenikalkies,  76. 
Arsenikautimon,  18. 


Arsenikbleispath,  v.  Mimetite 
Arsenikbliithe,  183,  554. 
Arsenikeisen,  76. 
Arsenikalfahlerz,  104. 
Arsenikglanz,  18. 
Arsenikkalk,  183. 
Arsenikkies,  76,  78.     • 
Arsenikkobaltkies,  71. 
Arsenikkupfer,  36. 
Arsenikmangan,  61. 
Arseniknickel,  60,  70. 
Arsennickelglanz,  72. 
Arseniksaures  Kupfererz,  564. 
Arseniksilber,  35. 
Arseniksilberblende,  96. 
Arsenik-sinter,  574. 
Arsenikspiessglanz,  18. 
Arsenikwismuth,  18,  391. 
Arseniosiderite,  584. 
Arsenite,  183. 
Arsenocrocite,  584. 
Arsenomelan,  87,  92. 
Arsenolite,  183. 
Arseuopyrite,  78,  794. 
Arsenosiderite,  76. 
Arsenous  acid,  183. 
Asbeferrite,  234. 
Asbestus,  234;  216. 

Blue,  243. 
Asbolan,^  Asbolite,  181. 
Asparagus-stone,  530. 
Aspasiolite,  485 ;  301. 
Asperolite,  402, 
Asphaltene,  729,  751. 
Asphaltum,  751. 
Aspidelite,  383. 
Astoria,  138. 
Astrakanite,  643. 
Astrophyllite,  308. 
Atacamite,  121,  794. 
Atelesite,  392. 
Atlaserz,  713. 
Atlasite,  716. 
Atheriastite,  323. 
Atramenstein,  645. 
Atramentum,  645. 
Attacolite,  580. 
Auerbachite,  276. 
Augelite,  580. 
Augite,  216. 
Auina,  332, 
Auralit,  485. 
Aurichalcite,  712. 
Auriferous  pyrites,  6. 
Auripigmentum,  27. 
Aurotellurite,  81. 
Aurum  graphicum,  81. 

paradoxum,  19. 
Automolite,  149. 
Autunite,  586. 
Aventurine,  quartz,  193. 

feldspar,  335,  346,  356k 
Axinite,  297. 
Azorite,  761. 
Azure  spar,  or  stone,  672. 
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Aiiurite,  715;  572. 

Babingtonite,  227,  794. 
BagraLicnite,  285. 
Baierine,  515. 
Baikalite,  215. 
Baikerinite.  747. 
Baikerite,  733. 
Balas  ruby,  147. 
Ballesterosite,  63. 
BaJtimorite,  503 ;  465. 
Bamlite,  373. 
Bardiglione,  621. 
Barilla  de  cobre,  15. 
Barnhardtite,  67,  794. 
Baralite,  v.  Bavalite. 
Barite,  616. 
Barolite,  697. 
Baroselenite,  616. 
Barraadite,  674  ;  584. 
Barsowite,  340. 
Barytocolestin,  616. 
Barystroutianite,  699. 
Baryta,  Carbonate,  697. 

Garb,  of  lime  and,  698 

Sulphate,  616. 

Sulphato-carb.,  698. 
Baryt,  Barytes,  616. 
Barytite,  Barytine,  616, 
Baryt-Harraotome,  439. 
Barytocalcite,  701 ;  698. 
Barytocelestite,  620 ;  617. 
Barytophyllit,  504. 
Basalt,  343. 
Basaltine,  216. 
Basaaite,  195. 
Basanomelan,  143. 
Basicerine,  126. 
Bastite,  469 ;  209. 
Bastonite,  308. 
Bathvlllite,  742. 
Batrachite,  255. 
Baudisserite,  686. 
Baulite,  359. 
Bauxite,  174. 
Bavalite,  796. 
Bayldoaite,  565. 
Beaumontite,  444. 
Beauxite,  174. 
BechUite,  597. 
Bockite,  196. 
Beilstein,  2.33. 
Beinbrech,  v.  Tufa. 
Bell-metal  ore,  68. 
Belonit,  100,  805. 
Benzole,  737. 
Beraunite,  653. 
Berengelite,  753. 
Berg-butter,  655. 
Berg-crystal,  v.  Quarts 
Bergholz,  406. 
Bergmannite,  426. 
Bergraehl,  680. 
Bertrinilcb,  680. 
3erg61,  723. 


Bergpeeh,  741,  761. 
Berggriin,  713. 
Bergsalz,  112. 
Bergseifo,  476. 
Bergtheer,  751. 
Berliuite,  571. 
Bernstein,  740,  741. 
Beryl,  245,  794. 
Berthierine,  511. 
Berthierite,  86. 
Berzelianite,  46,  795. 
Berzeliite,  544. 
Berzeline,  46 ;  362. 
Berzelite,  120. 
Beudantito,  589. 
Beurre  de  Montague,  655. 
Beustite,  281. 
Bieberite,  647. 
Biliarite,  483. 
Bildstein,  480. 
Bimsstein,  v.  Pumice,  359. 
Biudheimite,  591. 
Binnite,  90 ;   87. 
Biotine,  337. 
Biotite,  304. 
Bismite,  185. 
Bismuth,  19. 

Acicular,  100. 

Carbonate,  716. 

Cupreous,  86,  98,  100. 

Native,  19. 

Oxyd,  185.      . 

Silicate,  391. 

sulfure  plombo-argentifere, 
36. 

sulfure    plombo-cupriferc, 
100. 

Sulphuret.  30. 

Telluric,  30,  31. 
Bismuth-glance,  30. 

blende,  391. 

nickel,  47. 

ochre,  185. 

silver,  36. 
Bismuthaurite,  795, 
Bismuthine,  30. 
Bisrauthinite,  30. 
Bisrautholamprite,  30. 
Bisrautite,  716. 
Bitterkalk,  682. 
Bittorsalz,  644. 
Bitter  spar,  682. 
Bitterspath,  682. 
Bitterstein,  290. 
Bitume  liquide,  723. 

glutineux,  728. 
Bitumen,  751. 

Elastic,  734. 
Bituminoses  holz,  755. 
Bituminous  coal,  754. 
Black  copper,  136;  181. 

hematite,  180. 

manganese,  162, 

silver,  100. 

lead,  24. 


"Blackjack,  48. 
Blakeite,  652. 
Blatterera,  82. 
Bliitterkies,  v.  M.jcasite. 
Blattertellur,  82. 
Bliitterzeolith,  444. 
Blaubleierz,  40. 
Blaueisenerz,  556. 
Blaueisenstein,  243. 
Blauspath,  572. 
Blei-aluminat,  577. 
Blei,  Gediegen,  17. 
Bleichromat,  629. 
Bleifahlerz,  v.  Bournonite, 
Bleigelb,  v.  Wulfenite. 
Bleiglanz,  40. 
Bleiglas,  622. 
Bleiglaite,  136. 
Bleigummi,  577. 
Bleilasur,  663. 
Bleihornerz,  703. 
Bleimolybdat,  607. 
Bleiniere,  591. 
Bleinierite,  591. 
Bleioxyd,  136. 
Bleischeelat,  606. 
Bleischimmer,  91. 
BleLsulphotricarbonat,  624 
Bleischweif,  40. 
Bleivitnol,  622. 
Blende,  48. 
Blodite,  643. 
Bloodstone,  194. 
Blue  asbestus,  243. 

feldspar,  572. 

iron  earth,  556, 

John,  123. 

malachite,  715. 

spar,  572. 

vitriol,  64a 
Blumenbachite,  46. 
Blumite,  604. 
Blutstein,  140. 
Bobierrite,  795. 
Bodenito,  289. 
Bohnerz,  172. 
Bog-butter,  747. 
Bog-iron  ore,  172,  178. 

manganese,  181. 
Bole,  Bolus,  476. 
Bolivianite,  109. 
Bolognian  spar,  616. 
Bolopherit,  215. 
Bolton  ite.  255. 
Bousdorffite,  486 ;  301. 
Boracic  acid,  594. 
Boracite,  595. 
Borax,  597. 
Borazit,  595. 
Bordite,  398. 
Borickite,  588. 
Boric  acid,  594. 
Bornine,  30. 
Boniito,  44. 
Bornstein,  v.  Bernstein. 
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Borocalcite,  599. 
Boronatrocalcit,  698. 
Borosilicate  of  lime,  380. 
Bosjemanite,  654. 
Botallackite,  121. 
Botryogen,  657. 
Botrjolite,  380. 
Botryt,  657. 
Boulangerite,  99,  795. 
Bourboulite,  800. 
Bournonite,  96 ;  373. 
Bournonit-nickelglanz,  74. 
Boussingaultite,  635. 
Bowenite,  465. 
Bragite,  525;  276. 
Brauchite,  736. 
Branderz,  v.  Idrialite. 
Brandisite,  508. 
Braunbleierz,  535 ;  610. 
Braunbleioxyd,  167. 
Brauaeiseustein,  172. 
Braunite,  163. 
Braunkohle,  755. 
Brauijspath,  682. 
Braunstein,  162. 

Piemontischer,  285. 

Grauer,  165. 

Schwarzer,  162. 
Braunsteinkies,  46. 
Braunsteinkiesel,  268. 
Bredbergite,  270. 
Breislakite,  216. 
Breithauptite,  61 ;  83. 
Breunnerite,  686.    • 
Brevicite,  426. 
Brewsterite,  445. 
Brewstoline,  761. 
Brewsterlinite,  761. 
Brittle  silver  ore,  106. 
Brocatello,  678. 
Brochantite,  664,  795. 
Bromargyrite,  116. 
Bromic  silver,  116. 
Bromite,  116. 
Broralite,  698. 
Brorasilber,  116. 
Bromyrite,  116. 
Brogniardite,  90. 
Broguiartin,  627. 
Brongnartine,  664. 
Bronzite,  208;  215,  508. 
Brookite,  164. 
Brosite,  Brossite,  682. 
^Brown  coal,  755. 

iron  ore,  169. 

hematite,  169. 

ochre,  169. 

spar,  682  ;  685,  686. 
Briicknerellite,  748. 
Brucite,  175;  363. 
Brushite,  552. 
Bucararaangite,  741, 
Bucholzite,  373. 
Bucklandite,  285. 
Buhrstone,  196. 


Bunsenite,  134. 

Buntbleierz,  535. 
Buntkupfererz,  44. 
Buratite,  712. 
Bustamite,  225. 
Buttermilcherz,  115. 
Butyrellite,  747. 
Butyrite,  747. 
Byssolite,  234. 
Bytownite,  340. 

Cabocle,  see  Hydr.  Phosphate 

of  Alumina  and  Lime,  587. 
Cabrerite,  561. 
Cacholong,  199. 
Cacoxenite,  Cacoxene,  584. 
Cadmia,  407. 

Cadmium,  Sulphuret  of,  59. 
Cadmium-blende,  59. 
Cairngorm  stone,  193. 
Calaite,  580. 
Calamine,  407;  692,  711. 

Electric,  407. 

Green,  712. 
Calamite,  233. 
Calaverite,  795. 
Calcareobarite,  617. 
Calcareous  spar,  670. 

tufa,  680. 
Calcedoine,  194. 
Calciraangite,  678. 
Calcinitre,  593. 
Calciocelestite,  620. 
Calcioferrite,  578. 
Calcite,  670,  795. 
Calc-sinier,  680. 
Calcouranite,  586. 
Calderite,  269. 
Caledonite,  625. 
Calk,  616. 
Callainite,  672. 
Callais,  580. 
Calomel,  111. 
Calstronbarite,  616. 
Calyptolite,  273. 
Campylite,  537. 
Canaanite,  220,  322,  803. 
Cancriiiite,  329. 
Candite,  147. 
Canehlstein,  266. 
Cannel  Coal,  755. 
Cantonite,  83,  84. 
Caoutchouc,  Mineral,  34. 
Capillary  pyrites,  56. 
Capillose,  56. 
Capnite,  692. 
Caporcianite,  399. 
Carbocerine,  709. 
Carbonado,  22. 
Carbon  diamantaire,  22. 
Carbunculus,  138,  147,  265. 
Carchedonius,  265. 
Carinthine,  235. 
Carmenite,  52. 
Carminite,  545. 


Canninspath,  545. 

Carnallite,  lis. 

Carnat,  474. 

Carnatite,  344. 

Carnelian,  194. 

Carolathine,  420. 

Carpholite,  419. 

Carphosiderite,  661. 

Carphostilbite,  424. 

Carrara  Marble,  680. 

CarroUite,  69. 

Cassinite,  356. 

Cassiterite,  157,  796. 

Cassiterotantalite,  614, 

Castelnaudite,  528. 

Castellite,  386. 

Castillite,  46. 

Castor,  229. 

Catapleiite,  401. 

Cataspilite,  483 ;  301. 

Catihnite,  796. 

Cat's-eye,  193 ;  640. 

Cavolinite,  327. 

Cawk,  616. 

Celadonite,  463. 

Celestite,  Celestine,  619;  671 

Celestobarite,  617. 

Centrallassite,  796. 

Cerargyrite,  114. 

Cerasine,  Cerasite,  120,  703. 

Cerine,  285. 

Cerinite,  445,  796. 

Cerinstein,  413. 

Cerite,  413. 

Cerium,  Carbonate,  709. 

Fluorid,  126. 

Silicate,  413. 
CeroHte,  470. 

Ceroxydulkohlensaures,  709. 
Cerussite,  Ceruse,  700. 
Cervantite,  187. 
Ceylanite,  Ceylonite,  147. 
Chabazite,  Chabasie,  434. 
Chalcanthite,  648 ;  646. 
Chalcanthum,  645. 
Chalcedony,  194. 
ChalchihuitL  293. 
Chalcites,  645. 
Chalcocite,  52. 
Chalcodite,  460. 
Chalcolite,  585 ;  586. 
Chalcophacite,  567. 
ChalcophyUite,  671. 
Chalcopyrite,  65. 
Chalcosine,  62. 
Chalcostibite,  85. 
Chalcotrichite,  133. 
ChalUite,  424. 
Chalk,  679. 
Chalkosiderit,  583. 
Chalkosin,  52. 
Chalybite,  688. 
Chamasite,  16. 
Chamoisite,  511. 
Chanarcillite,  36. 


atliamite,  70. 

laui  arseniatee,  544. 

boratee  si'.iceuse,  380. 

carbonat^c,  670,  682. 

fluaWe,  123. 

phosphatee,  530. 

sulfa  tee  621 ;  637. 
lelmsfordite,  319, 
lenevixite,  588. 
ienocoprolite,  798. 
lerokine,  535. 
ert,  195. 
lesterlite,  352. 
lessy  copper,  715. 
lessylite,  715. 
liastolite,  371. 
iildrenite,  579. 
lileite.  612;  169. 
lilenite,  36. 
liltonite,  v.  Prehnite. 
limborazite,  694. 
liolite,  128. 
liviatite,  86. 
iladnite,  208. 
iloanthite,  70. 
ilor-apatite,  531. 
ilorastrolite,  412. 
ilorite,  497. 

ferrugineuse,  497. 
iloritoid,  504. 
iloritspath,  504. 
ilorkalium,  111. 
)lormerkur,  111. 
iloromelan,  503. 
hloropal,  461. 
Iilorophajite,  510. 
hlorophane,  123. 
Iilorophanerit,  462. 
hlorophyllite,  301,  485. 
Iilorospinel,  147. 
hlorquecksilber,  111. 
hlorsilber,  115. 
hlorspatb,  120. 
hodneffite,  128. 
hondrarsenite,  562. 
hondrodite.  363. 
honicrite,  494. 

hrismatine,  Chrismatite,  728. 
hristiauite,  337,  438. 
hristophite,  48. 
hrombleispath,  629. 
'hromchlorit,  495. 
'hromeisenstein,  153. 
'hrome  ochre,  510. 
hromgliramer,  309. 
"hromiciron,  153. 
hromite,  153. 
'hroraoferrite,  153. 
'hromphosphorkupferbleispath 

631. 
'hryolith,  126. 
Ihrysoberyl,  155,  796. 
'hrysocoUa,  402  ;  597,  713. 
JhrysoUte,  266;  272,  367,  376, 
630,  795. 
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Chrysolite,  Titaniferous,  255. 

White,  255. 

Irou,  2.^8. 

Irou-mauganeso,  259. 
Chrysophane,  508. 
Chrysoprase,  194,  246. 
Chrysoprase  earth,  510. 
Chrysotile,  4)j5. 
Ciiurchite,  555. 
Chusite,  258. 
Cimohte,  457. 
Cinnabar,  55. 
Cinnamon-stone,  266. 
Cipolino,  678. 
Cirrolitc,  579. 
Claudetite,  796. 
Claustlialite,  42,  796. 
Clay,  473,  etc. 
Clayite,   108. 
Cleavelandite,  348. 
Cleiophane,  48. 
Chngmanite,  506. 
Clinkstone,  359. 
Chnoclase,  Chnoclasite,  570. 
Clinochlore,  497 ;  504. 
Chnoedrit,  101. 
Clintonite,  508. 
Cluthalite,  433. 
Coal,  Mineral,  753. 

Boghead,  742,  755. 

Brown,  755. 

Cannel,  755. 
Cobalt,  Arsenate  of,  558. 

Arsenical,  68,  70. 

Black,  181.      ' 

Carbonate,  711. 

Earthy,  181. 

Glance,  71. 

Gray,  70. 

gris,  70. 

ochre,  558. 

oxide  noir,  181. 

Red,  558. 

Sulphate,  647. 

Sulphuret,  47,  68. 

White,  70,  71. 
Cobalt  bloom,  558. 
Cobalt  glance,  7 1 . 
Cobaltine,  Cobaltite,  71. 
Cobalt-mica,  558. 
Cobalt  pyrites,  68. 
Cobalt  vitriol,  647. 
Coccinite,  117. 
Coccolite,  214. 
Coke,  754. 
Colestin,  619. 
Collyrit€,  420;  476. 
Colly riura,  473. 
Colophonite,  268. 
Columbite,  515. 
Comptonite,  424. 
Conarite,  405. 
Condrodite,  363. 
Condurrite,  36,  797. 
Confolensite,  459. 
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Conichalcite,  566. 
Conite,  682. 
Connellite,  627. 
Cookeile,  489. 
Copal,  Fossil,  739. 
Copaliue,  Copahte,  739. 
Copiapite,  655;  656. 
Copper,  14. 

Autinionial,  85. 

Arsenate,  562,  564,  56T. 

Arsenical,  36,  37. 

Black,  136. 

Blue,  65,  715. 

Curbonaie,  713,  715. 

Chlorid,  121,  122. 

Chroiuulo,  630. 

Emerald,  401. 

Gray,  lul. 

Indigo,  83. 

Muriate,  121. 

Oxyclilorid,  121,  122. 

Oxyd,  133,  136. 

Pho.sphate,  563,  668. 

Purple,  44. 

rynious,  65. 

Red,  133. 

Selenid,  46. 

Silicate,  401,  402. 

Sulphate,  648. 

Sulphato-clilorid,  627. 

Sulphuret,  52;  44,  65,  83. 

Vanadate,  611. 

Vanegatfd,  44. 

Vitreous,  52. 
Copper  and  lead,  Selenid  oC,  4j 
Copper  froth,  v.  Tyrolite. 
Copper  glance,  52. 
Copper  green,  402. 
Copper  mica,  671. 
Copper  nickel,  60. 
Coppe"  ore,  136. 

Blue,  715. 

Emerald,  401. 

Green,  713. 

Octaliedral,  133. 

Velvet,  666. 

Yellow,  65. 
Copper  pyrites,  65. 
Copper-uranite,  685. 
Copper-vitriol,  648. 
Copperas,  646. 

Soda,  V.  Jarosite. 

Pota.sh,  V.  Jaroftita. 

White,  650. 

Yellow,  655. 
Copperasine,  66U. 
Coprolites,  634. 
Coquimbitc,  650. 
Coracite,  154. 
Corallinerz,  56. 
Cordierite,  299. 
Corindon,  137. 
Comaline,  194. 
Comeine,  240. 
Conieoua  lead,  70S. 
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Cornubianite,  v.  Felsite 
Cornwallite,  569. 
Corsilyte,  235. 
Coruudellite,  606. 
Corundophilite,  504. 
Corundum,  137. 
Corynite,  74. 
Cosalite,  797. 
Cottaite,  353. 
Cotunoite,  117. 
Couzeranite,  326. 
Covelline,  Covellite,  83. 
Craie  de  Biangon,  45. 
Credrierite,  166. 
Crichtonite,  143. 
Crispile,  159. 
Cristianite,  337. 
Crocalite,  426. 
Crocidolite,  243. 
Crocoite,  Crocoisite,  628. 
Cronstedtite,  503. 
Crookesite,  40. 
Cross-Stone,  Crucite,  371. 
Cryolite,  126,  797. 
Cryophyllite,  316. 
Cryptolite,  529. 
Cryptoline,  Cryptolinite,  762. 
Crvptomorphite,  599. 
Crystallus,  189. 
Cuban,  Cubanite,  65. 
Cube  ore,  578. 
Cube  spar,  621. 
Cubizit,  432. 
Cuboite,  432. 
Cuivre  arseniate,  564,  671. 

arsenical,  36. 

carbonate,  713,  715. 

gris,  101. 

hydrosiliceux,  402. 

jaune,  65. 

muriate,  121. 

natif,  14. 

oxide  rouge,  133. 

phosphate,  563,  568. 

pyriteux,  65. 

pyriteux  hepatique,  44. 

selenie,  39,  46. 

spicitbrme,  52. 

sulfate,  648. 

sulfure,  52. 

sulfure  argentif^re,  54. 

vanadate,  611. 

veloute,  666. 

vitreux,  52. 
Cumengite,  806. 
Cummingtonite,  234;  225. 
Cupreine,  53. 
Cupreous  anglesite,  663. 

manganese,  181. 
O-aprite,  133. 
Cuproplumbite,  42. 
Cuproscheelite,  606. 
Cuprouranite,  585. 
Cyanite,  376. 
Cyaneus,  331. 


Cyanochroite,  649. 
Cyanolite,  797. 
Cyanosite,  Cyanose,  648. 
Cyanotrichite,  666. 
Cyclopeite,  216. 
Cyclopite,  340. 
Cymatolite,  455. 
Cymophane,  155. 
Cyprine,  276. 
Cyprite,  52. 
Cyrtolite,  275. 

Dalarnite,  78. 

Daleminzite,  51. 

Damourite,  487. 

Danaite,  78. 

Daualite,  265. 

Danburite,  299. 

Dannemorite,  234. 

Daourite,  365. 

Darwinite,  37. 

Datholite,  Datolite,  380. 

Datolith,  380. 

Davidsonite,  245. 

Davite,  649. 

Davyue,  Davina,  327. 

Dechenite,  609. 

Degeroite,  489. 

Delanovite,  459. 

Delawarite,  356. 

Delessite,  497. 

Delphiuite,  181. 

Delvauxite,   Delvauxene,    583 ; 

588. 
Demidoffite,  402. 
Demaut,  21. 
Demantspath,  138. 
Dendrachates,  195. 
Derbyshire  spar,  123. 
Derraatin,  471. 
Descloizite,  609. 
Desmin,  441,  442. 
Devilliue,  665. 
Devonite,  675. 
Deweylite,  469. 
Diabase,  240;  343. 
Diabase  Porphyry,  343. 
Diaclasite,  210. 
Diadochite,  588. 
Diagonite,  445. 
Diallage,  Green,  215,  235. 

Plydrous,  221. 

Metalloidal,  208,  209. 

Talkartiger,  210. 
Diallogite,  691. 
Diamant,  21. 
Diamond,  21. 
Dianite,  516. 
Diaphorite,  v.  Allagite. 
Diaspore,  168. 
Diastatite,  235. 
Dichroite,  299. 
Didrimite,  811. 
Didymite,  311. 
Digenite,  52< 


Dihydrite,  568. 
Dillenburgite,  402. 
Dillnite,  421. 
Dimagnetite,  151. 
Dimorphite,  Dimorphine,  2t 
Dinite,  736. 
Diopside,  214. 
Dioptase,  248,  401. 
Dioryte,  240;  351. 
Dioxylite,  628. 
Diphanite,  507. 
Diploite,  337. 
Dipyre,  326. 
Discrasite,  35. 
Disomose,  72. 
Disterrite,  508. 
Disthene,  375, 
Ditroyte,  328. 
Dog-Tooth  Spar,  672. 
Doleryte,  343. 
Dolomite,  681 ;  685. 
Dolomite  sinter,  708. 
Domeykite,  36,  797. 
Donacargyrite,  93. 
Dopplespath,  677. 
Dopplerite,  749;  747, 
Doranite,  436. 
Dreeite,  626. 
Dreelite,  626. 
Dry-bone,  692. 
Ducktowuite,  68. 
Dufrenite,  583. 
Dufrenoysite,  92;  87,  9(X 
Dumasite,  503. 
Dunyte,  258. 
Dyoxylite,  628. 
Dysclasite,  398. 
Dyscrasite,  35. 
Dyskolite,  v.  Saussurite. 
Dysluite,  149. 
Dysodile,  746. 
Dyssnite,  227. 
Dyssyntribite,  479. 

Earthy  calamine,  711. 

cobalt,  181. 

manganese,  181. 
Edelforsite,  212. 
Edelith,  410. 
Edenite,  235. 
Edingtonite,  417. 
Edwardsite,  539. 
Egeran,  276. 
Ehlite,  568. 
Ehrenbergite,  458. 
Eisen,  Gediegen,  15, 
Eisenapatit,  543. 
Eisenalaun,  654. 
Eisenblau,  556,  672. 
Eisenbluthe,  694. 
Eisenchlorid,  llS. 
Eisenchlorit,  497. 
Eisenchrom,  163. 
Eisenerde,  Blaue,  5T&^ 

Griine,  392. 


senerz,  Trappisches,  143. 
senerz,  Hystatisches,  143. 
senglanz,  140. 
flenglimmer,  140,  556. 
)  Lsengymuite,  470. 
.senkies,  62. 

Rhorabischer,  75. 
isenkiesel,      v.     Ferruginous 

Quartz,  193. 
isenkobalterz,  70. 
isenmulin,  150. 
isennatrolith,  426. 
isenuickelkies,  47. 
isenopal,  v.  Semiopal. 
isenoxyd,  140. 

isenoxydhydrat,  167,  169,  172, 
isenoxyd,  Schwefelsaures,  655, 

657,  6G0. 
isenpecherz,  54,  543. 
iseuperidot,  258. 
liseuplatin,  11. 
lisenphyllit,  .^56. 
lisenrahm,  172. 
lisenresin,  718. 
liseurose,  143. 
lisenrutQ,  169. 
lisensinter,  589. 
lisenspatb,  688. 
Usenstassfurtit,  596. 
lisensteinmark,  474. 
lisentitan,  143. 
Jisenvitriol,  657. 
jisspath,  355. 
Jisstein,  126. 
Ckebergite,  824. 
Ckmannite,  490. 
Dlaeolite,  327. 
Slasmose,  44,  82. 
Slasmosine,  82. 
illaterite,  734. 
ilectrum,  3,  740. 
^.Ibuyarit,  419. 
Sliasite,  175. 
Ellagite,  430. 
Imbolite,  115. 
Smbritbite,  99. 
Imerald,  245. 
Imerald  nickel,  710. 
meraude,  245. 
Emeril,  139. 
Emery,  138. 
Emerylite,  506. 
Eminonite,  699, 
Emplectite,  86. 
Enargite,  107,  797. 
Enceladite,  600. 
EndeUionite,  96. 
Engelbardite,  273. 
Enstatite,  208. 
Epbesite,  507. 
Epiehlorito,  493. 
Epidosyte,  284, 
Epidote  Group,  281 ;  290. 
Epiglaubite,  554. 
Epiphospborite,  635. 
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Epistilbite,  443. 
Epsom  salt,  Epsomite,  643. 
Erbsenstein,  679. 
Ercinite,  439. 
Erdkobalt,  181. 
Erdbarz,  734, 
Erdmannite,  285,  414 
Erdol,  723. 
Erdpecb,  751. 
Erdwachs,  732. 
Eremite,  539, 
Erinite,  569 ;  459; 
Erlan,  Erlanite,  797. 
Ersbyite,  361. 
Erubescite,  44. 
Erusibite,  660. 
Erythrine,  558. 
Erythrite,  558 ;  352. 
Escherite,  281. 
Esmarkite,  301,  380,  485. 
Essonite,  266. 
Etain,  natif,  17. 

oxyde,  157. 

sulfure,  68. 
Eucairite,  39,  797. 
Euchroite,  566. 
Euchysiderite,  v.  Pyroxene. 
Euclase,  379. 
Eucolite,  248. 
Eudialyte,  Eudyalite,  248. 
Eudnophite,  433, 
Eugenesite,  v.  SelenpaUadite. 
Eugenglanz,  107. 
Eukairite,  39. 
Eukamptite.  307,  487. 
Euklas,  379. 
Eukolite,  249. 
Eulysyte,  259. 
Eulytine,  Eulytite,  391. 
Eumanite,  165, 
Euosmite,  743, 
Eupbyllite,  488. 
Eupyrchroite,  530. 
Eusyncbit,  609. 
Euxenite,  521. 
Euzeolitb,  443,  444. 
Evansite,  585, 
Exantbalose,  637. 
Exitele,  Exitelite,  184. 

Fadererz,  91, 
Fahlerz,  Fahlite,  100. 
Fablunite,  484;  301. 

Hard,  299. 
Fargite,  426, 
Faroelite,  424. 
Fasciculite,  240. 
Faserkiesel,  373. 
Fiiserzeolitb,  426. 
Fassaite,  216, 
Faujasite,  433. 
Fauserite,  645. 
Fayalite,  258. 
Featber  alum,  654. 
Featber  ore,  91. 
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Federalaun,  654. 
Federerz,  91. 
Foitsui,  293. 
Feldspar  Group,  336. 
Feldspar,  Blue,  572. 

Common,  352. 

Labrador,  341. 

Potash,  352, 

Soda,  348. 

Lime,  341. 

Glassy,  852. 
Feldstein,  352. 
Felsite,  349,  852, 
Felsobanyite,  662. 
Feldspatli,  852. 

apyre,  371. 

tenace,  v.  Saussurito. 

nacre,  352. 
Fer  azure,  556. 

arseniate,  578. 

arsenical,  76,  77,  78. 

carbonate,  688. 

chromate,  153. 

hydro-oxide,  169. 

natif,  15. 

oligiste,  140. 

oxide,  140. 

oxidule,  149. 

magnetique,  149. 

muriate,  118. 

phosphate,  556. 

speculaire,  140. 

sulfate,  657  ;  646. 

sulfure,  57,  62. 

sulfure  magnetique,  63 
Ferberite,  604. 
Fergusonite,  524. 
Ferrocalcite,  678. 
Ferrocobaltite,  72. 
Ferrotantalite,  514. 
Ferrotitanite,  390. 
Fettbol,  461, 
Fettstein,  327. 
Feuerblende,  93. 
Feuerstein,  195, 
Fibroferrite,  656. 
Fibrolite,  373. 

Fichtelite,  735.  • 

Ficiuite,  590. 
Fieldite,  104. 

Figure-stone,  480 ;  483,  453* 
Fiorite,  199. 
Fireblende,  93, 
Fischaugenstein,  415. 
Fischerite,  582. 
Flexible  silver  ore,  55. 
Fliegenstoin,  v.  Arsenic. 
Flint,  195. 
Flintkalk,  682. 
Float-stone,  199, 
Flockenerz,  v.  Mimetite. 
Flos  ferri,  694, 
Flos  succini,  748. 
Flucerine,  126. 
Fluellite,  126. 
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FluGcerine,  126. 
Fluocerite,  126. 
Fluochlore,  512. 
Fluor-apatite,  531. 
Fluor,  Fiuorite,  123. 
Fluor  Spar,  123. 
Flussspath,  123. 
Foliated  tellurium,  82. 
Fontaiuebleau  limestone,  678. 
Forbesite,  560. 
Forsterite,  25.5. 
Fournetite,  42. 
Fowlerite,  225. 
Fi-ancolite,  530. 
Frauklinite,  152. 
Frauenglas,  v.  Mica. 
Freibergite,  101. 
Freieslebenite,  93. 
Fritzscheite,  587. 
Frug-ardite.  276. 
Fuchsite,  309. 
Fuller's  Earth,  458,  473. 
Fullonite,  v.  Onegite. 
Funkite,  215. 
Fuscite,  319. 

Gabronite,  324. 

Gadoliu,  Gadolinite,  293  ;  285. 
Gagates,  760. 
Gahuite,  149;   147,  276. 
Galactite,  426. 
Galapektit,  473,  475. 
Galena,  Galenite,  40. 
Galenoceratite,  703. 
Galliciuite,  647. 
Gallitzenstein,  647. 
Galmey,  407. 
Gamsigradite,  236. 
Ganomatite,  798. 
Gansekothig-erz,  798. 
Garamanticus,  265. 
Garnet,  265. 

Bohemian,  267. 

Oriental,  267. 

Tetrahedral,  264. 

White,  334. 
Garnsdorffite,  661. 
Gay-Lussite,  706. 
Gearksutite,  130. 
Gedrite,  231. 
Gehlenite,  370. 
Geierite,  77. 
Gekrosstein,  621. 
Gelbantimouerz,  187. 
Gelbbleierz,  607. 
Gelbeisenerz,  655,  660. 
Gelbeisenstein,  174. 
Gelberde,  172. 
Gelberz,  81. 

Gelferz,  v.  Chalcopyrite. 
Genthite,  471. 
GeocereUite,  748. 
Geoceric  Acid,  748. 
Geocerite,  738. 
Geomyricite,  739,  798. 


Geocronite,  105. 

Georetinic  Acid,  748. 

Gersdorffite,  72,  798. 

Geyserite,  199. 

Gibbslte,  177. 

Gibraltar  Stone,  680. 

Gieseckite,  479;  329. 

Giftkies,  78. 

Gigantolite,  480 ;  301,  486. 

Gilbertite,  798. 

Gillingite,  492. 

Giobertite,  686. 

Girasol,  198. 

Gismondiue,   Gismondite,   418, 

798. 
Glagerite,  476. 
Glance  copper,  52. 
Glanzarsenikkies,  77. 
Glanzbraun  stein,  162. 
Glanzkobalt,  71. 
Glaserite,  615. 
Glaserz,  Glanzerz,  38. 
Glaskopf,  140. 
Glasspat,  123. 
Glaubapatite,  535;  554. 
Glauber  salt,  636. 
Glauberite,  627. 
Glaucodot,  80  ;  81,  798. 
Glaucolite,  319. 
Glauconite,  462. 
Glaucophane,  244. 
Glaukosiderit,  556. 
Glimmer,  302,  309. 
Glinkite,  256. 
Globosite,  584. 
Glockerite,  662. 
Glossecollite,  476. 
GlottaUte,  417. 
Gmeliuite,  436 ;  437. 
Gneiss,  359. 
Gokumite,  276. 
Gold,  3,  799. 
Gold  amalgam,  14. 
Goldtellur,  81. 
Gongylite,  480. 
Goshenite,  245. 
Goslarite,  647. 
Gothite,  169. 
Gotthardite,  92. 
Grahamite,  753. 
Gramenite,  461. 
Gramma tite,  233, 
Grammite,  v.  "Wollastonite. 
Granat,  265. 
Granatite,  388. 
Granite,  359. 
Granulyte,  352. 
Graphic  gold,  81. 
tellurium,  81. 
Graphite,  24. 
Grastite,  600. 

Graubraunsteinerz,  165,  170. 
Grauerz,  v  Galena. 
Graukobalterz,  47. 
Graugiltigerz,  101. 


Graukupfererz,  v.  Tennantiti 
Graulite,  644. 
Graumanganerz,  105,  170. 
Grausilber,  v.  Selbite. 
Grauspiessglanzerz,  29. 
Grauspiessglaserz,  29. 
Gray  antimony,  29. 

copper,  100. 
Green  diallage,  216.  235. 

earth,  402,  463. 

iron  ore,  583. 

lead  ore.  635. 

maiachite,  713. 

vitriol,  646. 
Greenlandite,  516. 
Greenockite,  59^ 
Greenovite,  383. 
Grenat,  265. 
Grenatite,  '388. 
Greugesite.  501. 
Groppite,  486. 
Groroilite,  181. 
Grossularite,  266. 
Grothite,  386. 
Griinauite,  47. 
Griinbleierz,  535,  537. 
Griineisenerde,  583. 
Griineisenstein,  583. 
Grunerde,  462,  463. 
Griinerite,  234* 
Guanite,  551. 
Guano,  635. 
Guarinite,  383. 
Guayacanite,  107. 
Gummierz,  179. 
Gummispath,  577. 
Gummite,  179,  475. 
Gurhofian,  Gurhofite,  682. 
Gurolite,  398. 
Guyaquillite,  745. 
Gymnite,  469. 
Gyps,  637. 
Gypsum,  637. 
Gyrolite,  398. 

Haarkies,  56 ;  75. 
Haarsalz,  644. 
Hsemachates,  195. 
Hasmatoconite,  676. 
Hasmatite,  140. 
Hafnefjordit,  346. 
Haidingerite,  652;  86. 
Hair-salt,  644. 
Halbazurblei,  v.  Caledonitoe 
Halbvitriolblei,  628. 
Halite,  112. 
HalUte,  658. 
Halloylite,  475. 
HaUoysite,  475. 
Halochalzit,  121. 
Halotrichine,  654. 
Halotrichite,  654;  649. 
Hammochrysos,  302. 
Hampshirite,  457. 
Harmotome,  439,  799. 


il  larringtonite,  430. 

larrisite,  53. 

lartbraunstein,  163. 

lartin,  742. 

lartite,  736. 

lartkobalterz,  71. 

lartmauganerz,  180. 

Jartmauuite,  61. 

lartspat,  371. 

latchettite,  llatchettine,  731 ; 
728. 

lauerite,  64:. 

lausmannite,  162. 

laiiyne,  Haiiynite,  332 ;  333. 

laydeuite,  434. 

layesine.  599;  697. 

iaytorite,  196;  382. 

leavy  v«ipar,  616. 

Hebetine,  262. 

tiecatolite,  354 

Sedeubergite,  215. 

Hedyphaue,  537. 

Heliolite,  355. 

Heliotrope,  194. 

Hellefliuta,  349,  353. 

Helmiuth,  502. 

Eelvetan,  801. 

Helvin.  Ilelvite,  264. 

Hematite,  140;  167,  799. 
Black,  180. 
Brown,  172. 

Hemichalcit,  86. 

Heiiiimorphite,  407. 

Hepatinerz.  133,  402. 

Hepatite,  616. 

Heracliou,  149. 

Hercynite,  148. 

Heraerite,  546. 

Hermannite,  225. 

Hermesite,  101. 

Herrerite,  692. 

Herschelite,  437. 

Hessenbergite,  762. 

Hessite,  50. 
■Heteroclin,  163,  226. 
I  Heteromerite,  276. 
t'Heteromorphite,  91. 
jHeterosite,  542, 
[  Heulandite,  444 ;  443. 
I  Hielmite,  519. 

Highgate  resin,  739. 

Himbeerspath,  691. 

Hircine,  Hircite,  747. 

Hisingerit€,  489. 

H.slopite,  463,  678. 

H  tchcockite,  577. 

HiBrnesite,  556. 

Hoevelit,  Hovellit,  111. 

Hogauite.  426. 

Hohlspath,  371. 

Holmesite,  v.  Seybetite. 

Holmite,  508. 

Holz.  Biturainoses,  755. 

Holzkupfererz,  504. 

Holzopal,  I'.  Wood  Opal. 


GENERAL   INDEX. 

Homichlin,  67. 

Honey-stone,  Honigstein,  750. 
Hopeite,  544. 
Hornblei,  703. 
Hornblende,  232. 
Hornerz,  114. 
Hornfels,  195. 
Hornmangan,  227. 
Horn  quicksilver,  111. 
Horn  silver,  114. 
Hornstoae,  195. 
Horse-flesh  ore,  44. 
Hortonite,  222. 
Houghite,  179. 
Houille,  754. 
Houille  papyracee,  746. 
Hovite,  709. 
Ilowlite,  598. 
Huascolite,  42. 
Hiibnerite,  603. 
Hudsonite,  216. 
Humboldtine,  718. 
Humboldtilite,  280. 
Huraboldtite,  380. 
Huraite,  363. 
Hunterite,  457. 
Hureaulite,  561. 
Huronite,  341  ;  301,  485. 
Huyssenite,  799. 
Hverlera,  478. 
Hversalt,  654. 

Hyacinth,  138,  266,  274,  276. 
Hyalite,  199. 
Hyalomelan,  245. 
Hyalophaue,  346,  799. 
Hyalosiderite,  256. 
Hyblite,  484. 
Hydrargillite,  177,  580. 
Hydraulic  limestone,  575,  679. 
Hydroapatite,  535. 
Hydroborocalcit,  599. 
Hydrobucholzite,  799. 
Hydroboracite,  595. 
Hydrochlore,  512. 
Hj'drodolomite,  708. 
Hydrolanthanit,  709. 
Hydrohajmatito,  167. 
Hydrolite,  436. 
Hydromagnesite,  707. 
Plydromaguocalcit,  708. 
Hydronickelmagnesite,  707. 
Hydrophane,  199. 
Hydrophite,  470. 
Hydropit,  225. 
Hydrosilicite,  799. 
Hydrous  antliophyllite,  175. 
Hydrosteatite,  453. 
Hydrotalc,  495. 
Hydrotalcite,  178,  799. 
Hydrotephroite,  260. 
Hydrozincite,  711. 
Hypargyrite,  88. 
Hypersthene,  209;  215. 
Hypochlorite,  392. 
Hyperyte,  343. 
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Hyposclerite,  349. 
Hypostilbite,  441. 
Hypoxanthite,  800, 
Hystatite,  143. 

laspachates,  195. 
laspis,  194. 
Iberite.  481 ;  301. 
Ice,  135. 
Ice  spar.  355. 
Iceland  spar,  677. 
Ichthyophthahnite,  416. 
Idocrase,  276. 
Idrialine,  Idrialite,  738. 
Iglesiasite,  700. 
Iglite,  Igloile,  694. 
Ildefonsite,  515. 
Illuderite,  290. 
Ilmenite,  143 ;  526. 
Ilmenorutile,  159. 
Ilvaite,  296. 
Indianite,  337. 
Indicolite,  365. 
Indigo  copper,  83. 
Inolite,  680. 
Iodic  silver,  117. 

quicksilver,  117. 
lodite,  117. 
lodquecksilber,  117. 
lodsilber,  117. 
lodyrite,  117. 
lohte,  299. 

Hydrous,  301,  484. 
Iridium,  Native,  12. 
Iridosraiue,  12. 
Irite,  154. 
Iron,  15. 

Arsenate,  578. 

Antimonial    sulphuret,     v 
Berthierite. 

Arsenical,  76,  77. 

Borate,  600. 

Carbonate,  688. 

Carburet  of,  24. 

Chloridof,  118. 

Chromic,  153. 

Colurabate,  514,  515. 

Cupreous  arsenate,  574. 

Diarsenate,  589. 

Hydrous  oxyds,  169. 

Magnetic,  149. 

Meteoric   15. 

Native,  \5. 

Oligist,  ItO. 

Oxalate,  "18. 

Oxyd,  14U. 

Oxydulated,  149. 

Phosphates,  583,  584,  556. 

Silicates,  258,  611. 

Sulphate,  646,  etc. 

Sulphid,  Sulphuret,  67,  68 
62. 

Tantalate,  514. 

Titaniferous,  143. 

Tuugstate,  601. 
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Iron  and  Manganese  Tungstate, 

601. 
Iron  alum,  654. 
Iron  earth,  Blue,  556. 
Iron  natrolite,  426. 
Iron  ore.  Argillaceous,  141,  172. 

Arsenicated,  578. 

Axotomous,  143. 

Bog,  169,  172, 174,178. 

Brown,  172;   169. 

Calcareous,  688. 

Clay,  141,  172,  688. 

Green,  583. 

Jaspery,  141. 

Lenticular,  141. 

Magnetic,  149. 

Micaceous,  140. 

Ochreous,  140,  169. 

Octahedral,  149. 

Pitchy,  589. 

Red,  140; 

Sparry,  688. 

Specular,  140. 

Titaniferous,  143. 
Iron  pyrites,  62. 

Magnetic,  58;  57. 

White,  75. 
Iron  rutile,  169. 
Iron  sand,  143,  149. 
Iron  sinter,  575. 
Ironstone,  Clay,  141,  169,  688. 

Blue,  556. 

Brown,  172. 
Iserine,  Iserite,  144,  145. 
Isophane,  v.  Eranklinite. 
Isopyre,  392. 
Itabiryte,  141. 
Itacolumyte,  22,  195. 
Ittnerite,  333. 
Ivaarite,  391. 
Ixiolite,  514. 
Ixolyte,  736. 

Jacksonite,  410. 

Jade,  Common,  233 ;  290,  292. 

Jade  tenace,  290. 

Jadeite,  292. 

Jalpaite,  39. 

Jamesonite,  90,  800. 

Jargon,  272. 

Jarosite,  660. 

Jasper,  195. 

Jaulingite,  8.00. 

Jayet,  v.  Jet. 

Jefl'erisite,  494. 

Jeffersonite,  215. 

Jelletite,  268. 

JefreinofiSte,  276. 

Jenkinsite,  470. 

Jenzschite,  201. 

Jet,  760. 

Jewreinowite,  273. 

Johannite,  666. 

Johnite,  580. 

Johnstonite,  40. 


Jollyte,  492. 
Jordanite,  88. 
Joseite,  31. 
Jossaite,  631. 
Junckerite,  688,  697. 
Jurinite,  164. 

]>j,B. — Many  names  spelt  with 
an  initial  K  in  German,  begin 
with  C  in  English. 

Kainit,  642. 
Kakochlor,  181. 
Kakoxene,  584. 
Kalait,  580. 
Kalamit,  233. 
Kalchstein,  670. 
Kalialaun,  652. 
Kalifeldspath,  352. 
Kalinite,  652. 
Kaliphite,  172. 
Kalisalpeter,  592. 
Kalisalzsaures,  111. 
Kalisulphat,  615. 
Kalkgranat,  268. 
Kaik-Harmotome,  438. 
Kalk-Malachit,  715. 
Kalkoligoklas,  346. 
Kalksalpeter,  593. 
Kalkspath,  670. 
Kallait,  580. 
Kallocbrom,  629. 
Kalomel,  111. 
Kalzedon,  194. 
Kammererit,  495. 
Kammkies,  75. 
Kampylite,  537. 
Kanelstein,  266. 
Kaneite,  61. 

Kaolin,  473  ;  324,  345,  361. 
Kaolinite,  473. 
Kapnikite,  225. 
Kapnicite,  576. 
Kapnite,  692. 
Karelinite,  185. 
Karneol,  194. 
Karpholite,  419. 
Karphosiderit,  661. 
Karphostilbite,  424. 
Karstenite,  621. 
Kassiterit,  157. 
Kastor,  229. 
Eatapleiit,  401. 
Kataspilit,  483. 
Katzenauge,  193. 
Katzen-Silber,  302,  454. 
Kausimkies,  76, 
Keflfekilite,  478 
Keilhauite,  387. 
Kenngottite,  88. 
Keramohalite,  649. 
Keraphyllite,  v.  Carinthine. 
Kerargyrite,  114. 
Kerasine,  120,  703. 
Kerasite,  12(\  703. 
Kerate,  114. 


Kerraes,  Kermesite,  186t 
Kermesome,  186. 
Kerolith,  470. 
Kersantyte,  348. 
Kibdelophan,  143. 
Kiesel,  189. 
Kieselcerit,  413. 
Kieselgalmey,  407. 
Kieselgyps,  621. 
Kieselkupfer,  402. 
Kieselmaiachit,  402. 
Kieselmangan,  225. 
Kiesel  spath,  v.  Albite. 
Kieselwismuth,  391. 
Kieselzinkerz,  407. 
Kieserite,  641. 
Kilbrickenite,  105. 
KHlinite,  480. 
Kirwanite,  800. 
Kischtimite,  703. 
Klaprothine,  572. 
Klaprothite,  572. 
Klipsteiiiite,  511. 
Klinoclas,  570. 
Klinoehlor,  497. 
Knauffite,  611. 
Knebelite,  260. 
Knistersalz,  v.  Halite. 
Kobaltarsenikkies,  78. 
Kobaltbeschlag,  558. 
Kobaltbleiglanz,  43. 
Kobaltbliithe,  558. 
Kobaltglanz,  71;  68. 
Kobaltkies,  68. 
Kobaltmanganerz,  181. 
Kobaltnickelkies,  68. 
Kobalt-Scorodit,  674. 
Kobaltsulfuret.  47. 
Kobalt vitriol,  647. 
Kobellite,  99. 
Koboldine,  68. 
Kochsalz,  112. 
Koelbingit,  284. 
Kohle,  753. 

Kohlensaurer  Kalk,  686. 
Kohlenvitriolbleispath,  628i 
Kokkolit,  214,  215. 
KokscharofiSte,  242. 
Kollyrit,  420. 
Kolophonit,  268. 
Konarit,  405. 
Kondroarsenit,  562. 
Konichalcit,  565. 
Konigine,  664. 
Konleinite,  737. 
Konlite,  737. 
Korite,  484. 
Korynit,  74 
Kottigite,  661. 
Kornnd,  137. 
Kotschubeit,  49t. 
Koupholite,  410. 
Krablite,  359. 
Krantzite,  741, 
Elraurite,  583 


Kreittonite,  149. 
Kremersite,  119. 
Krentzkristalle,  439t 
Kreuzstein,  439. 
Krisoberil,  155. 
Krisolith,  266. 
Krisuvigite,  664. 
Kroeberite,  59. 
Krokalith,  426. 
Krokidolite,  243. 
Krokoit,  629. 
Kryolito,  126. 
Kryptolith,  629. 
Kubizit,  432. 
Kuboil,  482. 
Kiihnite,  544. 
Kuboizit,  434. 
Kupaplirite,  570. 
Kupfer,  Gediegen,  14. 
Salzsaures,  121. 
Kupferantimonglanz,  85. 
Kupferblelglanz,  42. 
Kupferbleispath,  663 ;  42. 
Kupferblende,  104. 
Kupforbluthe,  133. 
Kupferdiaspore,  568. 
Kupferfahlerz,  100. 
Kupferglanz,  Kupferglas,  52. 
Kupferglimmer,  571. 
Kupfergriin,  402. 
Kupferhornerz,  121. 
Kupferindig,  83. 
Kupferkies,  65. 
Kupferlasur,  715. 
Kupferlebererz,  133. 
Kupfermanganerz,  181. 
Kupfernickel,  60. 
Kupferpecherz,  402. 
Kupferphyllit,  571. 
Kupfersammterz,  666. 
Kupfer schaum,  570. 
Kupferschwarze,  136. 
Kupfferite,  230. 
Kupfer-smaragd,  401. 
Kupfer-uranit,  585. 
Kupfer-vitriol,  648. 
Kupferwasser,  645. 
Kupfervvismutherz,  86,  98. 
Kupfervvismuthglanz,  86. 
Kuprein,  52. 
Kiistelite,  9. 
Kyanite,  375, 
Kyraatine,  234. 
Kypholite,  v.  Serpentine. 
Kyrosite,  76. 

Labradorite,  341. 
Labrador  feldspar,  341. 
Labrador  hornblende,  209. 
Lagonite,  600. 
Lagiinite,  600. 
Larapadite,  181. 
Lamprophanite,  663. 
I^narkite,  628. 
Lancasterite,  707. 
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Langite,  665. 
Lanthanite,  709. 
Lanthanocerite,  413. 
Lapis-lazuli,  331. 
Lapis  Ollaris,  451. 
Larderellite,  600. 
Lardite,  v.  Pagodite. 
Lasionite,  575. 
Lasurfeldspath,  353. 
Lasurite,  715, 
Lasiirstein,  331. 
Latialite,  332. 
Latrobite,  337. 
Lauraonite,  Laumontite,  399. 
Lauriie,  74. 
Lavendulan,  560. 
Lavroffite,  Lawrowit,  216. 
Laaulite,  572. 
Lazur-Apatit,  630. 
Lead,  17. 

Aluminate,  577. 

Antimonial   sulphuret,  96, 
99. 

Antimonate,  591. 

Argentiferous,  41. 

Arsenate,  537. 

Black,  21:. 

Carbonate,  700. 

Chlorid,  117. 

Chloro-carbonate,  703. 

Chromate,  628,  630. 

Corneous,  703. 

Cupreous  sulphate,  663. 

Cupreous  sulphato-carbon- 
ate,  025. 

Hydro-aluminous,  577. 

Molybdate,  607. 

Murio-carbonate,  703. 

Native,  17. 

Oxychlorid,  119,  120. 

Oxyds,  136,  163. 

Phosphate,  535. 

Selenate,  669. 

Selenids,  42,  44. 

Subsesquichromate,  630. 

Sulphate,  622. 

Sulphato-carbonate,    625, 
628. 

Sulphato-chlorid,  627. 

Sulphato-tricarbonate,  624, 
626. 

Supersulphuretted,  41. 

Sulphid,  Sulphuret,  40. 

Tellurid,  44. 

Tungstate,  606. 

Vanadate,  610. 

White,  7()0. 
Lead  and  Copper, 

Chromate,  630. 

Chrorao-phosphate,  631. 
Lead  glance.  40. 
Lead  ochre,  136. 
Lead  ore.  Green,  635,  537. 

Red,  628. 

White,  700. 
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Lead  ore.  Yellow,  601. 
Lead  vitriol,  622. 
Leadhillite,  624. 
Leberblende,  50. 
Leberkies,  75 ;  68. 
Leberstein,  616. 
Lecontite,  635. 
Ledererite,  436. 
Lederite,  383. 
Leedsite,  800. 
Leehte,  353. 
Lehmanite,  290. 
Lehrbachite,  44. 
Lehuntite,  426. 
Lemniau  Earth,  467. 
Lenuilite,  356. 
Lenziuite,  476. 
Leonhardite,  401. 
Leopoldite,  111. 
Lepidokrokite,  169. 
Lepidohte,  314. 
Lepidomelane,  307 
Lepolite,  337. 
Lesleyite,  800. 
Lettsomite,  666. 
Leucanterite,  660. 
Leucaugite,  216. 
Leuchtenbergite,  500. 
Leucite,  334. 
Leucitophyr,  335. 
Leucohte,  326,  376. 
Leucocychte,  415. 
Leucopetrite,  743. 
Leucophanite,  260. 
Leucopyrite,  77  ;  76. 
Leuzit,  334. 
Levyne,  Levynite,  431. 
Lherzolyte,  147. 
Libethenite,  563. 
Liebenerite,  479  ;  329,  56& 
Liebigite,  717. 
Lievrite,  296. 
Lignite,  755, 
Ligurite,  383. 
Lilalite,  314. 
Lillite,  493. 
Limbilite,  258. 
Lime,  Ajsenate,  654. 

Borate,  380,  597. 

Borosilicate,  380. 

Carbonate,  670. 

Fluate,  123. 

Nitrate,  693. 

Oxalate,  718. 

Phosphate,  530. 

Silicate,  210. 

Sulphate,  621,  637. 

Titanate,  146. 

Tungstate,  605. 
Lime-Malachite,  715. 
Limestone,  678. 

Hydraulic,  679. 

Magnesian,  681. 
Limnite,  178;  172. 
Limonite,  172. 
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Liuarite,  663. 

Lincolnite,  444. 

Lindackerite,  590. 

Lindsayite,  340. 

Linuaeite,  68. 

Linseite,  340. 

Linsenerz,  567. 

Liiisenkupfer,  567, 

Liparite,  123. 

L:roconite,  567. 

Litheosphorus,  616. 

Lithionglimmer,  314. 

Lithionite,  314. 

Lithographic  Stone,  679. 

Lithomarge,  460,  473,  47 5^  480. 

Loboit,  276. 

Loganite,  242,  496. 

LjUingite,  76  ;   77. 

Lomouite,  399. 

Lonchidite,  76. 

Lophoite,  501. 

LotaUte,  215. 

Loweite,  Loveite,  643. 

Lowigite,  659. 

Loxoclase,  352. 

LucuUite,  Lucullan,  677. 

Lumachslle,  679. 

Lunnite,  668. 

Lupus  metallorum,  29. 

Lychnis,  138,  147. 

Lydiau  stone,  195. 

Lyellite,  665. 

Lyucurium,  272,  740. 

Lythrodes,  479. 

Made,  371. 
Maclureite,  216,  363. 
Magneferrite,  152. 
Magnesia,  Pure,  685. 

Borate,  595. 

Carbonate,  685. 

Chlorid,  118,  119,  122. 

Fluophosphate,  538. 

Pluosilicate,  363. 

Hydrate,  175. 

Hydro-carbonate,  707. 

Native,  175. 

Nitrate,  593. 

Sulphate,  643. 
Magnesia  alum,  653. 
Magnesian  limestone,  682. 

pharraacolite,  544. 
Magnesie  hydratee,  176. 

carbonatee,  686. 

nitratee,  593. 

phosphatee,  538. 
Magnesinitre,  593. 
Magnesioferrite,  152. 
Magnesite,  685  ;  456. 
Magneteisenstein,  149. 
Magnetis,  451. 
Magnetic  iron  ore,  149. 
Magnetic  pyrites,  58. 
Magnetite,  149,  800. 
Magnetkies,  58. 


Magnetopyrite,  58. 
Magnoferrite,  152. 
Malachite,  Blue,  715. 

Green,  713. 

Lime,  715. 
Malacolite,  214. 
Malacon,  Malakon,  276. 
Maltha,  728. 
Malthacite,  458. 
Mamanite,  642. 
Mandela  to,  678. 
Manganalaun,  653. 
Mangan,  Kohlensaures,  691. 
Manganamphibole,  225. 
Manganblende,  46. 
Manganepidote,  285. 
Mauganerz,  Grauer,  165,  170. 

Kupferhaltiges,  166.    — 

Prismatoidisches,  171. 

Schwarzer,  162. 
Manganese,    Oxyd,    162,    163, 
165,  166. 

Hydrous  oxyds,  162,  170. 
180. 

Arseniuret,  61. 

Black,  162. 

Bog,  181. 

Carbonate,  691. 

Chlorid,  122. 

Cupreous,  181. 

Earthy,  181. 

Gray,  165. 

Phosphate,  541,  643. 

Red,  226. 

Silicates,  225,  260. 

Sulphid,  46,  64. 
Manganese- Ore,  Brachytypous, 
163. 

Prismatic,  165. 

Pyramidal,  162. 
Manganese  alum,  653. 
Manganese  spar,  225. 
Manganglanz,  46. 
Mangangranat,  268. 
Mangauite,  170. 
Mangankiesel,  225. 
Mangaukupfererz,  166. 
Mangankupferoxyd,  166. 
Manganocalcite,  697  ;  678. 
Manganopal,  v.  Opal. 
Manganschaum,  181. 
Manganspath,  691. 
Marasmolite,  48. 
Marble,  670. 

Yerd-antique,  678. 
Marcasite,  75;  62,  800. 
Marceline,  163,  226. 
Marcylite,  137;   121. 
Marekanite,  v.  Pearlstone 
Margarite,  506 ;  489. 
Margarodite,  487 ;  310. 
Marialite,  326 ;  332. 
Marionite,  711. 
Marl,  679. 
Marmatite,  48. 


Marmolite,  465. 
Martinsite,  112,  641. 
Martite,  142. 

Mascagnine,  Mascagnite,  635 
Maskelyne,  665. 
Masonite,  504. 
Massicot,  136. 
Matlockite,  119. 
Mauilite,  v.  Labradorite. 
Medjidite,  667. 
Meerschaum,  466. 
Megabasite,  604. 
Megabromite,  116. 
Mehl-Zeolith,  426,  430. 
Meionite,  318. 
Melaconite,  136,  804. 
Melanasphalt,  753. 
Melanchlor,  543. 
Melanchym,  744,  750. 
Melanellite,  750. 
Melanglanz,  v.  Stephanite. 
Melanhydrit,  483. 
Melanite,  267. 
Melanochroite,  630. 
Melanolite,  490. 
Melanteria,  645. 
Melanterite,  646,  800. 
Melilite,  Mellilite,  280 ;  75a 
Melinite,  47*7. 
Melinophane,  263. 
Mehphanite,  263. 
Mellate  of  alumina,  760. 
Mellite,  750. 
Mehnose,  607. 
Meionite,  801. 
Melopsite,  478. 
Menaccanite,  143. 
Menakerz,  383. 
Mendipite,  120. 
Mendozite,  653. 
Meneghinite,  105. 
Mengite,  525 ;  539. 
Menilite,  199. 
Mennige,  163. 
Mercure  argental,  13. 

sulfure,  65. 

iodure,  117. 
Mercury,  Antimonite,  647. 

Amalgam,  13. 

Chlorid,  111. 

Horn,  111. 

lodid,  117. 

Native,  13. 

Selenid,  56. 

Sulphid,  55. 
Merda  di  Diavolo,  746. 
Merkurblende,  55. 
Merkurglanz,  56. 
Meroxene,  307. 
Mesitine,  Mesitite,  687  j  688^ 
Mesitinspaih,  6£i7. 
Mesole,  424. 
Mesolin,  431. 
Mesolite,  430. 
Mesotype,  424,  426,  430. 


M(  so  type  epoint^,  415, 
Messingbluthe,  712. 
Metabrushite,  553. 
Metachlorite,  503. 
Metaxite,  465. 
Metaxoite,  494. 
Miascyte,  328,  359, 
Miargyrite,  88. 
Mica  Group,  301. 
Mica,  Hexagonai,  804. 

Lithia,  314. 

Oblique,  309. 

Rhombic,  302. 
Mica  des  peintres,  24. 
Mica  pictoria,  24. 
Mica  schist,  359. 
Micaphilit,  371. 
Micarelle,  324. 
Michaelite,  199. 
Michaelsonite,  289. 
Microbroraite,  115. 
Microclin,  355. 
Microcosraic  salt,  551. 
Microlite,  513. 
Middletonito,  745. 
Miemite,  682. 
Miesite,  535. 
Mikroklin,  355. 
Millerite,  56. 

Miloschia,  Miloschite,  510. 
Mimetene,  Mimetite,  537. 
Mimetese,  Miraetesite,  537. 
Mineral  caoutchouc,  734. 

coal,  753. 

charcoal,  755. 

oil,  723,  728,  737.* 

pilch,  728,  751. 

resin,  739-747. 

tallow,  731. 

tar,  728. 

wax,  727,  730. 
Minium,  163;  55. 
Mirabilite,  636. 
Misenite,  615. 
Mispickel,  78. 
Misy,  655  ;  645,  660. 
Mizzonite,  325. 
Mocha  Stone,  195. 
Modumite,  71. 
Mohsino,  76,  77. 
Mohsite,  143. 
MoUit,  572. 
Moloch ites,  713. 
Molybdanbleispath,  607. 
Molybdanglanz,  32. 
Molybdanochre,  185. 
Molybdiinsilber,  32. 
Molybdate  of  lead,  607. 
Molybdate  of  iron,  186. 
Molybdeua,  sulphid  of,  32. 
Molybdene  sulfure,  32. 
Molybdenite,  32. 
Mclybdic  ochro,  185. 

silver,  32. 
Moiybdine,  Moljbdite,  185. 
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Molysite,  118. 
Monazite,  639. 
Monazitoid,  539. 
Mondstein,  v.  Moonstone. 
Monheimite,  v.  Kapnite. 
Moniraolite,  546. 
Monophan,  443. 
Monradite,  221,  406. 
Monrolite,  373. 
Montanite,  668,  801. 
Monticellite,  255. 
Montmartite,  637. 
Montmorillonite,  459. 
Moonstone,  347,  350,  352,  640. 
Morasterz,  172,  174,  178. 
Mordenite,  446. 
Morenosite,  648. 
Moresnetite,  409. 
Mornite,  341. 
Moronolite,  660. 
Moroxite,  630. 
Morvenite,  439. 
Mosandrite,  295. 
Mossottite,  694. 
Mountain  green,  713. 

cork,  234. 

leather,  234. 
Muldan,  353. 
Muller's  glass,  199. 
Mullerine,  Mullerite,  8*. 
Mullicite,  556. 
Mundic,  62. 
Murchisonite,  352. 
Muriacite.  621. 
Muroraontite,  289. 
Murrhina,  194. 
Muscovite,  309,  801. 
Muscovy  glass,  309. 
Miisenite,  v.  Siegenite. 
Mussite,  214,  702. 
Myelin,  373. 
Mysorin,  715. 

Nacrite,  309;  455,  473. 
Nadeleisenerz,  169. 
Nadelerz,  100. 
Nadelstein,  694. 
Nadelzeolith,  426. 
Nagyagererz,  82. 
Nagyagite,  82. 
Naphtha,  723. 
Naphthadil,  734. 
Naphthaline,  727,  738. 
Nasturan,  v.  Pitchblende. 
Natrocalcite,  677. 
Natrolite,  426 ;  324. 
Natrolite,  Iron,  426. 
Natron,  705. 

alaun,  653. 

sal  peter,  592. 
Natroborocalcite,  598. 
Natronspodumen,  346. 
Naumannite,  39. 
Necronite,  352. 
Needle  ore,  100. 


810 

Needle  spar,  u.  Aragoiite. 

Needlestone,  426. 

Nefelina,  327. 

Neft-gil,  734. 

Nemalite,  175. 

Neoctese,  574. 

Neolite,  406. 

Neoplase,  657. 

Neotokite,  491. 

Neotype,  678. 

Nepheline,  327. 

Nephelite,  327. 

Nephrite,  233;    237,  290,  295^ 

801. 
Nephelindoleryte,  328. 
Nertschlnskite,  476. 
Neurolite,  482. 
Newjanskite,  12. 
Newkirkite,  171. 
Niccolite,  60. 
Nickel,  Antimonial,  61. 

Arsenate,  561 ;  648. 

Arsenical,  60,  72. 

Bismuth,  47. 

Carbonate,  710. 

Copper,  60. 

Emerald,  710. 

Hydrate,  710. 

Oxyd,  134. 

SQicate,  404,  471,  510. 

Sulphate,  648. 

Sulphid,  Sulphuret,  56. 

White,  77. 
Nickel  glance,  72. 

green,  560. 

ochre,  560. 

stibine.  73. 

vitriol,  648. 
Nickel  &  cobalt.   Arsenate  of^ 

560. 
Nickel    &   iron,    Sulphuret    or 

Sulphid  of,  47. 
Nickelantimonglanz,  73. 
Nickelarsenikglanz,  72. 
Nickelarsenikkies,  72. 
Nickelbliithe,  560. 
Nickelglanz,  72. 
Nickel-Gymnite,  471. 
Nickeliferous  gray  antimony,  781 
Nickeline,  60. 
Nickelkies,  56. 
Nickelocker,  560. 
Nickeloxydul,  134. 
Nickelspiessglanzerz,  73. 
Nickelwismuthglanz,  47. 
Nicopyrite,  47. 
Nierenstein,  233. 
Nigrine,  159. 
Niobite,  515. 
Nipholite,  128. 
Nitratine,  692. 
Nitre,  592. 
Nitrocalcito,  593. 
Nitromagnesite,  693. 
Nontronite,  461. 
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Noralite,  236. 
Nordenskioldite,  233. 
Xordmarkite,  389. 
Nosean,  Nosin,  Nosite,  333. 
Notite,  484. 
Nussierite,  535. 
Nuttallite,  319. 

Obsidian,  359. 

Ochran,  477. 

Ochre,  Antimony,  IS"!,  188. 

Bismuth,  185. 

Brown,  172. 

Chrome,  510. 

Iron,  140. 

Moljbdic,  185. 

Plumbic,  136. 

Red,  140,  167. 

Tantalic,  188. 

TeUuric,  188. 

Tungstic,  186. 

Uranic  668. 

Yellow,  172. 

Vitriol,  662. 
Ochroito,  413. 
Ockergelb,  172. 
Octahedrite,  161. 
Odoutolito,  580. 
(EUacherite,  489. 
(Erstedite,  275. 
Ogcoite,  502. 

Oil,  Genesee  or  Seneca,  725. 
Oisanite,  161,  281. 
Okenite,  398. 
Oktibehite,  16. 
Olafit,  349. 
Oligist  iron,  140. 
Oligoclase,  346. 
Oligoklasalbit,  349. 
Oligon  spar,  688. 
Oligophyre,  348. 
Olivenchalcit,  563. 
Olivenerz,  563,  578. 
Olivenite,  564. 
Ohvine,  257. 
Omphacit,  223. 
Onegite,  169. 
Oncosin,  480. 
Onofrite,  56,  802 
Onyx,  195;  680. 
OoUte,  679. 
Oosite,  480. 
Opal,  198. 

Opal-allophane,  421. 
Operment,  27. 
Ophiolite,  465. 
Ophite,  464 ;  468. 
Opsimose,  511. 
Or  natif,  3. 

graphique,  81. 
Orangite,  413. 
Oravitzite,  477. 
Orichalcite,  712. 
Ornithite,  553. 
Oropion,  476. 


Orpiment,  27. 
Orthite,  285. 
Orthoclase,  352,  802. 
Orthose,  352. 
Oserskite,  694. 
Osmelito,  396. 
Osmiridium,  12. 
Osteocolla,  680. 
Osteolite,  530. 
Ostranite,  273. 
Ottrelite,  506. 
Ouvarovite,  270. 
Owenite,  507. 
Oxacalcite,  118. 
Oxalite,  718. 
Oxhaverite,  416. 
Ozarkite,  424 ;  329. 
Ozocerite,   Ozokerit,  732;  '728, 
731,  733. 

Pachnolite,  129. 
Pacite,  81. 
Paederos,  198. 
Pagodite,  480 ;  454. 
Paisbergite,  225. 
Palseo-Natrolith,  426. 
Palagonite,  483;  222,  802. 
Paligorskite,  406. 
Palladium,  Native,  12. 
Palladium  gold,  4. 
Panabase,  100. 
Paracolumbite,  143. 
Paradoxite,  353. 
Paraffin,  730. 
Paragonite,  487. 
Paralogite,  325. 
Paraluminite,  661. 
Paranthine,    Paranthite,    318 ; 

319. 
Parasite,  595. 
Parastilbite,  444. 
Parathorite,  763. 
Pargasite,  235. 
Parisite,  702. 
Parophite,  479. 
Partschin,  Partschinile,  293. 
Partzite,  188. 
Passauite,  324. 
Pastreite,  656. 
Pateraite,  608. 
Patrinite,  100. 
Pattersonite,  801. 
Paulit,  209. 
Pazit,  81. 
Pearl-mica,  506. 
Pearl  sinter,  199. 
Pearl-spar,  682 ;  685. 
Pearlstone,  859. 
Peastone,  v.  Pisolite. 
Pechblende,  Pecberz,  154. 
Pechkohle,  755. 
Pechopal,  198. 
Peclistein,  359. 
Pechuran,  154. 
Pectolite,  396. 


Peganite,  582. 

Pegmatolite,  362» 

Pektolith,  396. 

Pele's  Hair,  360. 

Peliom,  299. 

Pelicanite,  457. 

Pelokonite,  181. 

Pencatite,  708. 

Pennine,  Penninitei  ^96« 

Pennite,  708. 

Pentaklasit,  213. 

Pentlandite,  47. 

Peplolit,  485. 

Percy  lite,  122. 

Periclase,  Periclasite,  134» 

Peridot,  256,  367. 

Peridoto  bianco,  255. 

Periklag,  134. 

Periklin,  349. 

Peristerite,  349. 

Perlglimraer,  506. 

Perlit,  359. 

Perlstein,  359. 

Perthite,  356. 

Perofskite,  146. 

Perowskine,  541, 

Perowskit,  146. 

Petalite,  229. 

Petrified  wood,  196. 

Petrolene,  729,  751. 

Petroleum,  723. 

Petrosilex,  349,  353. 

Pettkoite,  631. 

Petuntze,  475. 

Petzite,  51. 

Pfaffite,  %l. 

Pfeifenstein,  v.  Catlinite. 

Phacolite,  434. 

Phsestine,  469. 

Pharmacolite,  554;  544. 

Pharmakochalcit,  564. 

Pharmacosiderite,  578. 

Phenacite,  Phenakit,  268. 

Phengite,  309. 

Phillipsite,  438. 

Phlogopite,  302. 

Phoenicite,  630. 

Phcenikochroite,  630. 

Phoestine,  209. 

Pbolerite,  472,  473;  421 

Phonite,  327. 

Phonolyte,  359. 

Phosgenite,  703. 

Phosphid  of  iron  and  nickel,  61i 

Phosphocerite,  529. 

Phosphochalcite,  568. 

Phosphorblei,  v.  Pyromorphita. . 

Phosphoreisensinterj  588. 

Phosphorgummite,  179. 

Phosphorite,  530. 

Phosphorkupfererz,  563,  668. 

Phosphorsaures,  568,  572. 

Photicite,  227. 

Photizit,  227. 

Photolite,  396. 


Ptrenitoid,  326. 
Phthanyte,  196. 
Phyllite,  506. 
Phylloretin,  737 ;  736 
Physalite,  376. 
Piauzite,  753. 
Pickeringite,  653. 
Picotite,  147. 
Picranalcirae,  433. 
Picrofluite,  512. 
Picrolite,  Pikrolit,  465. 
Picroraerite,  642. 
Picropbarmacolite,  554, 
Picrophyll,  Pikrophyll,  220,  406. 
Picrosmine,  Pikrosmin,  405. 
Picrotanite,  144. 
Picrotephroite,  259. 
Picrothomsonite,  426. 
Picryte,  258. 
Pictite,  383. 
Piddingtonite,  232. 
Piedmontite,  285. 
Pierre  grasse,  327. 
Pigotite,  750. 
Pihlite.  455. 
Pilsenite,  32. 
Pimelite,  510. 
Pinguite,  461. 
Pinite,  479 ;  301. 
Pinitoid,  480. 
Piotine,  472. 
Pipestone,  v.  Catlinite. 
Pirenait,  269. 
Pirop,  267. 
Pisanite,  646. 
Pisolite,  679. 

Pissophane,  Pissophanite,  661. 
Pistacite,  Pistazit,  281. 
Pistomesite,  688. 
Pitch,  Mineral,  728,  751. 
Pitchblende,  154;  179. 
Pitchstone,  359. 
Pitchy  iron  ore,  589. 
Pitkarandite,  221,  406,  452. 
;  Pittasphalt,  751. 

fitticite,  Pittizit,  589. 
ittinerz,  175. 
Pittinite,  175. 
Pittolium,  728. 
Plagioclase,  802. 
Plagionite,  89. 
Planerite,  576. 
Plasma,  194. 
Plaster  of  Paris,  637. 
Plata  azul,  804. 

bismutal,  36. 

cornea,  115. 

verde,  115,  116. 
Platinum,  Native,  10. 
Platiniridium,  11. 
Plattnerite,  167. 
Platyophthalmon,  29. 
Pleonaste,  147. 
Plessite,  73. 
Pleuroclase,  538. 
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Plinian,  80. 

Finthite,  477. 

PiOmb  antimonie  sulfur^,  96,  99. 

arseniat^,  537. 

carbonate,  700. 

chloro-carbonate,  703. 

chlorure,  117,  119,  120. 

chromat^,  628,  630. 

hydro-alumineux,  577. 

molybdat^,  607. 

natif,  17. 

ozychloriodur^,  120. 

oxide,  136,  163. 

seleniure,  42,  44. 

sulfate,  622. 

sulfur^,  40. 
Plombgomme,  577. 
Plombierite,  802. 
Plumbeine,  42. 
Plumbago,  24. 
Plumbic  ochre,  136. 
Plumbocalcite,  678. 
Plumboguramite,  577. 
Plumboresinite,  577. 
Plumbostib,  99. 
Plumbum  candidum,  17. 

nigrum,  17. 
Plumites,  91. 
Plumose  ore,  91. 
Plumosit,  91. 
Poikilit,  44. 
Poikiiopyrite,  44. 
Poix  minerale,  728. 
Pohanite,  165. 
Pollucite,  PoUux,  249. 
Polyadelphite,  268. 
Polyargite,  480;  340. 
Polybasite,  107. 
Polycrase,  523. 
Polychroilite,  485. 
Polychrom,  535. 
PolyhaUte,  641. 
Polyhydrite,  493. 
Polykras,  523. 
Polylite,  216. 
Polymigny1;e,  523. 
Polysphaerite,  535. 
PolyteHte,  104;  101,  804. 
Polyxen,  10. 
Poouahlite,  428. 
Porcelain  clay,  473. 
Porcelain  spar,  324. 
Porcellophite,  464. 
Porphyry,  359. 
Porpezite,  4. 
Porricin,  v.  Pyroxene. 
Portite,  458. 
PorzeUauerde,  473. 
Porzelanit,  324. 
Portor,  679. 
Potash  alum,  652. 
Potash,  Muriate,  111;  118. 

Nitrate,  692. 

Sulphate,  614,  615. 
Potassium,  chlorid,  HI,  118. 
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Potstone,  451. 
Pounia,  V.  Borax. 
Prase,  194. 
Prasin,  568. 
Praseolite,  485 ;  801. 
Prasilite,  503. 
Predazzite,  708. 
Pregattit,  487. 
Prehnite,  410. 
Prehnitoid,  326. 
Preunnerite,  677. 
Prochlorite,  501. 
Prosopite,  130. 
Protheite,  215. 
Protobastite,  208. 
Proustite,  96. 

Prussian  blue.  Native,  558. 
Przibramite,  169;  48. 
Psathyrit,  742. 
Psaturose,  106. 
Pseudoalbite,  344. 
Pseudoapatite,  531. 
Pseudogalena,  48. 
Pseudomalachlt,  568. 
Pseudonepheline,  327. 
Pseudolibethenit,  563. 
Pseudophite,  496. 
Pseudosommite,  327. 
PseudotripUte,  542. 
Psilomelane,  180. 
Psiraythite,  624. 
Pterolite,  808. 
Puflerite,  441. 
Pumice,  359. 
Purple  copper,  44. 
Puschkinite,  281. 
Pycnite,  876. 
PyralloUte,  220,  406,  461. 
Pyrantimonite,  186. 
PyrargiUite,  485. 
Pyrargyrite,  94. 
Pyrauxite,  454. 
Pyreneito,  268. 
Pyrgom,  216. 
Pyrite,  62,  802. 
Pyrites,  Arsenical,  78;  7d. 

Auriferous,  62. 

Capillary,  56. 

Cellular,  75. 

Cockscomb,  75, 

Copper,  65. 

Erubescent,  44. 

Hepatic,  75. 

Hydrous,  75. 

Iron,  62. 

Magnetic,  58 ;  57. 

Prismatic  Iron,  75,  76b 

Radiated,  75. 

Spear,  76. 

Tin,  68. 

Variegated,  44. 

"White  iron,  75. 
Pyraurite,  179. 
Pyrochlore,  512;  513. 
Pyrochroite,  177. 
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Pyroclasite,  535. 
I^roguanite,  535, 
Pyrolusite,  166. 
Pyromelane,  803. 
Pyromeline,  648. 
Pjromorphite,  535 ;  637. 
Pyrope,  267. 
Pyrophyllite,  454. 
Pyrophysalite,  376. 
Pyropissite,  734. 
Pyroretiu,  744,  745. 
Pyroretinite,  744:. 
Pyrorthite,  285. 
Pyroscheererite,  737. 
Pyrosclerite,  493. 
Pyrosiderite,  169. 
Pyrosmalite,  414. 
Pyrostibite,  186. 
Pyrostilpnite,  93. 
Pyrotechnite,  615. 
Pyroxene,  212,  803. 
Pyroxenyte,  220,  359. 
Pyrrhite,  763. 
Pyrrholite,  480. 
Pyrrhosiderite,  169. 
Pyrrhotine,  57. 
Pyrrhotite,  68 ;  57,  803. 

Quartz,  189,  803. 

Ferruginous,  193. 

Granular,  195. 

nectique,  199. 

resinite,  198. 
Quecksilberfahlerz,  101. 
Quecksilberbranderz,  738;  65. 
Quecksilberhornerz,  111. 
Quecksilberlebererz,  55. 
Quellerz,  178. 
Quicksilver,  Native,  13. 

Antimonite,  547. 

Chlorid,  111. 

Horn,  111. 

lodid,  117. 

Sulphiiret,  55. 

Selenid,  56. 
Quincite,  406. 

Babenglimmer,  314. 
Radauite,  341. 
Radelerz,  96. 
Radiated  pyrites,  75. 
Radiolite,  426. 
Rabtite,  48. 
Raimondite,  656. 
Rammelsbergite,  77 ;  70. 
Randanite,  199. 
Raphanosmite,  43. 
Rapidolite,  319. 
Raphilite,  233. 

Raseneisenstein,  172,  174,  178. 
Rastolyte,  486. 
Ratholite,  396. 
Ratofkit,  123. 
Rauhkalk,  682. 
Eaumit,  485. 


Rauschgelb,  26,  27. 
Rautenspath,  682. 
Razoumoflfskin,  460. 
Realgar,  26. 
Red  antimony,  186. 

chalk,  141. 

copper  ore,  133. 

hematite,  140. 

iron  ore,  140. 

iron  vitriol,  657. 

lead  ore,  628. 

manganese,  691. 

ochre,  141,  167. 

silver  ore,  94,  96. 

vitriol,  647. 

zinc  ore,  135. 
Reddle,  141. 
Redruthite,  52. 
Reichite,  677. 
Reissacherite,  181. 
Reissbley,  24. 
Refdanskite,  803. 
Remingtonite,  711. 
Remolinite,  121. 
Rensselaerite,  451. 
Resigallura,  26,  27. 
Resin,  Mineral,  etc.,  739-747. 

Highgate,  789. 
Retinasphalt,  748. 
Retinalite,  464. 
Retinellite,  748. 
Retiuic  Acid,  748. 
Retinite,  739 ;  753. 
Retzbanyite,  100. 
Retzite,  v.  iEdelforsite. 
Reussin,  637. 
Reussiuite,  744. 
Rhsetizite,  375. 
Rhodalose,  647. 
Rhodalite,  459. 
Rhodium  gold,  41. 
Rhodizite,  596. 
Rhodochrome,  495. 
Rhodochrosite,  691. 
Rhodoial,  558. 
Rhodonite,  225. 
Rhodophyllite,  495. 
Rhombenglimmer,  302,  304. 
Rhomb-spar,  682. 
Rhyacolite,  352. 
Richmondite,  803. 
Richterite,  234;  215. 
Riemannite,  419. 
Ripidolite,  497  ;  501. 
Risigallum,  26. 
Rittingerite,  94. 
Rock  cork,  v.  Hornblende. 

crystal,  193. 

meal,  680. 

milk,  680. 

salt,  112. 
soap,  476. 
Rochlandite,  v.  Serpentine. 
Rochlederite,  744. 
Roemerito,  655. 


Roesslerite,  556. 
Rohwand,  685. 
Rogenstein,  679. 
Romanzovit,  266. 
Romeine,  Romeite,  547. 
Roschgewachs,  106. 
Rose  quartz,  193. 
Roselite,  560. 
Rosellan,  v.  Rosite. 
Rosite,  340  ;  85,  480. 
Rothbleierz,  628. 
Rothbraunstein,  225. 
Rotheisenerz,  140. 
Bother  vitriol,  647. 
Rothgultigerz,  94,  96. 
Rothkupfererz,  133. 
Rothnickelkies,  60. 
Rothoffit,  268. 
Rothspiessglanzerz,  186. 
Rothspiesglaserz,  186. 
Rothzinkerz,  135. 
Rottisite,  471. 
Rubellan,  304. 
Rubellite,  365. 
Ruberite,  133. 
Rubicelle,  147. 
Rubin,  138. 
Rubinblende,  94. 
Rubinglimmer,  170. 
Ruby,  Spinel,  Balas,  Almandine^ 
147. 
Oriental,  138. 
Ruby-blende,  94. 
Ruby  silver,  94,  96. 
Ruby  sulphur,  v.  Realgar. 
Ruthenium,  Sulphuret,  74. 
Rutherfordite,  526. 
Rutile,  159. 
Ryacohte,  352. 

Saccharite,,344. 
Safflorite,  70. 
Sagenite,  159,  193. 
Sahhte,  215. 
Sal  ammoniac,  1 14. 

gemme,  112. 
Salamstein,  v.  Sapphire. 
Saldanite,  649. 
Salmare,  112. 
Salmiak,  114. 
Salt,  Common,  112. 
Saltpeter,  592. 
Salts  of  Iron,  750. 
Salzkupererz,  121. 
Samarskite,  520. 
Samian  Earth,  473. 
Sammetblende,  169. 
Sammeterz,  666. 
Samoite,  478. 
Samteisenerz,  169. 
Sandaraca,  26. 
Sandbergerite,  104. 
Sandstone,  195. 
Sanidin,  352. 
Saponite,  472;  469. 


Sappare,  375. 
Sapphire,  138. 

d'eau,  299. 
Sapphiriue,  391. 
Sapphirus,  331. 
Sarcolite,  317,  436. 
Sard,  194. 
Sardachates,  195. 
Sardinian,  G22. 
Sardonyx,  195. 
Sartorite,  87. 
Saspachito,  447. 
Sassolite,  Sassolin,  594. 
Satin  spar,  637,  678. 
Siitersbergite,  76. 
Saualpit,  290. 
Saussurite,  290 ;  821,  341. 
Saustein,  677. 
Savite,  426. 
Saynite,  47. 
Scarbroite,  421. 
Scapolite  Group,  317. 
Schaalstein,  210. 
Schabasit,  434. 
Schapbachite,  36. 
ScbiitzcUit  HI. 
Scbauraspath,  678. 
Scheelbleispath,  606. 
Scbeelin  calcaire,  605. 

ferrugiue,  601. 
Scbeelite,  605,  803. 
Scheelitine,  606. 
Scheelsaure,  186. 
Scheelsaures  blei,  606. 
Scheelspath,  605. 
Scheererite,  727. 
Schefferite,  215,  242. 
Schiefcrspath,  678. 
Schilfglaserz,  93. 
Schiller-spar,    469;    209,    210, 

221. 
Schillerstein,  221. 
Schlanite,  745. 
Schmelzsteiu,  326. 
Schmirgel,  139. 
Schneiderite,  399. 
Schonit,  642. 
Schorl,  205,  365. 
Schorl  rouge,  159. 
Schorlartiger  beril,.376. 
Schorlite,  377. 
Sehorlomite,  390. 
Schorza,  281. 
Schreibersite,  61. 
Schril'terz,  Sch  rift-tell  or,  81. 
Schrotterite,  421. 
Schulzit,  105. 
Schuppenstein,  316. 
Schiitzit,  019. 
Schwarzbraunstein,  162. 
Schwartzembergite,  120. 
Schwarzerz.  46,  100,  106. 
Schwarzgiltigerz,  101,  106. 
Bchwarzmanganerz,  162. 
Bchwarzspiessglaserz,  96. 


GENERAL   INDEX. 

Schwa  tzite,  101. 
Schwefel,  Natiirlicher,  20. 
Schwefelantiraonblei,  99. 
Schwefelkies,  62. 
Schwefelkobalt,  47. 
Schwefelnickel,  56. 
Schwefelquecksilber,  55. 
Schwefelsiiure,  614. 
Schwefelsilber,  38,  51. 
Schwerbleierz,  167. 
Schwerspath,  616,  619. 
Schvverslein,  605. 
Schweruranerz,  154. 
Schwimmkiesel,  199. 
Scleretinite,  744. 
Scleroclase,  87,  92. 
Scolecite,  428. 

Anhydrous,  361. 
Scolexerose,  361. 
Scored  ite,  574. 
Scorza,  281. 
Scotiolite,  489. 
Scoulerite,  424. 
Sebesite,  233. 
Seeerz,  v.  Limonite. 
Seifenstein,  472. 
Seladonite,  463. 
Selbite,  804. 
Selenblei,  42. 
Selenbleikupfer,  43. 
Selenbleispath,  669. 
Selenite,  637. 
Seleukobaltblei,  43. 
Selenkupfer,  46. 
Selenkupferblei,  43. 
Selenkupfersilber,  39. 
Selenmercur,  56. 
Selen  palladium,  12. 
Selenquecksilber,  56. 
Selenquccksilberblei,  44. 
Selenschwefelquecksilber,  56. 
Selensilber,  39. 
Selensulphur,  21. 
Selwynite,  509. 
Semeline,  383. 
Serai-opal,  199. 
Senarmontite,  184. 
Seneca  oil,  725. 
Sepiolite,  456. 
Serbian,  510. 
Sericite,  487. 
Sericolite,  v.  Satin  spar. 
Serpentine,  464,  804. 
Severite,  476;  460. 
Seybertite,  508. 
Sexangulites,  42. 
Shepardite,  62. 
Siberite,  365. 
Sicilianite,  619. 
Sideretine,  589. 
Siderite,  688;   193,  572. 
Sideritis,  149. 
Sideroborine.  600. 
Siderochalcit,  570. 
Siderochrome,  153. 
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Sideroclepte,  258. 
Sideroconite,  676. 
Siderodot,  688. 
Sideroferrite,  16. 
Sideromelare,  360. 
Sideroplesile,  688. 
Sideroscliisolite,  604. 
Siderosilicite,  484. 
Siderose,  688. 
Siderotantijl,  514. 
Sideroxene,  762. 
Siegelerde,  458. 
Siegelstein,  149. 
Siegenitte,  68,  69. 
Sienite,  240,  359. 
Silber,  Gediegen,  9. 
Silberaraalgam,  13. 
Silberfalilerz,  101. 
Silberglanz,  38. 

Biegsaraer,  55. 
Silberglas.  38. 
Silberhornerz,  114. 
Silberkupferglanz,  54 
Silberphyllinglanz,  83 
Silberspiessglanz,  35. 
Silberwisrauthglanz,  36. 
Silex,  189. 

Silice  gelatineuse,  v.  Hyalitei 
Silicified  wood,  196. 
Siliceous  sinter,  195. 
Siiicite,  341. 
Silicoborocalcite,  598. 
Sillimanite,  373. 
Silvanite,  81 ;   19. 
Silver,  Antimonial,  35. 

Antim.  sulphuret,  93,  ML 

Arsenical,  35. 

Bismuthic,  36. 

Black,  106. 

Brittle  sulpiiuret,  106. 

Bromic,  116. 

Carbonate,  804 

Chlorid.  114. 

Chlorobroraid,  115. 

Cupreous  sulphuret,  54. 

Flexible  sulphuret,  56. 

Gray  (Freieslebenite),  93. 

Horn,  114. 

Iodic,  117. 

Muriate,  114. 

Native,  9. 

Red,  or  Ruby,  94,  96. 

Selenic,  39. 

Sulphuret,  38,  51. 

Sulphuret  of  Copper  and 
54. 

Telluric,  50. 

Vitreous,  38. 
Silver  glance,  38. 
Silver  ore.  Brittle,  106. 

Flexible,  55. 

Red,  or  Ruby,  94,  96. 
Sinopite,  477. 
Sinter,  Siliceous,  195,  199. 
Sismondine,  504. 
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Sisserskite,  12. 
Skapolith,  318. 
Skleroklas,  87,  92. 
Skogbdlit,  514. 
Skolezit,  428. 
Skolopsite,  333. 
Skorodit,  574. 
Skutterudite,  71. 
Slate-spar,  678. 
Sloanite,  446. 
Smaltine,  Sraaltite,  70. 
Smaragdus,  245,  581. 
Sraaragdite,  215,  235. 
Smaragdochaleit,  121,  401, 
Smectite,  458;  475. 
Smelite,  v.  l^aolin. 
Smirgel,  138. 
Smithsonite,  692 ;  407. 
Smyris,  139. 
Snarumite,  316. 
Soapstone,  451,  472. 
Soda,  Borate  of,  597. 

Carbonate  of,  705  ;  706. 

Muriate  of,  112. 

Nitrate  of,  592. 

Sulphate,  615 ;  636. 
Soda  alum,  653. 
Soda  copperas,  v.  Jarosite. 
Soda  nitre,  592. 
Soda  spodumene,  346. 
Sodaite,  324. 
Sodalite,  330. 
Sodium,' Chlorid,  112. 
iBoimonite,  v.  Corundum. 
Solfatante,  649,  653. 
Sombrerite,  535. 
Somervillite,  280,  402. 
Sommite,  327. 
Sonneustein,  v.  Sunstone. 
Sonde,  v.  Soda. 
Sordawalite,  244. 
Sory,  645. 
Soufre,  20. 
Spadaite,  405. 
Spaniolite,  101. 
Sparp:elstein,  530. 
Spiirkies,  v.  Speerkies. 
Sparry  or  Spathic  iron,  683. 
Spartaite,  678. 
Spartalite,  135. 
Spathcisensteiu,  688. 
Spear  Pyrites,  75. 
Speckstein,  451. 
Specular  Iron,  140. 
Speerkies,  7o. 
Spessartito,  268. 
Speiskobalt,  Weisser,  70. 
Sphctrite,  587. 
Sphaerosiderite,  690. 
Sphierostilbite,  442. 
Sphajrulite,  359. 
Sphalerite,  48. 
Sphene,  383. 
Sphenoclase,  280. 
Sphragidite,  Sphragid,  458. 


Spiauterit,  59. 
Spiegelglanz,  32. 
Spiesglauzsilber,  35. 
Spiessglanz,  Gediegen,  18. 
Spiessglanzocher,  187. 
Spiesglanzweiss,  184. 
Spiessglanzblei,  96. 
Spiessglanzblende,  186. 
Spiesglas,  18. 
Spiessglaserz,  29. 
Spiesglassilber.  35. 
Spilyte,  352. 
Spinel,  147. 
Spinel  ruby,  147. 
Spluellan,  333. 
Spinelle  zincifere,  149. 
Spinthere,  383. 
Spodumene,  228. 

Soda,  346. 
Spreustein,  426. 
Sprodglanzerz,  106. 
Sprodglaserz,  106;  107 
Sprudelsfcein,  696. 
Stafifelite,  534. 
Stahlkobalt,  72. 
Stahlstein,  688. 
Stalactite,  679. 
Stalagmite,  679. 
Stanekite,  745. 
Stangenschorl,  "Weisser,  376. 
Stangenspath,  616. 
Stangenstein,  376. 
Stannine,  Stannite,  68. 
Stannite,  159. 
Stanzait,  371. 
Stassfurtit,  595. 
Staurolite,  388 ;  439. 
Staurotide,  388. 
Steargillite,  459. 
Steatite,  451,  472. 
Steel  ore,  688. 
Steinheilite,  299. 
Steinkohle,  754. 
Steinmannite,  41. 
Steinmark,  474,  475. 
Steinol,  723. 
Steinsalz.  112. 
Stellite,  396. 
Stephanite,  106. 
Stercorite,  551. 
Sternbergite,  54. 
Stetefeldtite,  188. 
Stibi,  29. 
Stibiconite,  188. 
Stibine,  29. 
Stibiogalenite,  591. 
Stibium,  29. 
Stiblite,  Stiblith,  188. 
Stibnite,  29. 
Stilbite,  442 ;  444. 
Stilbit  anamorphique,  444. 

Blattriger,  444. 
Stillolite,  V.  OpaL 
Stilpnomclane,  460. 
Stilpnosiderite,  172. 


Stinkkohle,  746. 
Stimmi,  29. 
Stinkstone,  67t. 
Stolpenite,  459. 
Stolzite,  606. 
Strahlbaryt,  616. 
Strahlenkupfer,  570. 
Strahlerz,  570. 
Strahlkies,  75, 
Strahlstein,  233,  281,  583. 
Strahlzeolith,  442. 
Strakonitzite,  221,  406. 
Stralopeite,  491;  227. 
Striegisan,  575,  582. 
Stroganovite,  323. 
Stromeyrite,  54. 
Stromit,  v.  Rhodochrosite. 
Stromnite,  699. 
Strontia,  Carbonate,  699. 

Sulphate,  619. 
Strontianite,  699. 
Strontianocalcite,  678. 
Struvite,  551. 
Stiibehte,  492. 
Studerite,  104. 
Stylobat,  370. 
Stylotyp,  Styloptypite,  98» 
Stypterite,  649. 
Stypticite,  656. 
Succinellite,  748. 
Succinite,  740;  266. 
Succinic  acid,  748. 
Sulphatite,  614. 
Sulphur,  Native,  20. 

Selenic,  21. 
Sulphuric  acid,  614. 
Sumpferz,  172,  174,  178. 
Sundrlkite,  340. 
Sunstone,  346,  355. 
Susannite,  626. 
Svanbergite,  590. 
Swinestone,  677. 
Syenite,  240,  359. 
Syepoorite,  47. 
Syhedrite,  442. 
Sylvan,  Gediegen,  19. 
Sylvane  graphique,  81. 
Sylvanite,  81 ;  19. 
Sylvine,  Sylvite,  HI, 
Symplesite,  558. 
Syntagmatite,  235. 
Szaibelyite,  694. 


Tabergite,  493,  496,  49^. 
Tabular  spar,  210. 
Tachhydrite,  119. 
Tachylyte,  245. 
Tachyaphaltite,  275. 
Taenite,  16. 
Tafelspath,  210. 
TagiUte,  566. 
Talc,  451. 
Tale-apatite,  535. 
Talc  phosphorsaurer,  688* 


Talc  zographique,  v.  Celadonite. 

Talc  chlorite,  600. 

Talcite,  309. 

Talcoid,  454. 

Talkeisenerz,  150. 

Talkerde-Alaun,  653 

Talkspath,  680. 

Talkhydrat,  175. 

Talksteinmark,  373. 

TaUiugite,  122. 

Tallow,  Mineral,  731. 

Taltalite,  365. 

Tamarite,  571. 

Taunenite,  86. 

Tanialic  oclire,  188. 

Tankite,  337. 

Tantale  oxyde  yttrifere,  519. 

Tantalite,  514;  518. 

Tapiolite,  518. 

Targionite,  40. 

Tarnowitzite,  694. 

Tasmanite,  746. 

Tauriscite,  644. 

Tautoklin,  685. 

Tautolite,  285. 

Tavistockite,  582. 

Taylorite,  614. 

Tecticite,  644. 

Tekoretin,  735. 

Telesie,  138. 

Tellur,  Gediegen,  19. 

Tellurbisrauth,  30. 

Tellurblei,  44. 

Tellure  auro-argentif6re,  81. 

auro-plombifere,  81. 

natif  auro-ferriferfe,  19. 
Tellurgoldsilber,  51. 
Telluric  bismuth,  30. 
Telluric  ochre,  188. 
Telluric  silver,  50. 
Tellurige  saure,  188. 
TeUurite,  188. 
Tellurium,  Bismuthic,  30,  31,  32. 

Black,  82. 

Foliated,  82. 

Graphic,  81. 

Native,  19. 

White,  Yellow,  81. 
Tellurium  glance,  v.  Nagyagite. 
Tellurous  acid,  188. 
Tellursilber,  50. 
TeUursilberblei,  v.  Sylvanite. 
Tellurwismuth,  30,  31,32. 
Tengerite,  710. 
Tenuantite,  104. 
Tenorite,  136,  804. 
Tephroite,  259. 
Teratolite,  473. 
Terenite,  323. 
Ternarbleierz,  624. 
Terre  verte,  462,  463. 
Teschomacherite,  705. 
Tesselite,  415. 
Tesseralkies,  71. 
Tetartine,  348. 
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Tetradymite,  30;  31,  32,  804 
Tetrahedrito,  100,  804 
Tetraphj'line,  541. 
TexaUth,  175. 
Texasite,  710. 
Thalheimit,  78. 
Thalite,  472. 
Thallite,  281. 
Tharandite,  682. 
Thenardite,  615. 
Thermonatrite,  705. 
Thermophyllite,  465. 
Thierschite,  718. 
Tliiorsauite,  337. 
Thomaite,  697. 
Thomsenolite,  129. 
Thomsonite,  424 ;  329. 
Thoneiseusteiu,  688. 
Thonerde   Schwefelsaure,    63 1 , 

649,  658. 
Thonerdephosphat,  575. 
Thorite,  413;   763. 
Thraulite,  492. 
Thrombolite,  562. 
Thulite,  290. 

Thumite,  Thummerstein,  297. 
Thuringite,  507. 
Tiemannite,  56,  805. 
Tde  ore,  133. 
Tikerodite,  43. 
Tin,  Native,  17. 

Oxyd,  167. 

Sulphuret,  68. 
Tin  ore,  157. 
Tin  pyrites,  68. 
Tinder  ore,  91. 
Tinkal,  597. 
Tinkalzit,  598. 
Tirolite,  570. 
Titaneisen,  143. 
Titane  anataso,  161. 

oxyde,  159,  161,  164 

silico-calcaire,  383. 
Titanic  acid,  159,  161,  164. 

iron,  143. 
Titanite,  383,  805. 
Tiza,  V.  Ulexite. 
Tombazite,  72. 
Topaz,  376. 

False,  193. 

Oriental,  138. 
Topazolite,  268. 
Topazoaemo,  378. 
Topfstein,  v.  Potstone,  451. 
Torbanite,  742. 
Torbernite,  Torberite,  585. 
Torrelite,  515. 
Touchstone,  195. 
Tourbe  papyracee,  746. 
Tourmaline,  365. 
Towanite,  65. 
Trachyte,  359. 
Traubenblei,  535. 
Traversellite.  214,  221,  406. 
Travertine,  680. 
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Trcmenlieerite,  26, 
Tremolite,  233. 
Trichalcite,  562. 
Trichite,  805. 
Trichopyrit,  56. 
Triclasite,  484. 
Tridymite,  805. 
Trinacrite,  484. 
Tripestone,  621. 
Triphane,  228. 
TriphyUte,  Triphyline,  541. 
Triplite,  643. 
Triploklas,  424 
Tripolite,  199. 
Tritomite,  412;  272, 
Troilite.  57. 
TroUeite,  577. 
Trombolite,  562. 
Trona,  706. 
Troostite,  2t)2. 
Tscheffkinite,  387. 
Tschermigite,  651. 
Tuesite,  474. 
Tufa,  Calcareous,  680. 
Tungstate  of  iron,  601. 

of  lead,  606. 

of  lime,  005.- 
Tungsten,  605. 
Tungstie  acid  or  ochre,  18ft. 
Tungstite,  186. 
Turgite,  167. 
Tiirkis,  580. 
Turmalin,  365. 
Turnerite,  540. 
Turquois,  580 ;  572. 
Tyrite,  524 
Tyrolite,  570. 

Uddevallite,  144 
Uigite,  412. 
Ulexite,  598. 
Ullmannite,  73, 
Ultramarine,  331. 
Unghwarite,  461. 
Unionite,  290. 
Uraconise,  Uraconite  668. 
Urahte,  222. 
Uralorthite,  286. 
Uranatemnite,  154. 
Uranbliithe,  667. 
Urane  oxydale,  154. 
UrangUmmer,  685 ;  586. 
Urangreen,  667. 
Uraugriiu,  667. 
Urangummi,  179. 
Uraniu,  Uraninite,  154 
Uranisches  Pittin-Erz,  175. 
Uranisches  Gurami-Erz,  179 
Uranite,  585 ;   586. 
Uranium,  Carbonate,  717. 

Oxyd,  154 

Phosphaie,  585,  586. 

Sulphate,  066,  667,  668 
Urankalk-Carbonat,  717. 
Uraumica,  585. 
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CTranochaldte,  66Y. 
Uranochre,  668. 
Uranoniobit,  520;  15i. 
Uranophane,  805. 
Urauotantal,  520. 
Uranoxyd,  154, 
TJranpecherz,  154,  175,  179. 
Uranphyllit,  685. 
Urauvitriol,  666. 
Urao,  706. 
Urdite,  639, 
Urpethite,  731. 
Uwarowit,  270. 

Yalaite,  805. 

Valencianite,  352. 

Valcntinite,  184. 

Vanadite,  610. 

Vanadic  ochre,  lft7, 

Vanadinbleierz,  610. 

Vanadiuite,  610. 

Vargasito,  220. 

Variegated  copper,  44. 

Variolyte,  344'",  359. 

Variscite,  582, 

Varvacite,  166,  171,  182. 

VauqueliDO,  Vauquelinite,  630. 

Velvet  copper  ore,  666. 

Verd-antique,  465,  678. 

Vermiculite,  493. 

Vermilion,  56. 

Verraontite,  78. 

Vestan,  806. 

Vesuvianite,  276. 

Vesuvian  salt,  615. 

Vierzonite,  477. 

Villarsite,  409. 

Villemite,  262. 

Vilnite,  210. 

Violan,  223. 

Vitreous  copper,  62. 

silver,  38. 
Vitriol,  Blue,  648 

Green,  646. 

Lead,  622. 

Nickel,  648. 

Red,  or  Cobalt,  647. 

Red  Iron,  657. 

White,  or  Zinc,  647. 
Vitriolgelb,  660. 
Vitriol  ochre,  662. 
Vitriolbleierz,  622. 
Vivianite,  556. 
Voglianite,  668. 
Voghte,  717. 
Voigtite,  307,  486. 
Volknerite,  178. 
Volborthite,  611. 
Volcanic  glass,  213. 
Volcanite,  359. 
Volgerite,  188,  806. 
Voltaite,  652. 
Voltzite,  Voltzine,  50. 
Voraulite,  672. 
Vorhauserite,  464. 


Vosgite,  343. 
Vulpinite.  621. 

Wad,  181. 
Wagit,  407. 
Wagnerite,  538. 
Walchowite,  741. 
Waldheimite,  242. 
Walkthon,  Walkerde,  458. 
Wallerian,  236. 
Walmstedtite,  686. 
Wandstein,  685. 
Warringtonite,  664. 
Warwickite,  600. 
Washingtonite,  143. 
Wasite,  806. 
Wasserblei,  32. 
Wasserbleisilber,  32. 
Wasserkies,  75. 
Water,  135. 
Wavellite,  575. 
Websterite,  658. 
Wehriite,  32,  296. 
Weichbraunstein,  165. 
Weicheisenkies,  v.  Wasserkies. 
Weichmangan,  165. 
Weissbleierz,  700.     • 
Weisserkies,  75. 
Weisserz,  76. 
Weissgolderz,  81. 
Weissgiiltigerz,  101,  104. 
Weissian,  v.  Scolecite. 
Weissigite,  353. 
Weissite,  301,  485. 
Weisskupfer,  36. 
Weisskupfererz,  75. 
Weissnickelkies,  70,  77. 
Weisspiessglanzerz,  184. 
Weissstein,  352. 
Weiss-Sylvanerz,  81. 
Weisstellur,  81. 
Wernerite,  319;  318,  324,806. 
Wheel-ore,  96. 
Whewellite,  718. 
White  antimony,  184 

arsenic,  183. 

copperas,  647,  650. 

iron  pyrites,  75. 

lead  ore,  700. 

nickel,  77. 

tellurium,  81. 

vitriol,  647. 
Whitneyite,  37. 
Wichtine,  Wichtisite,  244. 
Wiesenerz,  172,  174,  178. 
Wilhelmite,  262. 
Willemite,  262. 
Williamsite,  262,  466. 
Wilsonite,  480 ;  323. 
Wiluite,  266,  276. 
Wiserin,  528. 
Wismuth,  Gediegen,  19. 
Wismuthblende,  391. 
Wisrauthblcierz,  36. 
Wismuthglanz,  30. 


Wismuth-Kupfererz,  86,  98. 
Wismuthochre,  185. 
Wismuthoxyd,  Kolens.,  716. 
Wismuthsilber,  36. 
Wismuthspath,  716. 
Withamite,  281. 
Witherite,  697. 
Wittichenite.  Wittichite,  98, 
Wittingite,  491. 
Wocheinite,  174. 
Wodankies,  v.  Gersdorflfite. 
Wohlerite,  261,  806. 
Wolchite,  96. 
Wolchonskoite,  509. 
Wolfram,  601. 
Wolframite,    Wolframine,  601 

186. 
Wolframbleierz,  606. 
Wolframochre,  186. 
Wolfsbergite,  85;  91. 
Wollastonite,  210;  896. 
Wohiyn,  618. 
Wood,  petrified,  196. 
Wood-opal,  199, 
Woodwardite,  666. 
Worthite,  373. 
Wulfenite,  607. 
Wundererde,  v.  Teratolite. 
Wurfelerz,  578. 
Wiirfelgyps,  621. 
Wurfelspath,  621. 
Wurfelzeolith,  432,  434 
Wurtzite,  59. 

Xamhitan,  v.  Titanlte. 
Xanthite,  276. 
Xanthoconite.  108, 
Xanthokon,  108. 
Xanthophyllite,  508. 
Xanthopyrites,  62. 
Xanthorthit,  285. 
Xanthosiderite,  174;  655. 
Xenolite,  373. 
Xenotime,  528. 
Xonaltite,  397. 
Xylite,  Xylotile,  406. 
Xylochlore,  415. 
Xylokryptit,  v.  Scheererite  ? 
Xyloretinite,  742. 

Yanolite,  297. 
Yellow  copperas,  655. 

copper  ore,  65. 

lead  ore,  607. 

tellurium,  81. 
Yenite,  296. 
Ypoleime,  568. 
Ytterbite,  293. 
Yttererde,  Phosph.,  628. 
Yttergranat,  268. 
YtterHussspath,  125. 
Ytterspath,  528,  710. 
Yttria,  Fluate,  125. 

Phosphate,  528. 

Tantalate,  519, 
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rttria,  Silicate,  804. 
Yttrocalcit,  125. 
-Yltrocerite,  125. 
Yttrocolumbite,  v.  Yttrotantal- 

ite. 
Yttroilmenite,  519,  520. 
Yttrotantalite,  519. 
Yttrotitanite,  387. 

Zala,  V.  Borax. 
Zamtite,  710. 
Zaratite,  710. 
Zeagonite,  418. 
Zeasite,  v.  OpaL 
Zeilanite,  147. 
Zellkies,  75. 
Zeolite  Section,  421. 
Zeolite,  Feather,  426. 

Foliated,  442,  444. 

EflQorescing,  399. 

Needle,  426. 

Pyramidal,  415. 

Cubic,  432,  434. 
Zeugite,  553. 
Zeuxite,  370. 
Zeylanite,  147. 
Ziaute,  v.  Kjanite. 


Ziegelerz,  133. 
Zietrisikite,  733. 
Zigucline,  133. 
Zillerthite,  234. 
Ziuc,  Arsenate,  5G1. 

Carbonate,  692,  711. 

hydrate  cuprif^re.  570. 

lodid  and  Bromid,  122. 

Native,  17. 

oxid^,  135. 

oxide  silicifere,  262. 

Oxysulphuret,  50. 

Phosphate,  544. 

Red  Oxyd,  135. 

SiHcate,  262,  406. 

Siliceous  Oxyd,  407. 

Sulphate,  624,  647. 

Sulphid,  Sulphuret,  48. 
Zinc  blende,  48. 
Zinc  bloom,  711. 
Zincfahlerz,  104 
Zinc  vitriol^  647. 
Zinc  ore,  Red,  136. 
Zincite,  135. 
Zinconise,  711. 
Zinkarseniat,  561. 
Zinkazurite,  713. 


Zinkbliithe,  711. 
Zinkenite,  88. 
Zinkglas,  407. 
Zinkit,  135. 
Zinkkieselerz,  407. 
Zinkosite,  624. 
Zinkoxyd,  135. 
ZinkphylHt,  544. 
Zinkspath,  692. 
Zinkvitriol,  647. 
Zinn,  Grediegen,  17. 

Geswefeltes,  68. 
Zinnerz,  157. 
Zinnkies,  68 
Zinnober,  65. 
Zinnstein,  157. 
Zinnwaldite,  314. 
Zippeite,  667. 
Zircon,  272. 
Zirconite,  273. 
Zoisite,  290,  808. 
Zolestein,  619. 
Zorgite,  43. 
Zundererz,  91. 
Zurlite,  280. 
Zwieselite,  643. 
Zygadite,  352. 
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PREFATOJRY  NOTE. 


This  Appendix,  prepared  with  the  co-operation  of  Professor  Dana,  is  intended  as  one  of 
a  series  to  be  published  from  time  to  time.  It  includes  descriptions  of  87  minerals  an- 
nounced as  new,  and  also  some  important  facts  regarding  a  few  old  species,  published  since 
the  appearance  of  the  Mineralogy  in  18G8. 

An  alphabetical  aiTangement  is  adopted  for  convenience  of  reference.  The  species  in- 
cluded, arranged  according  to  the  general  subdivisions  in  the  classification  of  minerals,  are 
as  follows :  — 


1.  Diamond. 


1.  Native  Elements. 

I    2.  Maldonite. 


2.  Sul])Md8^  Arsenids,  etc. 


3.  Arsenical  Cobalt,  Einfach-Arsenik-Cobalt. 

4.  Beyrichite. 

5.  Diaphorite. 

G.  Dyscrasite  :  Stibiotriargentite,  Stibiohex- 
argentite. 

7.  Epiboulangerite. 

8.  Epigenite, 

9.  Glaucopyrite. 
10.  Julianite. 


11.  Klaprotholite. 
1^.  Metacinnabarite. 

13.  Orileyite. 

14.  Osbornite. 

15.  Polyargj-rite. 

16.  Rionite. 

17.  Tellurwismuthsilber. 

18.  Wolfachite. 

19.  Sylvanite. 


3.   Chlonds^  Fluorids. 


20.  Nadorite,  Sb,  Pb,  CI,  O. 

21.  Nantokite,  Cu'-  CI. 


23.  Ralstonite,  Al,  Fl,  H. 
23.  Sellaite,  Mg  Fl.      • 


4.  Oxyds. 


24.  Chrompicotite  (Spinel  group). 
2~).  Ilsemannite,  Mo  +  4Mo. 
2G.  Jacobsite  (Spinel  group). 
27.  Lithiophorite  (near  Asbolan). 


28.  Xamaqualite  (near  Hydrotalcite). 

29.  Rabdionite. 

30.  Brookitc. 

31.  Tridymite. 


5.  AnJiydrou^  Silicates. 


32.  Amblystegite  (Hypersthenite). 

33.  Aspidolite  (Mica  Group). 

34.  Asteroite  (Pyroxene). 

35.  Barettite. 


3G.  Bismutoferrite. 

37.  Hortonolite  (Chrysolite  Group). 

38.  Monzonite. 

39.  Roepperite  (Chrysolite  Group). 
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6.  Hydrous  Silicates. 


40.  Antillite  (near  Serpentine); 

41.  Aquacreptite  (near  Hydrophite). 

42.  Cyanochalcite  (near  ChrysocoUa). 

43.  Diabantachronnyn  (Chlorite  Group). 

44.  Ephesite. 

45.  Epiphanite  (near  Eukamptite). 
4G .  Euralite  (near  Delessite). 

47.  Giimbelite  (near  Finite). 

48.  Hallite. 

49.  Hypochlorite. 

50.  Ivigtite. 

51.  j\Iilarite  (a  Zeolite  ?). 


52.  Ngesumite. 

53.  Nigrescite. 

54.  Plumballophane. 

55.  Restormelite. 

56.  Reissite  (near  Monophane). 

57.  Talcosite. 

58.  Uranotil. 

59.  Westanite  (near  Worthite). 

60.  Lesleyite. 

61.  Pattersonite. 

62.  Selwynite. 


7.  Tantalates,  Columbates. 
63.  Ferroilmenite  (Columbite).  |  64.  Kochelite  (near  Fergusonite), 


8.  Plwsphates^  Arsenates,  etc. 


05.  Andrewsite. 
^^^.  Coenxleolactite. 
07.  Durangite. 

68.  Guano  Phosphates. 

69.  Isoclasite. 

70.  KoUophan. 

71.  Lime-Wavellite. 


79,  Sussexite. 


72.  Liinebergite. 

73.  Montebrasite  (Amblygonite). 

74.  Redondite. 

75.  Sarcopside  (Triplite). 

76.  Trogerite. 

77.  Walpurgite. 

78.  Zepharovichite. 


9.  Borates. 

1  80.  Winkworthite. 


81.  Wolframite. 

82.  Eosite. 


85.  Guano  Sulphates. 

86.  Caledonite. 

87.  Simonyite. 


10.  Tungstates,  Ifolybdates,  Vanadates. 

83.  Pucherite. 

84.  Vanadiolite. 

11.  JSulpJiates,  Chromates. 


88.  Laxmannite. 

89.  Phosphochromite. 


90.  Bastnaesite  (Hamartite) 


92.  Am'**'*ttine. 

93.  Rof'ijomite. 


12.   Carbonates,  Oxalates. 

f  91.  Guano- oxalates. 

13.   Carho-hydrogen  Compounds. 

94.  Trinkerite. 

95.  Wollongongito. 


APPENDIX  I.» 


1.  Minerals  described  as  new  species. 

411.  AntiUite. — A  name  given  by  C.  TJ.  Shepard  to  a  substance  he  considers  to  be  a 
hydrated  bronzite.  It  occurs  both  massive  and  crystalline,  presenting  minute  coppery 
laminae,  with  a  fibrous  cleavage.  H,  =3'5-4.  G.  =2"o2.  Color  dark  greenish- broN\n.  An 
analysis  gave  Si  39-30,  Mg3G-12,  Fe  670,  H  IGTO,  with  traces  of  Or,  Oa,  K=98-91.  This 
composition  approaches  that  of  serpentine  or  deweylite,  (Appendix  to  Catalogue  of  Meteor- 
ites, Amherst,  Mass.,  January  1,  1872). 

235.  Amblystegite. —  G.  vom  Bath,  Fogg.  Ann.,  cxxxviii.  531. 

Orthorhombic :  i-l  A  /=135'  50',  i-l  A  1-2  =  119'  26^  \-i  A  i-^=163'  47',  i  2  A  i  l- 
98  GV'.  Cleavage  not  observed.  Hardness  nearly  equal  to  quartz.  G.  =3'454.  Lustre 
adamantine -vitreous.  Color  brown  to  reddish-brown.  Streak  greenish-gray.  Translucent. 
Fracture  conchoidal.    Analysis,  G.  vom  Rath  (1.  c.) : 

Si  ^1  Fe  Mg  Ca 

49-8  505  25-6  177  0-15=98-30 

Only  half  a  gram  was  available  for  analysis,  and  the  state  of  oxydation  of  the  iron  was 
not  determined.  B.  B.  difficultly  fusible  without  intumescence  to  a  black  glass.  Not  de- 
composed by  muriatic  acid.  Found  at  Lake  Laach.  Amblystegite  is  closely  related  to 
hypersthcnite  in  form  and  chemical  composition.  V.  v.  Lang  has  recently  discovered  crys- 
tals of  hypersthenite  in  the  meteorite  of  Breitenbach  which  give  the  same  planes  as  ambly- 
htegite,  and  vom  Rath  now  announces  (Jahrb.  Min.,  1871,  642)  tho.  identity  of  his  supposed 
new  species  with  hypersthenite. 

799  B.  Ambkostne.      C.  U.  Shejjard,  Rural  Carolinian,  i.  p.  311. 

In  rounded  masses.  Color  yellowish  to  clove-brown.  Fracture  conchoidal.  Lustre, 
resinous.  Becomes  electric  on  friction.  Melts  at  about  460" F.  to  a  clear  yellowish  liquid; 
softens  at  a  lower  temperature.  Gives  off  "  succinic  acid  "  before  melting  ;  on  fusion  gives  an 
agreeable  balsam  odor,  unlike  that  from  the  resins  of  ordinary  pines,  and  a  dark  brown  non- 
volatile fluid  remains  as  long  as  the  melting  heat  is  kept  up.  Combustible,  leaves  no  ash. 
Soluble  for  the  most  part  in  oil  of  turpentine,  alcohol,  ether,  and  chloroform,  as  also  in  pot- 
ash. Found  in  the  phosjjhatic  beds  near  Charleston,  S.  C,  having  originated  in  the  eoceuo 
formation. 

Andhewsite.     iV".  S.  Maskdf/ne,  Chem.  News,  xxiv.  99. 

In  globular  disks  with  radiated  structure  resembling  wavellite.  G.  =3*475.  Color  bluish- 
green.  Composition,  a  hydrous  phosphate  of  iron  and  copper.  An  average  of  four  deter- 
minations gave  10*82  per  cent,  of  copper;  and  according  to  Maskel^ne ..the  analyses  (not 
given  in  the  article  quoted)  "  justifj^  the  formula  3  (IPe  P,  Pe  11^)  -f-  Cu^  P,  in  which,  how- 
ever, a  portion  of  the  ferric  phosphate  is  replaced  by  ferrous  phosphate,  as  in  vivianito  is 
frequently  the  case  with  the  two  phosphates." 

Occurs  in  Cornwall  on  a  quartzose  veinstone  associated  with  limonite  and  gothite,  and 
interpenetrated  with  a  minertil  resembling,  if  not  identical  with,  dufrenite.  Requires  further 
description. 

71  A.  ArsenirM  cobalt.  Under  the  title  E in  fach-arsenik-cohalt^'Kermgott  calls  attention 
to  a  mineral  which  appears  to  be  hexagonally  crj'staUized  arsenid  of  cobalt,  occuixing  with 
barite  and  quartz  at  Bieber  (Jah#b.  Min.,  1869,  754). 

*  This  appendix  contains  descriptions  of  minerals  announced  as  new  since  the  publication  of  this  work  in  18fi8. 
A.  few  notes  arc  added  at  the  end,  on  previously  described  species.  It  has  been  prepared  by  Prof.  G.  J.  Brush.  The 
black-faced  figures  inditnte  the  nuniljer  of  the  species,  as  an-anged  in  the  clussiflcation  aduptel  in  the  Mineralogy.— 
New  Haven,  March  1,  1872 
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288  A.  AspiDOLiTE.— Aspidolith,  F.  v.  Kohell,  Ber.  Ak.  Mlmchen,  March  6,  1869. 

Orthorhombic :  in  prisms  gmng  approximatively  120^  and  60°.  The  smaller  sider,  slio-W 
rceoteruig  angles  from  twinning,  or  an  aggregation  of  several  crystals,  giving  the  bsse  an 
oval  shield -like  appearance.  Optically  biaxial,  with  the  divergence  angle  11^  55  for  th<= 
red  rays.  Bisectrix  normal  to  cleavage  plane.  H.=l— 2.  G.  =2"72.  Lustre  pearly,  sub- 
metalhc.  Color  olive-green,  in  thin  leaves  browTiish-yellow.  Foliated,  leaves  flexible,  but 
not  elastic.     An  analysis  afforded  von  Kobell : 


gi 

XI 

Mg 

Fe 

Na 

K 

ft 

46-44 

10-50 

26-30 

9  00 

4-77 

2-52 

l-33=100-86 

Si 

M 

Mg 

Fe 

ft 

1. 

4100 

4-00 

17-60 

13-30 

23-00=98-90 

2. 

43-03 

556 

19-58 

12-30 

17-40  =  97-87 

The  oxygen  ratio  of  'k,  IJ,  and  Si  is  1446  :  4-91  :  24-66,  or  3  :  1  :  5.  The  compositioE 
approaches  that  of  a  soda  phlogopite. 

B.  B.  exfoliates  like  vermiculite,  giving  water  in  the  closed  tube.  In  the  forceps  diffi- 
cultly fusible  to  a  dirty  gray-white  glass.  Entirely  decomposed  by  muriatic  acid,  leaving  the 
silica  in  pearly  scales. 

Found  in  Zillerthal,  in  Tyrol,  associated  with  chlorite, 

238.  Asteroite—k.  name  given  to  a  variety  of  stellate  radiated  pyroxene,  from  Nordmark, 
in  Sweden,  by  L.J.  Igelstrom  (B.  and  H.  Ztg.  xxix.  8,  1870).  It  is  ash-gray  to  w^hite  in 
color,  has  a  silky  lustre,  is  opaque,  becomes  bronze  color  on  exposure.  Analysis  ga<e  Si 
48-48,  Fe  22-24,  Mn  4-12,  Ca  17-00,  Mg  418,  ignition  283=98-85.  The  oxygen  ratio  of 
it  to  Si  is  1:2.  It  is  a  pyroxene  near  hedenbergite,  but  containing  a  portion  of  the  iron 
replaced  by  manganese. 

415  B.  Aquacreptite. — C.  XT.  S7iepard,  Am.  J.  Sci.  II.  xlvii.  256. 

Massive,  occurring  in  irregular  polyhedral  fragments,  with  flat  or  concave  surfaces. 
n.=:2-5.  G.  =:2'0,5 — 2-08.  Lustre  dull.  Color  yellowish-brown.  Streak  orange-yellow.  Brit- 
tle.    Adheres  to  the  tongue.     Falls  to  pieces  in  water,  with  a  crackling  noise. 

Analyses — 1.  C.  U.  Shepard;  2.  J.  H.  Eaton  (1.  c.)  : 


Decomposed  by  muriatic  acid.  Found  in  a  vein  in  serpentme,  at  Westchester,  Pa.  It  is 
near  hydrophite.     Needs  further  investigation. 

732  A.  Bastnasite.  Jluot,  Min.  i.  296  (1841).  Basiskfluorcerium,  llisinger,  CEf.  Ak. 
Stockh.,  1838,  189.     Hamartite,  A.  E.  Nordenskiold,  OEf.  Ak.  Stockh.,  1868,  399. 

The  so-called  basic  fluorid  of  cerium,  from  Bastnas,  examined  by  Hisinger,  has  been 
reexamined  by  A.  E.  Nordeuskiold,  and  shown  to  be  a  fluo-carbonate.  As  the  name  basic 
fluorid,  or  hydrofluocerite,  conveys  an  incorrect  idea  of  the  composition  of  the  mineral, 
Kordenskiold  gives  it  the  new  name  hamartite^  overlooking  the  fact  that  Huot  had  already 
named  the  mineral  hastndsite^  after  the  locality. 

Orthorhombic  ? — Found  in  small  masses  imbedded  between  allanite  crystals.  Shows  dis- 
tinct cleavage.     H.  =4.     6-.  =  4 -93.     Lustre  greasy.     Color  wax-yellow. 

Composition  Ce  F4-2  (Ce,  La)  C=:La  46-15,  Ce  3-87,  Ce  2M2,  C  20-20,  F  872=100. 
Analysis  by  Xordenskiold  (1.  c.) — 

C  La  Ce  I'l  F— 0 

19-50  45-77  28-49  1-01  (5-23)  =  100 

Nordenskiold,  having  shown  by  direct  determination  that  but  1-01  per  cent,  water  exists. 
in  the  mineral,  and  that  the  balance  of  loss  on  ignition  is  carbonic  acid,  finds,  on  recalcu- 
lating Hisinger's  early  results  with  this  correction,  a  cl«se  correspondence  with  the  above, 
viz.,  La,  Ce,  73-59,  0,  H  19-11,  F— 0,  5-76,  Si  1-25  =  99-71.  The  dii-ect  determination  of 
fluorine  by  Hisinger  gave  9  95  per  ct. 

In  the  closed  tube  gives  but  little  water,  blackens,  then  becomes  whitish-yellow  and 
opaque  ;  also  gives  a  weak  reaction  for  fluorine.  Infusible.  With  acids  effervesces  slightly. 
With  sulphuric  acid  gives  off  fluohydric  acid,  even  after  ignition.  Found  only  at  the  Bastnas 
Mine,  Kiddarhyttan,  Sweden.  The  percentage  composition  brings  this  mineral  near  kisch 
Limite  (p.  703).  It  also  resembles  kischtimite  in  some  of  its  physical  characters,  ard  furthei 
investigation  may  prove  these  minerals  to  be  iientical. 
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Barettite.  A  name  given  by  Bomhicci  to  a  mineral  from  Travereella  in  the  provii.^e  oi 
Ivrea.  having  the  following  characters: — Occurs  in  nodnlar,  radiated,  and  fibrous  masses. 
n.=2"r).  G.- 2'5.  Color  apple-green.  Streak  white.  Feel  soapy.  Analysis  gave  Si -JO  "00, 
Ca  33-70,  >Ig  1000,  Fe  7-20,  ^1  1  00,  0  91,  H  1-2,  \Wth  a  small  amount  of  sulphuric  acid, 
and  probably  also  containing  phosphoric  acid  and  alkalies.  (Atti  della  Soc.  Ital.  di  Sc.  Nat. 
xi.,  in  Jahrb.  Miai.,  18G8,  750. 

66  A.  Beyriciiite.     K.  Th:  Liehe,  Jahrb.  Min.,  1871,  840. 

Hexagonal  ?  Occurring  in  screw-shaped  groups,  radiated  in  structure,  the  constituent 
prisms  ol;  Avhich  are  about  70  mm.  long  and  8  mm.  wide.  One  terminal  plane  makes  an  angle  of 
81 '  with  the  vertical  axis  ;  a  second,  rarer,  inclines  to  the  first  at  an  angle  of  144  ,  the  angle  of 
the  rhombohedron  of  millerite.  Cleavage  rather  perfect  parallel  to  the  first  of  these  planes, 
and  no  other  cleavage  direction  observed,  so  that  the  rhombohedral  character  of  the  crystala 
is  not  certain. 

H=3— 35.  G.=4-7.  Lustre  metallic.  Color  lead-gi-ay.  Compositions  Ni  S-|- 2  Ni  S^=S 
43-21,  Ni  50-79=^100.     An  analysis  by  Liebe  gave  : 

S  Fe  M 

42-86  2-79  54-23=99-88 

B.  B.  in  the  closed  tube  decrepitates  and  gives  a  sublimate  of  sulphur,  on  charcoal  fuses 
to  a  brass-yellow  magnetic  globule.  Soluble  in  nitro -muriatic  acid,  yielding  an  emerald 
green  solution. 

From  Lammrichs  Kaul  Mine  in  Westcrwald,  where  it  is  associated  with  millerite. 

Bismiitoferrite.  A.  Frenzel,  J.  pr.  Chem.,  II.,  iv.  355.  This  name  has  been  given  to 
a  so-called  hypochlorite  from  Schneeberg,  having  II.  =:l-2.  G.  =4-47.  and  contaimng  Si  23-08 
Fe  33-33,  Bi  43-20  =  99-07.  Frenzel  further  distinguishes  two  varieties  of  hypochlorite, 
anthnony-JiifpocJilorite  irova.  Braunsdorf,  and  bismyth-/u/pochI/)7'ite  irom  Schneeberg;  both  of 
t'lese  are  stated  to  be  mixtures,  and  not  homogeneous  minerals. 

189.   Clirompicotiie.     T.  Petersen^  J.  pr.  Ch.,  cvi.  137. 

A  variety  of  chromite  occurring  in  rounded  octahedrons.  11  =  8.  G.  =4115.  Lustre  vit« 
reous  to  greasy.     Color  black.     Analysis  by  T.  Petersen  and  K.  Senfter  (1.  c.)  afforded : 


^'r 

^1 

Fe 

Mn 

Co,  Ni 

Mg 

50-54 

12-13 

18-01 

0-4G 

tr. 

14-08=101-22 

This  composition  does  not  differ  much  from  that  of  the  magnesian  alumina  chromite  from 
Baltimore,  analyzed  by  Abich  (Anal.  3.  4,  p.  153),  and  that  from  Lake  Memphramagog, 
examined  by  Hunt.  If  this  variety  is  to  have  a  new  name  it  should  have  reference  to  chro- 
mite rather  than  picotite,  a  magnesia  iron  alumina  spinel  with  only  7  per  cent,  of  chromio 
oxyd.     Its  hardness  is  the  chief  character  which  favors  its  being  classed  with  picotite. 

From  Dun  Mountain,  New  Zealand. 

554  C.  CoETiULEOL.vcTiTE.     Cocmleolactiu,  T.  Petersen,  Jahrb.  Min.,  1871,  353. 

Cn-pto-crystalline  to  micro-crj'stalline.     Fracture  uneven  to   conchoidal.     H.=5.     G.  =: 
2-552  —  2-593.     Color  milk-white  passing  into  light  copper-blue.     Streak  white.     Compoai 
tiou:   i^P,  J^-'-l-lO  il  =  i>  30-74,  Al  39-37,  H  23-29.     Analy.sis  by  Petersen  (1.  c.) : 

t^  Al  Vc         i\\        Tax       Ca  Mg         gi         F  I'l 

36-33      35-11       0-93      140      tr.       2  41       0  20      182      tr.       21-23=99-13 

Excluding  the  iron  (supposed  to  exist  as  limonite),  the  silica,  and  copper,  lime  and  magnesia 
with  sufficient  phosphoric  acid  (  =  3-27  P)  to  make  an  oi-tho-phosi>hate,  and  calculating  the 
remaining  constituents  (89 -2()  p.  c.)  up  to  100  we  have  for  the  true  composition  of  the  min- 
eral, according  to  Petersen,  t*  37  04,  "k\  39-34,  H  2302,  corresponding  very  closely  with  the 
above  formula.  B.  B.  decrepitates,  infusible,  on  charcoal  turns  reddisli-gray.  With  cobalfc 
solution  gives  a  deep  blue.  Moi.stened  with  sulphuric  acid  colors  the  flame  green.  With 
the  fluxes  gives  a  faint  reaction  for  copper.  Soluble  in  mineral  acids,  also  in  fixed  caustic 
alkalies. 

From  the  Rindsberg  Mine  near  Katzenellnbogen,  Nassau. 


Si 

^1 

1. 

Reinsdorf 

30-27 

11-16 

2. 

Landesfrende 

29-37 

12-00 

3. 

Hollethal 

29-85 

9-07 

4. 

Thlloch 

31-25 

10-03 

5. 

Griifenwart  (fibrous) 

31-56 

12-08 
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346.  Cyanociialcite.     B.  Hermann,  J.  pr.  Chem.,  cvi.  65. 

Massive.  H.=4-5.  G-.  =2-79.  Lustre  glistening-  to  dull.  Color  azure- blue.  Fracture 
p.veu  and  compact.     Brittle.     Analysis  by  R.  Hermann  : 

Si  ^  Cu  It 

26-90  6-95  49-63  16-52. 

According-  to  Hermann,  this  shows  the  composition  to  be  equivalent  to  1  atom  ol 
libethenite,  and  9  atoms  of  chrysocolla.  It  is  evidently  a  substance  of  like  character  with 
the  demidoffite  of  Nordensldold.  In  the  tube  gives  off  water  and  becomes  black.  With  the 
fluxes  reacts  for  copper.     Decomposed  by  acids  without  gelatinization. 

Occurs  at  Nischne-Tagilsk. 

452.  Binbantaclironnyn.  A  name  given  by  Liebe  (Jahrb.  Min. ,  1870,  1)  to  a  chlorite-like 
mineral  occurring  in  the  diabase  of  Voigtland  and  Frankenwald,  and  which  contributes  to 
the  green  color  of  the  rock.  It  is  found  in  seams  and  clefts,  sometimes  in  amygdules  and 
lining  cavities  in  the  rock.  In  some  occurrences  of  diabase  it  forms  the  chief  binding  or 
cementing  material,  and  is  apparently  a  product  of  the  alteration  of  the  augitic  constituent 
of  the  diabase.  Compact,  breaks  with  a  conch oidal  fracture,  sometimes  fibrous.  Lustre  dull. 
Color  greenish -black,  in  thin  splinters  chrome-green.  H.  =2.  G.  =2-81— 2-93.  Composition, 
analyses  by  Liebe : 

3Pe        Fe  %  fl 

26-94  21-22  10-20=99-79 

25-63  21-01  11-27=99-28 

26-60  17-92  15-81=99-25 

3-47  23-52  19-73  11-37=99  37 

21-61  22-44  11-78=99-47 

Oxygen  ratio  for  It.  fi,  Si,  11  in  the  last  analysis  is  13-8  :  5-8  :  16-4  :  10-5.  In  the  closed 
tube  yields  water.  B.  B.  turns  brown  and  fuses  readily  to  a  grayish-black  glass,  gives  with 
salt  of  phosphorus  reactions  for  iron  and  silica.  Soluble  in  cold  muriatic  acid  with  deposi- 
tion of  pure  white  silica,  with  nitric  acid  gives  off  red  nitrous  fumes  leaving  a  reddish-brown 
residue  of  silica. 

113  A.  DiAPHORiTE.      V.  1).  Zepharovich,  Sitzb.  Ak.  Wien,  Ixiii.  130. 

In  endeavoring  to  ascertain  the*  cause  of  the  difference  of  the  views  of  cry  stall  ograph  era 
in  regard  to  the  crystallization  of  freieslebenite,  Zepharovich  has  discovered  that  the  speci- 
mens referred  to  this  species  belong  to  two  distinct  crystalline  systems,  although  chemi- 
cally thc3^  are  identical.  He  retains  the  name  of  freieslebenite  for  the  monoclinic  form, 
and  names  the  new  orthorhombic  mineral  dia'plwrite.  The  following  planes  were  observed : 
i-i,  i-%  i-S,  /,  «2-,  ^■-y,  ^■-5,  *-5,  «-fl,  i-l,  1-t,  ^-•^,  1-i,  l-t,  ^-i,  2-i,  :|-S,'-^--^,  \,  ^,  1-2  !-3, 
1-4.  Cleavage  not  observed.  Fracture  uneven  to  sub-conchoidal.  H.  =2*5-8.  G.  =5*902, 
(Freieslebenite  G.  =6-35).  Lustre  metallic.  Color  steel-gray.  Brittle.  An  analysis  of  the 
mineral  from  Przibram  gave  Helmhacker  (B.  and  H.  Jahrb.  xiii.  379)  : 

S  Sb  Pb  Ag  Fe  Cu 

20-18        26-43        28-67        23-44        0*67        0-73  =  100-12 

corresponding  closely  with  the  earlier  analysis  by  Payr  (this  Min.  Anal.  4.  p.  93).  These  ana- 
lyses Zepharovich  refers  to  diaphorite,  as  no  freieslebenite  occurs  at  Przibram.  The  pyro- 
gnostic  charsL Alters  of  both  species  are  the  same.  Diaphorite  occurs  at  Przibram  and  Briiunsdorf 
exclusively,  while  at  Freiberg  it  is  found  with  freieslebenite.  The  name  diaphorite  was 
formerly  used  for  an  altered  rhodonite  related  to  allagite. 

503  A.  DURANGITE.      G.  J.  Brush,  Am.  J.  Sci.,  II.  xlviii.  179,  Sept.,  1869. 

Monoclinic.  Form  of  crystal  like  that  of  keilhauite  (p.  387),  omitting  0  and  — 2«,  and 
•addmg  4^.  Cleavage  parallel  to  /,  distinct,  giving  110'  10',  J.  M.  Blake.  H.=5.  G.  = 
3-95-4.03.  Lustre  vitreous.  Color  bright  orange -red.  Streak  cream -yeUow.  Analysis,  G 
-J.  Brush  (1.  c.) : 

I 

As               ^1                Pe                Mn                ^n.               tA               F— 0 
5510          20-68            4-78             1-30             i:-66            0-81             (5  67) =100 
53-22-        20  09  5*06  1-28  1.-86  0*70  

•  Too  low. 
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The  oxygen  latio  of  R,  U  aud  As  is  3-74  :  11-07  :  19 -IG,  or  nearly  1:3:  5,  giving  the 
formula  (\  R'  -f-  J  ^)  As,  in  which  a  portion  of  the  oxygen  is  replaced  by  flaorine. 

In  the  closed  tube  blackens  at  a  moderate  temperature,  but  regains  its  color  on  cooling 
at  a  hi^rher  heat  fuses  easily  to  a  yellow  glass  and  gives  a  faint  white  volatile  sublimate, 
('telling  the  tube  slightly.  The  same  in  the  open  tube,  with  evolution  of  acid  fumes,  red- 
denmg  litmus  paper.  On  charcoal,  B.  B.  fuses  readily  and  gives  a  white  sublimate  with  u 
strong  ai'senical  odor  in  R.  F,  With  soda  and  charcoal  powd(!r  in  a  matrass  yields  a  subli- 
mate of  metallic  arsenic.  With  the  fluxes  reacts  for  iron  and  manganese.  In  the  forceps 
fuses  at  3,  giving  an  intense  soda  flame.  Decomposed  by  sulphuric  acid  with  evolution  of 
ttuohydric  acid. 

Found  near  Durango  in  Mexico.  The  chemical  composition  of  this  mineral  places  it 
near  amblygonite,  an  analogous  fluo-phosphate,  although  the  form  of  duraugite  is  monoclinic 
while  amblygonite  is  triclinic.  • 

35.  Dyscramte.  T.  Petersen  (Pogg.  Ann.,  cxxxvii.  377),  in  a  review  of  the  analyses  of 
dyscrasite,  endeavors  to  show  that  there  are  two  native  compounds  of  antimony  and  silver, 
to  one  of  which  he  gives  the  name  f^Uhiotriargeiitite  (Ag'  Sb-'),  and  the  other,  stibioJiexar gen- 
tile Ag"  Sb-.  The  former  has  a  density  of  9 -011-9 -77,  and  the  latter  10-027.  All  recorded 
analyses  that  do  not  give  one  of  these  formulas  he  considers  either  to  be  erroneous  or  to 
have  been  made  on  a  mixture  of  the  above  minerals. 

617  A.  EosiTE.  A.  Schranf^  Min.  Beobachtungen,  ii.  20,  in  Sitzb.  Ak.  Wien,  February, 
1871. 

Tetragonal,  in  minute  octahedrons  (-i-  mm.  diam.)  a  :  b  :  c=l*3758  :  1  :  1.  (Basal  angle 
of  octahedron  125°  40').  Inclination  of  basal  plane  to  octahedral  117  10'.  H.  =3—4,  Color 
deep  aurora-red,  between  that  of  crocoite  and  realgar,  and  much  darker  than  red  wulfenite. 
Streak  bro-\vnish  orange -yellow.  Heated  in  the  closed  tube  darkens,  but  regains  its  color  on 
cooling.  Fused  with  bi-sulphate  of  potash  gives  a  mass  which  is  light  yellow  while  hot, 
bocomes,  on  cooling,  first  reddish-brown  and  finally  brownish  orange-yellow.  This  dissolved 
in  water  and  boiled  with  tin-foil  colors  the  solution  faint  greenish-blue.  Not  so  rapidly  acted 
upon  by  muriatic  acid  as  crocoite  or  wulfenite.  When  a  splinter  of  eosite  is  placed  on  a  glass 
plate,  and  treated  with  muriatic  acid,  with  subsequent  addition  of  alcohol,  and  then  gently 
evaporated,  it  aft'ords  a  blue  to  bluish-green  coating,  with  a  green  precipitate  on  the  edges. 
From  these  reactions,  and  a  series  of  comparative  tests  made  with  crocoite,  wulfenite.  and 
vanadinite,  Schrauf  concludes  that  eosite  is  vanadio-molybdate  of  lead.  Found  implanted  in 
very  minute  crystals  on  pyromorphite  and  cerussite  at  Leadhills,  Scotland. 

122  A.  Epiboulangerite.     M.  Websk?/,  .ZS.  G.  Ges.,  1869,  p.  747. 

Orthorhombio  ?  occurring  in  striated  jmsmatic  needles  G-.  =6'309.  Lustre  metallic.  Color 
dark  bluish  gray,  almost  black.     Structure  granular,  acicular.     Analyses,  1.2,  Websky  (1.  c): 


S 

Sb 

Pb 

Ni 

Fe 

Zn 

1.   Granular. 

21-89 

20-77 

50-11 

0-20 

0-GO 

0-29=99-86 

2.  Needles. 

21-31 

20-23 

54-88 

0-30 

0-84 

1-32=98-88 

Websky  considers  the  mineral  as  probably  a  product  of  the  decomposition  of  Boulangerite, 
from  w^hich  it  differs  in  containing  more  sulphur  and  correspondingly  less  antimony.  Found 
with  galena,  pyrite,  blende,  and  mispickel,  at  Altenberg  in  Silesia. 

132  A.  Epigenite.  T.  Petersen,  Pogg.  Ann.,  cxxxvi.  502,  Arsenikkupferwismutherz, 
Epigenit,  Sandberger. 

Orthorhombio,  observed  planes,  /,  1-^,  \-i.  iAl-^^HO"  50'.  H.  =3*5.  Lustre  feebly 
metallic.     Color  steel-gray.     Streak  black.     Fracture  granular. 

Composition  6R  S-hAs-  S^     Analysis,  Petersen  (1.  c.) : 

S  As  Fe  Cu  Bi  Ag  Zn 

1.  31-57  12-09  13-43  4032  212  tr.=99-53 

2.  32-34  12-78  1420  40-68=10000 

No.  2  is  No.  1  after  deducting  the  2-12  Bi  which  was  present  as   intermingled  wittichcnite, 
and  as  such  was  combined  with  1  84  Cu  and  0-98  S.     In  the  closed  tube  gives  first  sulphui 
then  sulphid  of  arsenic.     li.li.  on  charcoal  gives  an  arsenic  reaction  and  a  magnetic  slag 
with  copper  globules.     Soluble  in  nitric  acid  with  separation  of  sulphur. 
Occurs  sparingly  at  Neugliick  Mine  in  Wittichen, 
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289.  E'pijiliaidte.  i(7e?.9^wm,  CEfv.  Ak.  Stockh.,  1868,  p.  20.  This  name  has  been  given  Lc 
a  chlorite  like  mineral  from  Tvaran  in  Wemiland,  Sweden.  The  composition  Igelstrom  found 
to  be  Si  aT-10,  ^1 21-13,  Fe  20-00,  Mn  tr,  Mg  14-03,  11  7-83  =  100-09.  It  approaches  Kenngott'a 
eukamptite  (p.  307)  and  gives  the  same  formula  plus  one  atom  of  water  B'^  Si  +  ^1  Si +2  11. 

449.  EuraUte.  A  name  given  by  F.  J.  Wiik  to  a  chloritic  mineral  occurring  in  seams  ir 
clefts  of  hyperite  rock  in  the  parish  of  Eura,  Finland.  It  is  apparently  amorphous,  but 
breaks  under  the  hammer  into  prismatic  fragments.  H.=2-5.  Gr.  =2-02.  Color  dark-gre(;ii 
to  black.  B.  B.  fuses  easily  to  a  magnetic  globule.  Soluble  in  muriatic  acid.  An  analysi 
gave  Si  33-G8,  Al  12-15,  Fe  6-80,  Fe  15-66,  Mg  17-92,  Ca  1-34,  H  11  49  =  99  04.  Wiik  sug 
gests  that  this  composition  is  near  delessite,  which  it  also  resembles  in  its  mode  of  occur- 
rence.    (Jahrb.  Min.  p.  357.) 

474.  Ferro-ilmenite^  a  name  given  to  a  variety  of  columbite  from  Haddam,  Connecticut 
(Ilei-mann,  J.  pr.  Chem.,  II.  ii.  118). 

93  A.  Glaucopyrite.  F.  Sandherger,  J.  pr.  Chem..  II.  i.  230.  Orthorhombic.  Planes 
i-i,  I,  m-'i.  II.=4-o.  G.  =7-181.  Lustre  metallic.  Color  light  lead-gray  to  tin-white. 
Streak  grayish -black.  Composition  Fe  SH12  (Fe,  Co,  Cu)  (As,  Sb)'=S  2-47,  As  69-45, 
Fe  28-08.     Analysis  E.  Senfter  (1.  c.)  : 


s 

As 

Sb 

Fe 

Co 

Cu 

2-36 

06-90 

3-59 

21-38 

4  67 

1-14=100-04 

In  the  closed  tube  gives  a  sublimate  of  arsenic  with  only  a  small  amo  int  of  sulphid.  B.  B. 
on  charcoal  gives  arsenic  fumes  with  an  antimony  coating.  After  roasting  yields  with  soda 
a  magnetic  slag  with  spangles  of  metallic  copper.  With  the  fluxes  reacts  for  iron  and  cobalt. 
Decomposed  by  nitric  acid  leaving  a  residue  of  antimonic  acid.  Found  in  the  mines  of 
Guadalcanal  in  Andalusia,  Spain.     Belongs  near  Lolingite,  p.  77. 

Guano  Minerals.  C.  U.  Shepard,  Rural  Carolinian,  i.  470.  The  substances  described 
occur  in  the  guano  of  Guanape  Island,  400  miles  north-east  of  the  Chiucha  Islands. 

Guana'pUe  occurs  in  irregular  balls  and  veins  looking  like  red  rock-salt  but  having  a  rhom- 
bic cleavage.  H.  =1  — 2.  G.  =2-3.  Soluble  in  4—5  pts.  of  water  at  60".  Taste  bitter  and 
Baline.  Analysis  gave  sulphate  of  potash  67-75,  sulphate  of  ammonia  27-88,  oxalate  of  am- 
monia 3-75=99-38.  It  loses  ammonia  on  exposure  to  the  air.  Heated  to  redness  leaves  a 
residue  of  about  70  pr.  ct.  of  sulphate  of  potash.  It  is  near  Taylorite  (p.  614)  in  composition. 
Guanoxalate  is  stated  to  bfe  a  pseudomorph  of  birds'  eggs ;  the  specimens  are  exteriorly 
white,  "  and  seem  to  retain  portions  of  the  original  shell,  but  these  when  tested  seemed  to  be 
a  mixture  of  phosphate  and  oxalate  of  lime."  Within  the  substance  is  foliated  and  has  a 
rhombic  cleavage.  Color  cream  white ;  lustre  pearly ;  translucent.  H.  =  l  — 2.  G.=l-58. 
■^^■hen  heated  swells  up,  turns  black,  partially  fuses,  gives  off  ammonia  fumes,  and  leaves 
a  white  residue  of  sulphate  of  potash.  Composition  stated  to  be  sulphate  of  potash  40  20, 
oxalate  of  ammonia  29  57,  water  30 -40 =100 -23— a  very  doubtful  compound.  Oxammiie,  pJios-- 
pliammite,  and  Uphoai^hammite  are  other  names  given  by  Shepard  for  supposed  new  species 
consisting  of  oxalate  of  ammonia,  phosphate  of  ammonia,  and  biphosphate  of  ammonia. 

422  A.  GuMBELiTE.     F.  von  Kohell,  Ber.  Ak.  Mtlnchen,  March  5th,  1870. 
In  thin,  short  fibrous  layers  in  clay  slate.     Color  light  greenish- white.     Translucent.    Lus- 
tre pearly.     Soft  and  flexible.     Analysis,  v.  KobeU  (1.  c. )  : 


Si               3^1               Pe 

Mg 

K 

fl 

X'^ 

50-52          31-04           3-00 

1-88 

3-18 

7-00 

1-46=98-08. 

(")  -Undecomposed  mineral. 

The  oxygen  ratio  of  It,  K,  gi  and  II  is  as  1  :  12  :  21  :  5,  which  scarcely  leads  to  a  satisfac 
tory  formula.  In  the  closed  tube  yields  water.  B.  B.  exfoliates  somewhat  like  pyrophyllite. 
Fuses  at  4.     Not  acted  upon  by  acid. 

Found  at  Xordhalben  near  Steben,  in  Oberfranken.  The  composition  approaches  that  of 
pinite  or  neurolite  (p.  482). 

liaUite.  A  name  given  by  A.  R.  Leeds  to  a  flexible  micaceous  mineral  of  a  brown  color, 
occurring  in  Chester  Co.,  Pa.,  and  supposed  to  possess  distinguishing  optical  properties, 
(Jour.  Frai^k.  Inst.,  III.  Ixii.  70.)  s  s     f  ^    ^ 
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Hawiartite.     See  Bastnaesite. 

259  A.  HoRTONOLiTE.     G.  J.  Brvsli,  Am.  J.  Sci.  II.,  xlviii.  17.,  July,  1809. 

Orthorhombic.  Observed  planes  0,  i-i,  i-2,  1-i,  14,  1-5  and  1-4  (J.  M.  Blake,  1.  c.\  i-i  A  *-'-^ 
=05  (normals)  1-4  A  ^-^=77  -80',  ^i  A  l-ii  =  09'-70\  i-i  A  1-*  40  ^j'.  Acute  bisectrix 
perpendicular  to  i-i,  ojitic  axes  in  a  plane  parallel  to  0,  angle  between  axes  83  -80,  measured 
in  olive  oil  (J.  M.Blake).  H.  =0-5.  G.  =3-91.  Lustre  vitreous,  subresinous.  Color  yel- 
low to  yellowish-green,  in  large  masses  almost  black.  Composition  R-  Si.  Analysis,  VV.  Q. 
Mixter  (1.  c.) : 


Si 

Fe 

^In 

Mg 

Ca 

K 

Ign. 

1^33-59 

44-37 

4-35 

10  08 

u*. 

0-39 

0-26=99-04 

B.  B.  in  the  open  tube  and  on  charcoal  becomes  dull  and  magnetic.  F=4.  With  the 
fluxes  reacts  for  iron  and  manganese.     Gelatinizes  with  muriatic  acid. 

Found  in  abundance  at  the  O'Niel  Mine,  Orange  Co.,  N.  Y. ,  associated  with  magnetite  and 
calcite.  The  mineral  is  a  member  of  the  chrysolite  group,  and  is  intermediate  between  hya- 
losiderite  and  fayalite. 

IlyiiocliloHte.     See  Bismutoferrite. 

224  A.  ILSEMANNITE.     H.  Hofer,  Jahrb.  Min.,  1871,  p.  566. 

Ciypto-crystalline.  jColor  blue-black  to  black,  on  exposure  becoming  blue.  Found  imbed- 
ded in  barite.  It  is  soluble  in  water,  giving  a  deep-blue  solution,  and  leaving  a  colorless  resi- 
due of  barite.  The  solution  contained  on  analysis  chiefly  a  molybdate  of  molybdic  pxyd, 
and  yielded  on  evaporation  deep-blue  crystals,  which  were  considered  to  be  the  salt  Mo  -i- 
4  5io,  which  is  also  supposed  to  be  the  composition  of  the  mineral.  Ilsemannite  is  a  product 
of  the  decomposition  of  metallic  molybdates,  and  occurs  associated  with  wulfenite  at  Blei- 
berg  in  Carinthia. 

431  A.  IviGTiTE.     T.  D.  Rand,  Proc.  Acad.  Sci.  Philad.,  1868,  142. 

In  films  and  seams  in  massive  crN-olite.  Granular,  approaching  micaceous.  H.=2-2'5. 
G.  — 2"05.  Color  pale  yellowish-green  to  yellow  (Hand).  Also  in  gold  yellow  to  pale  green 
radiated  elastic  plates  imbedded  in  cryolite  (Ilagemann).  Analyses:  1.  T.  D.  Rand  (1.  c); 
2.  3.  G.  Hagemann,  Am.  J.  Sci.,  IT.  xlvii.  133  : 


1. 

Si 
.36-49 

YeUow    40  00 
Green     42-83 

Al                ¥e 
24-09           .7-54 

Xa 
16-03 

10-27 
urulet. 

K 

105 

undet. 

F 

0-75 

tr. 

tr. 

II 
3-43 

2. 
3. 

38-47 
27  03            13-06 

3-06 
3-93 

The  loss  in  No.  1,  exclusive  of  fluorine,  is  11-68  per  cent.,  while  the  average  of  Xos.  2  and 
3  gives  a  loss  of  almost  5  per  cent.  In  the  closed  tube  yields  acid  water,  and  B.  B.  accord- 
ing to  Rand  fuses  easily,  while  Hagemann  states  that  when  free  from  cryolite  it  does  not 
fuse.     With  the  fluxes  gives  iron  and  silica  reactions. 

Found  with  pachnolite  and  cryolite  in  the  Greenland  cryolite.  Hageraann's  analysis  of 
the  green  mineral,  which  he  considers  the  purest  variety,  gives  with  the  alkalies  of  Xo.  2  the 
oxygen  ratio  of  K,  fj.  Si  and  II  of  1  :  6  :  8  :  1.     Needs  further  investigation. 

520  A.  IsoCLASiTE.     Isoklas,  F.  Sandherr/er,  J.  pr.  Chem.,  II.  ii.  125. 

jNIonoclinic.  Occurring  planes  /,  ^-^,  0.  Planes  dull;  crystals  minute  (10  mm.  diam.), 
Associated  with  pseudomorphic  crystals  3*7  c.  m.  long.  Habit  columnar.  Clinodiagonai 
cleavage  perfect.  H.  =  l-5.  G.  =292.  Lustre  vitreous  to  pearly.  Colorless  to  snow-white. 
Coniiiosition :  Var.  1.   fresh  crystals ;  2.  altered  mineral,  by  Kottnitz,  1.  c.  ; 

1^  Oa  Mg  Na  f'e  ^1  It''')  li^b)  Jns. 

—  206  18-53         =1000 


1. 

2. 

29-90        49-51 

34-00          1-00      17.30 

(•)  at  100°  C,  (")  on  ifciiition. 

9-80  0-36  2426  9-22  018=9612 

The  fresh  crystals  give  the  formula  Ca'  P  -}-  Ca  II  +  4TI.     Analogous  in  composition  tc 
tagilite,  but  containing  more  water. 
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In  the  closed  tube  both  varieties  give  off  neutral  water.  B.  B.  the  fresh  mineral  glowa 
and  fuses.     Soluble  in  muriatic  acid. 

Found  with  horustone  and  brown-spar  on  specunens  from  Joachimsthal,  obtained  eighty  , 
years  ago,  and  now  in  the  Wiirzburg  Museum. 

188  A.  Jacobsite.     A.  Bamour,  C.  R.,  Ixix.  168. 

Isometric,  in  distorted  octahedrons,  H.  =0?  (scratches  glass).     G.=:;4'75.     Lustre  brilliant  t 
metallic.     Color  deep  black.     Streak  blackish -brown.     Magnetic. 
Composition  :     R,  B,  or  (Mn  jVIg)  (Fe  Mn) 

¥e  Mn  Mg 

i  68-25  24-35  6-41=99-01 

As  the  mineral  evolves  chlorine  feebly  when  acted  upon  by  muriatic  acid.  Dam  our  con- 
siders a  portion  of  the  manganese  to  exist  as  Mn,  giving  for  the  true  composition  of  th6 
mineral,  in  correspondence  to  the  spinel  formula,  Pe  68-25,  Mn  4  21,  Mn  20-57,  Mg  6-41  = 
99-44. 

B.  B.  infusible.  It  does  not  lose  weight  when  ignited.  With  the  fluxes  reacts  for  iron 
and  manganese.     Soluble  in  muriatic  acid,  with  a  slight  evolution  of  chlorine. 

From  Jacobsberg,  in  Nordmark,  Sweden,  where  it  occurs  associated  with  white  mica  and 
native  copper  in  a  crystalline  limestone 

127  A.  JuLiANiTE.     M.  Websky,  ZS.  G.    Ges.,  1871,  p.  486. 

Isometric.  Cubic  with  octahedral  and  dodecahedral  planes.  Also  dodecahedral.  Planea 
much  rounded. 

G.  =5-12.  Very  soft.  Lustre  metallic-adamantine.  Color  dark,  somewhat  reddish  lead- 
gray,  iron  black  on  exposure.     Brittle.     Fracture  splintery  to  subconchoidal. 

Analysis  by  Websky  (1.  c.) : 

S  As  Sb  Fe  Ag  Cu 

26-50  16-78  1-42  0-79  0*54  52-30=98-33 

Giving  a  composition  approaching  tennantite  or  enargite.     It  agrees  with  the  former  in  crye- 
talline  form,  but  differs  in  density  from  both  these  species. 

B.  B.     Same  as  tennantite.     Found  in  the  Frederick-Julian  Mine  at  Eudelstadt,  in  Silesia. 

121  A.  Klaphotiioltte.  Klaprothit,  Petersen  and  Sandberger,  Jahrb.  Min.,  1868,  415. 
Klaprotholite,  G.  J.  Brvsh. 

This  name  is  given  to  the  Kupferwismutherz  analyzed  by  Schneider,  and  recorded  in  this 
Mineralogy  under  Wittichenite,  p.  99,  anal.  7.  Sandberger  gives  the  following  characters  : — 
Orthorhombic,  habit  in  long  furrowed  prisms.  Planes  /,  i-l^  m-l\  I;\I=l(yi°.  Cleavage  i-l 
very  distinct.  In  twins,  composition-face  1.  Fracture  granular.  H.  =2-5.  G.  =4-6  approx. 
(Petersen).  Lustre  metallic.  Color  steel-gray  inclining  to  j^ellow,  tarnishing  brass-yellow. 
Streak  black.  Compositiou,  3  £u  S-fBi-'  S'=S  19-22,  Bi  55-54,  Cu  25-24  =  100.  The  mean 
of  three  analyses  by  Petersen  gave,  on  mineral  from  the  Daniel  Mine,  S  1866,  Bi  53 -87,  Cu 
23-96,  Fe  1-70  =  98-19.  Occurs  at  many  localities  in  the  Black  Forest,  and  distinguished 
from  wittichenite  by  its  distinct  cleavage,  and  in  its  larger  content  of  bismuth.  Klaproth- 
olite is  generally  associated  with  a  cobalt-tetrahedrite,  while  wittichenite  is  usually  found 
vnth.  smaltite.  The  name  klaprothite  was  given  to  lazulite  by  Beudant  in  1824,  we  therefore 
change  Petersen's  name  to  klaprotholite. 

483  A.  KociiELiTE.     M.   Websky,  ZS.  G.  Ges.,  xx.  250,  1868. 

Tetragonal  ?  In  columnar  incrustations  passing  into  rounded,  apparently  square  octahe- 
drons, occasionally  showmg  prismatic  planes.  Color  brownish  isabella-yellow  to  honey- 
yollow.     Translucent.     Lustre  dull  greasy.      H.  =3-3-5.      G.  =3*74,  taken  on  0-1373  grm. 

Composition.  An  imperfect  analysis  gave  Si  4-49,  ^1  1-41,  Ob  29*49,  Zr  12-81,  Th  123. 
Y  17-22,  Ca  2-10,  6  0-43,  Pe  12-48,  H  6-52,  tb?  Na  ?     Loss  11-82  =  100. 

In  the  closed  tube  yields  water,  and  the  mineral  turns  reddish.  B.  B.  in  the  forceps  fuses 
only  on  the  edges  to  a  black  glass,  colormg  the  flame  yellow.  With  salt  of  phosphorus  reacts 
for  iron,  but  in  R.  F.  fuses  to  a  clear  bead,  showing  only  a  faint  reaction  for  uranium.  With 
soda  on  charcoal  yields  a  yellowish-white  enamel,  but  no  metallic  globules,  although  giving 
a  lead  coating  on  the  coal.  Occurs  as  an  incrustation  upon  a  mixture  of  titanic  iron  and 
crystals  of  fergusonite  in  a  coarse  granite  in  the  Kochelwiesen,  near  Schreiberhau  in  Silesia. 

The  composition  is  near  that  of  fergusonite,  but  further  investigation  is  needed.     The  den 
Bily  is  remarkably  low  for  a  mineral  containing  so  large  a  percentage  of  metallic  acids. 
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518  A.  KoUophan.  This  name  has  been  given  by  Sandberg-er  to  a  gymnite-like  looking 
robstanoe  fonnd  with  Sombrero  guano.  It  is  a  tri-basic  i)hosphate  of  lime  with  one  atom  ol 
water,  mixed  v^ath  about  8  per  cent,  of  carbonate  of  lime.  G.  =2  70.  H.rrrS.  J.  pr. 
Chem.,  II.  ii.  129. 

644  A.  LAX3IANNITE.     A.  E.  NordensMold^  Pogg.  Ann.,  cxxxvii.  299,  18G9. 

Mouoclinic.  C.=69''  46'.  a  :  Z» :  c=l*8854  :  0''7400  : 1.  Occurs  in  wedge-shaped  forma 
with  sharp  edges.  H.  =3.  G.  =5'77.  Color  dark  olive-green  to  pistachio-green  and  green- 
ish-gray. Streak  pistachio-green.  Fracture,  crystalline  to  compact  and  earthy.  Composi- 
tion {h  L"u  +  Jfii)»  1^+3  (l>b,  Oxxf  Cr=i>b  01-48,  Cu  1313,  Cr  lGo7,  1^  783,  \i  0-99  =  100 
Analyses  1.  2.  Nordenskiold  (1.  c.)  : 


Cr 

1^ 

tb 

Cu 

3Pe 

ir 

1. 

15-2G 

8-05 

G1-2G 

12-43 

109 

1-31  =  99 -40 

2. 

lC-76 

8-57 

GlOG 

10-85 

1-28 

0-90=99-42 

Hermann  has  reviewed  these  results  (J.  jor.  Chem. ,  II.  i.  447),  and  called  attention  to  the  close 
correspondence  of  this  species  in  physical  characters  with  vauquelinite,  and  also  to  the  fact 
that  the  analyses  were  made  on  material  from  the  very  specimens  from  which  Berzelius  ob- 
tained the  vauquelinite.  By  assuming  that  what  Berzelius  weighed  as  chromic  acid  was 
really  phosphate  of  chromium,  the  results  of  the  analysis  are  made  to  api)roximate  veiy  closely 
to  those  of  Nordenskiold  ;  and  Hermann  believes  that  laxmannite  is  probably  identical  with 
vauquelinite.  But  Nordenskiold  shows  in  his  investigation  that  there  is  associated  with  lax- 
mannite a  chromate  free  from  phosphoric  acid  corresponding  to  the  vauquelinite  of  Berze- 
bus. 

Hermann  has  also  analyzed  a  phospho-chromate  from  Beresof,  to  which  he  gives  the 
name  jihos'pJiochromitc^  a  mineral  resembling  laxmannite  in  physical  characters,  but  con- 
taininsT 


Cr 

f> 

i»b 

Cu 

Fe 

1*1 

0-13 

9-94 

G8-33 

7-36 

2-80 

1-lG 

G.  =  5-80  10-13  9-94  68-33  7-36  2-80  1-16=99.72 

This  mineral  occurs  in  rounded  masses  of  half  a  pound  weight,  made  up  of  globular  par- 
ticles, which  exteriorly  are  covered  with  small  tabular  crystals  with  rounded  terminations. 
It  would  seem  possible  that  this  aggregate  might  be  a  mixture  rather  than  a  distinct  species ; 
and  this  may  perhaps  also  be  true  in  regard  to  laxmannite.  A  chromo-phosphate  of  lead  and 
copi)er  from  the  same  locality  was  described  by  John  (this  Min.,  p.  631)  as  early  as  1845, 
but  was  thought  to  be  an  impure  vauquelinite. 

554.  Lime- WavcUite.     Kalkwavellit,  Kosma?in,  Z.  G.  Ges.,  xxi.  795  (1869). 

This  name  Jias  been  given  to  a  mineral  occurrring  in  concentric  radiated  spherical  and 
hemispherical  aggregations,  sometimes  in  acicular  crystals,  as  binding  material  in  phos- 
phorite-breccia; also  found  botryoidal  and  reniform.  G.  =2-45.  Lustre  feeble.  Color 
white.     Analysis,  Kosmann  (1.  c.)  : 

Mg      Xa       K  lY         Si        C      CaFl 

:10004 

Considering  the  carbonic  acid  to  exist  as  carbonate  of  lime,  and  assuming  the  silica  com- 
bined with  the  alkalies,  Kosmann  takes  the  remainder  of  the  constituents  Oa  12-62,  Al  3()-2(), 
P  24-11,  and  11  17-90  =  84  88,  and  averages  them  uptolOOpts.  as  follows,  Ca  14-86,  ^-^1  35  65,' 
r  28-39,  H  21  ■09  =  99-99,  from  which  composition  he  concludes  that  the  mineral  is  a,  lim&- 
uavellite.  In  the  closed  tube  yields  water.  B.  B.  fuses  on  the  edges.  Decomposed  by  mu- 
riatic acid  with  separation  of  gelatinous  silica. 

Found  with  phosphorite  at  Dehrn  and  j^hlbach.  Needs  further  examination  to  determine 
its  exact  chemical  composition. 

218  D.  LiTniopiiORiTP:  {BreitJinvpt).     A.  Frmsd,  J.  pr.  Chom.,  II.  ii.  203  and  iv.  353. 

This  is  the  sub.stance  already  noticed  by  v.  Kobell  (Ber.  Ak.  Miinchen,  Jan.  8,  1870,  p.  49; 
hs  a  lithia  manganese  ore  in  an  examination  of  a  so-called  Asbolan  from  Saalfeld.  Occur?  in  fine 
scales,  also  compact,  botryoidal,  H.  =3.  G.  =365  (v.  Kobell)  3-14—3.36  (Frenzel'.  Lustre 
dull  to  metallic.  Color  bluLsh-black.  Streak  blackish-gray.  Composition:  1,  2.  C.  Winckler, 
J.  pr.  Chem.,  II.  iv,  353. 


p 

^1 

Pe 

Ca 

Mg 

Xa 

K 

rr 

Si 

C      CaFl 

24-10 

30-26 

0-29 

16-16 

0-12 

3-58 

0-89 

17-90 

3-59 

2-78    0-37^ 
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^e        M         Sfn      Ou        Co.Ni        :6a       Li        Tv         O  ft       Ins. 

1      1-48    10-54    55-12    1-74        242        278    123    073    1028    12-64    —  =93-96 
2.'     2-43     15-53    49-87    096    0-04  0-30    1-26     1-42     1-50      7-77     15-42    3-08=100-18 

with  traces  of  lime  and  bismuth.  G.  of  No.  1=3-36,  both  specimens  were  from  Schneeberg 
Saxony.  In  a  partial  analysis  v.  Kobell  obtained  (1.  c.)  Mn  54-00,  Co  4-00,  Ou  0-61,  ^1 23  00, 
[I  13.4. 

Gives  water  in  the  tube.  Infusible,  colors  the  flame  carmine-red.  With  the  fluxes  reack 
for  manganese ;  with  salt  of  phosphorus  in  R.  F.  gives  reactions  for  copper  and  cobalt. 
Soluble  in  muriatic  acid  with  evolution  of  chlorine. 

Found  associated  with  quartz  in  many  localities  in  the  Schneeberg  mining  district,  also 
occurs  at  Sayn,  and  near  Siegen.  Supposed  to  be  a  product  of  the  decomposition  of  psi- 
lomelane.  The  large  percentage  of  alumina  and  its  content  of  lithia  distinguish  it  readilj 
from  asbolite  and  lampadite. 

598  A.  Lilnehurgite.     C.  Nollner,  Ber.  Ak.  Munchen,  1870,  291.      _  I 

This  name  has  been  applied  by  Nollner  to  a  salt  from  Liineburg  having  the  following  com- 
position :  r  29-8,  B  12-7,  Mg  25-3,  H  32-2  =  100.  It  also  contains  0-7  Fl.  Nollner  gives  aa 
formula  for  this  substance  (2  Mg,  H)  P  +  Mg  B  +  7  H.     No  physical  characters  are  stated. 

1  A.  Maldonite.  O.  it.  F.  Vlricli,  Contrib.  to  Mineralogy  of  Victoria,  1870,  (pamphlet 
32  pp.  8vo.). 

In  small  particles  in  quartz,  cleavage  apparently  cubical.  H.  =  l-5— -2.  G.  =8-2— 9-7: 
(made  on  less  than  one  grain  of  impure  mineral).  Color  pinkish-white,  but  tarnishing  on 
exposure  to  copper-color  and  then  black.  Malleable.  An  assay  by  C.  Newbery  showed  the 
composition  to  be  Au  64-5,  Bi  35-5.  or  nearly  Au'  Bi.  B.  B.  fuses  easily  ;  on  charcoal  coats 
the  coal  yellow  and  yields  a  globule  of  gold. 

From  Nuggety  Reef,  Maldon. 

64  A.  Met  ACINN  ABA  RITE.  O.  E.  Moore^  J.  pr.  Chem.  II.  ii.  319  (1870).  Am.  J.  Sci 
III.  iii.  36. 

Amorj)hous,  also  found  in  small  apparently  isometric  crystals,  perhaps  pseud omorphic. 
H.  =3.     G.  =7-70  — 7-748.     Lustre  metallic.     Color  grayish-black.     Streak  black.     Fracture 

2.,  G.  E.  Moore 


sub-conchoidal, 

uneven.     Very  brittle.     Composition :   Hg  S.     Analyses  1. 

(1.  c.): 

S                      Hg                     Fe                quartz 

L     13-79               85-69               0  33               0-26=100  07 

2.     1^4                85-89                0-45                0-24= 100 -42 

Blowpipe  characters  like  cinnabar.  Occurs  at  the  Redington  Mine,  Lake  Co. ,  California, 
with  ciimabar,  quartz  and  marcasite.  It  differs  from  cinnabar  in  its  amorphous  character, 
in  color,  streak,  specific  gravity  and  lustre,  while  in  these  respects  it  is  identical  with 
the  black  artificial  mercuric  sulphide  of  the  laboratory. 

MiLARiTE.     A.  Kenngott,  Jahrb.  Min.,  1870,  81. 

Hexagonal.  Occurring  form  a  hexagonal  prism  with  a  plane  of  a  hexagonal  pyramid  on 
each  angle,  and  a  narrow  termination  of  the  lateral  edges ;  observed  angle  over  a  terminal 
edge  of  the  pyramid  144'  40/  (mean  of  results),  and  over  a  basal  edge  74'  40'  ;  the  latter 
gives  for  the  former,  by  calculation,  144''  42'. 

H.=5-5— 6.  Lustre  vitreous.  Colorless  to  greenish,  resembling  the  datholite  crystals 
from  Bergen  Hill.  Brittle.  B.  B.  in  the  closed  tube  becomes  white  and  gives  off  water. 
In  the  forceps  fuses  with  intumescence  to  a  white  blebby  glass.  In  salt  of  phosphorus  slowly 
but  completely  soluble  to  a  colorless  glass.  A  partial  qualitative  analysis  gave  evidence  of 
the  presence  of  an  alkali  and  besides  probably  lime.  Kenngott  considers  it  a  zeolitic  hydrous 
silicate  of  alumina,  lime,  and  soda,  but  on  uncertain  evidence. 

Found  in  Val  Milar  near  Ruiiras,  Switzerland. 

503.  Montehmsite.     Den  Cloizemix,  C.  R.  Ixxiii.  306,  1247.     L.  Momenei,  Ann.  d.  Mines,  VI 
^x.  1  (1871).     F.  Pisani,  C.  R.  Ixxiii,  1479.     F.  roit  Kobell,  Ber.  Ak.,  Manchen,  Feb.  3,  1872. 

This  supposed  fluo-phosphate  from  Montebras  in  France  has  recently  been  shown  by  Pisani 
and  von  Kobell  to  be  identical  with  amblygonite.  Des  Cloizeaux  found  it  to  be  triclinic,  with 
two  cleavages  giving  105'  44',  and  in  the  optical  examination  the  bisectrix  of  the  acute  angle 
was  positive,  while  in  the  Hebron  amblygonite  it  is  negative.  Analyses  by  Moissenet  (1), 
Pisani  (2),  and  v.  KobeU  (3)  afforded : 


I 


(5a 

Na 

Li 

Si 

Ign. 

*  1 

2  00 

C-70 

6-50 

2-25 

000=104-55. 

M 

— 

2-58 

8-10 

— 

l-10=102-8."). 

P 

0-50 

5-30 

6-70 

OGO 

0-70-104 -21. 

K 

P  1^  ^1  Mn 

1.  2(5 -50  21-80  88-20  — 

2.  8-20  40  15  36-32  0  40 

3.  9  00  45-91  35-50  — 

Pisani's  and  v.  Kobell's  results  give  essentially  the  composition  of  amblygonite  as  analyzed 
by  Ranimelsberg-,  and  as  the  physical  and  pyrognostic  characters  are  also  those  of  amblygonite, 
there  can  be  no  question  as  to  the  identity  of  the  Monte  bras  mineral  with  this  species. 

MoNZONiTE.     F.  V.  Kobdl,  Ber.  Ak.  Miinchen,  6  May,  1871. 

Compact.  H.  —  G.  G.=3.  Color  light  grayish-green.  Translucent  on  thin  edges. 
Fracture  splintery  to  sub-conchoidal.  Resembles  green  homstone.  Analysis  by  v.  Kobell 
(I.C.): 

Si  .^1  Fe  "Slg  Ca  Na  K  It 

52-60       17-10        900  210  965  660        1-90        1-50=100-45 

Giving  the  oxygen  of  ]^,  fi,  and  Si  as  1  :  1  :  3-5. 

B.  B.  fuses  at  3  to  a  lustrous  grayish-green  glass.  Not  decomposed  by  acids  after  fusion. 
Not  attacked  by  muriatic  or  sulphuric  acids.     Soluble  in  concentrated  phosphoric  acid. 

Found  ou  tlie  Monzoui  Mt.  in  the  vallej'  of  Fassa,  Tyrol.  A  microscopic  examination  of  a 
thin  plate  of  the  mineral  showed  it  to  be  homogeneous. 

Nmumite.     C.  W.  Blomstrand,  (Ef.  Ak.  Stockh.,  1868,  p.  197. 

A  chalk- white  mineral,  from  Niisum,  Sweden.  It  occurs  mixed  with  the  phosphate  atta- 
colite.  After  calculating  out  the  phosphoric  acid  as  ^^1  1 ,  the  analysis  gave  Si  50-91,  ^1 
27-86,  IPe  1-36,  Mn  036,  Oa  13  82,  H  4-39=9870.  The  oxygen  ratio  of  ft.  fj,  Si,  H  is  asl  : 
3:7:1.     It  may  perhaps  be  classed  near  fahlunite. 

510.  Nadorite.  Flajolot,  C.  R.,  Ixxi.  237,  406.  F.  Pisani,  C.  R.,  Ixxi.  319;  Bes  CIqU 
zedux,  Ann.  d.  M.,  VI.  xx.  32,  1871. 

In  flattened  tabular  orthorhombic  crystals,  /  A  /=132'  51'.  Cleavage  macrodiagonal, 
very  easy.  H.=3.  G.  =7-02.  Lustre  resinous  to  adamantine.  Color  smoky-brown  to 
brovmish-yeUow.  Streak  yellow.  Translucent.  Analyses:  1.  Pisani  (1.  c);  2.  Flajolot 
(\.c.): 

Sb  Pb  O  CI 

1.  31-24  51-89  814  9  00=100-27 

2.  32-25  51-60  8-00  8-85  =  100-70 

Pisani  considers  the  mineral  to  correspond  to  the  formula  Sb  i*b  +  Pb  CI,  while  Flajolot 
looks  upon  it  as  a  compound  of  oxychlorid  of  antimony  with  oxyd  of  lead.  Pisani  suggests 
its  analogy  with  mendipite  2  I*b  +  Pb  CI. 

In  the  closed  tube  decrepitates  and  gives  a  white  subhmate.  B.  B.  on  charcoal  yields  an 
antimony  coating  and  a  globule  of  metallic  lead.  Added  to  a  bead  of  salt  of  phosphorus 
saturated  with  copper  gives  the  blue  coloration  of  the  flame  due  to  chlorid  of  copper.  Sol- 
uble in  muriatic  acid  ;  also  in  nitric  acid  diluted  with  tartaric  acid. 

From  Djebel-Nador,  in  the  province  of  Constantino,  Algiers. 

214  A.  Namaqualite.     A.  H.  Church,  Jour.  Chem.  Soc,  II.,  y\\\.  L(1870). 
In   silky   fibres  and  thin  layers.     H.  =2-5.     G.  =2-49.      Lustre   silky.     Color  pale-blue. 
Transparent  to  translucent.     Analysis  by  Church  (1.  c.)  : 

Si  n 

!8=100  09 

Giving  the  oxygen  ratio  of  ft,  It  and  it  as  4  :  3  :  11,  or  4  ft  it  +  Al  XV  -+-  4  It. 

In  the  closed  tube  gives  off  water  and  turns  black.      B.  B.  reacts  for  copper. 

From  Namaqualand,  S.  Africa.     It  is  analogous  in  composition  to  hydrotalcite  (p    178). 

146  A.  Nantokite.  An  anhydrous  sub-chlorid  of  copper  from  Nantoko  in  Chile.  Occurs 
in  a  copper  vein  with  atacamite  and  oxydized  ores  at  the  surface,  while  lower  do\vn  in  the 
vein  this  anhydrous  chlorid  is  found  with  chalcopyrite  and  chalcocitc.  The  mineral  is  white, 
resembles  cerussite  in  physical  characters.  It  oxj'dizes  on  exposure  to  the  atmosphere,  and 
is  converted  into  atacamite.  W.  Hermann  considers  all  atacamite  the  product  of  the  altera- 
tion of  nantokite  {Breitluiiqit  in  B.  and  II.  Ztg.  xxvii.  3). 
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247  D.  NiGRES(JTE.     F.  Hornstein,  ZS.  G.  Ges.,  1867,  342. 

Amorphous.     Fracture  uneven  and  splintery.      H.=3.     G.  =2-845.      Color,   when  fresh, 
apple-green ;  on  exposure  becomes  gray  to  black  ;  opaque  and  earthy,  and,  on  drying,  as  light 
as  wad.     Loses  16 '5  per  cent,  hygroscopic  water. 
Analysis  : 

Si  ^1  Fe  Mn  Mg  Ca  Ii 

I  52-29  5-14  15-71  0  23  18-11  259  6  29=100 -36 

Perhaps  the  product  of  the  alteration  of  a  magnesia-iron  augite  or  amphibole. 
Found  in  rounded  masses  in  basalt,  at  Dietesheim,  in  the  valley  of  the  Maine. 

Orileyite.     D.  Waldie,  Proc.  Asiatic  Society,  Bengal,  p.  279.     September,  1870. 
Massive.     H.  =5*5.     G.  =7-34 — 7-42.      Color  steel-gray,  on    fresh  fracture  with   purplish 
tint.     Lustre  metallic.     Streak  dark-gray.     Analysis,  D.  Waldie  (1.  c.)  : 

As  Sb  Cu  Fe  X  Insol. 

38-45  0-54  12-13  4212  619  012=99-55 

X,  oxydized  matters  soluble  in  dilute  muriatic  acid  =  Cu  1-21,  Fe  1-97,  ]£*b  1-89,  As  1-12=  ■: 
6'19.     B.  B.  in  the  closed  tube  yields  no  arsenic.      Soluble  in  nitric  acid. 
From  Burmah,  but  exact  locality  not  known.'     Needs  further  investigation. 

Oshornite.  —This  name  has  been  given  by  Maskelyne  to  small  gold-yellow  octahedrona  a 
occurriag  in  augite  in  a  meteorite  from  Busti,  India.  It  is  supposed  to  be  an  oxysulphid  of  1 
titanium  and  calcium. 

PhospJiorchromite.     See  Laxmaimite, 

374.  PlumhallopTiane.      A  name  given  by  Bombicci  to  a  plumbiferous  allophane  from  i 
Monte  Vecchio  in  Sardinia.     Occurs  in  small  stalactitic  cylinders,  rough  and  opaque  on  the 
surface,  but  interiorly  glassy.     Color  grayish-yellow  with  a  white  streak.     H.  =2-5.    G.  =1-9. 
Analysis  gave  Si  23-8,  f  26,  ^1  32-9,  Fe  0-5,  Oa  2-4,  II  35-2,  tb,  Mg  and  alkalies  2-5=99-9 
(Atti  della  Sc.  Ital.  di  Sc.  Nat.  xi.,  in  Jahrb.  Min.  1868,  p.  750. 

40  C.  PoLYARGYRiTE.  F.  Saiidhcrger^  Jahrb.  Min.,  1869,  311.  T.  Petersen^  Pogg. 
Ann.,  cxxxvii.  386.    1869. 

Isometric.  Observed  planes  1  0  i^m-m.  Cleavage  cubic.  H.  =2-5. '  G.  =6-974.  Lustre 
metallic.  Color  iron-black  to  dark  blackish-gray.  Streak  black  to  blackish -gray. .  Malleable, 
flattening  more  under  the  hammer  than  argentite. 

Composition:  12  Ag  S  +  SboS,=Ag.  78-16,  Sb  7-37,  S  14-47  =  100-00. 

Analysis,  Petersen  (1.  c.) : 


S  Sb  Ag  Pb  Fe  Zn 

I     14-78  6-98  76-70  tr.  0*36  0-?7*=99-09 

*  Corrected. 


I 


B.  B.  on  charcoal  fuses  easily  to  a  black  globule,  giving  off  antimony  fumes,  and  yielding. a 
a  brittle  globule  of  silver.  Soluble  with  difficulty  in  nitric  acid  with  separation  of  sulphur.  ', 
Fuming  acid  dissolves  it  readily  with  separation  of  antimonate  of  silver.  ' 

Occurs  at  Wolf  ach  in  Baden.  ; 

The  mineral  is  between  argentite  and  pyrargrite  in  composition.     If  homogenous  it  would 
be  classified  chemically  near  polybasite  ;  but  its  isometric  form,  and  the  fact  that  in  another; 
analysis  Petersen  found  78  -85  Ag,  suggests  that  it  may  possibly  be  a  mixture. 

624,  PucHERTTE.     A.  Frenzel^  J.  pr.  Chem.,  II,  iv.  227,  361.  . 

Orthorhombic.  Observed  planes  7,  0,  I-tI,  m-u.  Cleavage  basal.  H.  =4.  G.=5-91.  . 
Lustre  vitreous  adamantine.  Color  reddish-brown.  Streak  yellow.  Translucent  to  opaque.  , 
Composition :  Bi  V=Bi  71-67  V  28-33  =  100.     Analyses,  1.  2.  Frenzel  (1.  c.) : 

V  Bi  * 

1.  27-31  73-39  =  100-70 

2.  27-07  72-93=100  — 

In  the  closed  tube  decrepitates.     B.  B.  on  charcoal  fuses  and  gives  a  coating  of  bismuth- 

oxyd,  with  soda  yields  a  globule  of  metallic  bismuth.     With  salt  of  phosphorus  a  chronie- 

gxeen  bead  in  R.  F.  becoming  light  yellow  in  O.  F.  (vanadium).      Soluble  in  muriatic  acid 

with  evolution  of  chlorine  to  a  deep-red  solution,  which  on  dilution  becomes  green  and 

•  deposits  a  yellow  basic  chlorid. 

Named  pucherite  from  the  locality,  the  Pucher  Mine,  Schneeberg,  Saxony.     Found  asso 
'ciated  with  bismite  and  asbolite. 
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218  E.  Rabdionite.     F.  von  KoheU^  Ber.  Ak.  Muncben,  January  8,  1870. 

Stalactitic,  in  columnar  or  rod-like  forms.  Very  soft,  soiling  the  fingers.  G.  =2 '80.  Lus- 
tre dull,  after  rubbing  is  greasy  to  submetallic.  Color  black.  Streak  dark-brown.  Com- 
position • 

3Pe  Mn  '^\  Cu  Mn  Co  ft 

45  00  1300  1-40  14-00  7-61  510  18r)0=90ni 

The  oxygen  ratio  of  ft  :  ¥i  :  ft  is  1  :  3  :  2,  and  v.  Kobell  writes  the  formula  (Cu,  Mn,  Co) 
{Ve,  Mn)  -+-  2  ft. 

In  the  closed  tube  gives  neutral  water.  B.  B.  fuses  at  3  to  a  steel-gray,  magnetic-globule, 
and  colors  the  flame  green.  With  borax  gives  a  cobalt  blue  bead.  Soluble  in  muriatic  acid 
with  evolution  of  chlorine,  giving  an  emerald-green  colored  solution. 

From  Nischne  Tagilsk  in  Ural.  The  mineral  is  near  asbolite  (p.  181),  but  differs  from  it 
in  chemical  composition,  in  containing  a  large  percentage  of  iron,  and  in  being  easily 
fusible. 

163  A.  Ralstonite.     O.  J.  Brush,  Am.  J.  Sci.,  III.  ii.  30.  July,  1871. 

Isometric.  Habit  octahedral.  Observed  planes  1,  0  (this  Min.  fig.  7,  p.  21).  H.  =4'5. 
G.  =2-4  (on  25  milligrams).  Composition,  a  hydrous  fluorid  of  aluminum,  with  possibly  small 
quantities  of  calcium  and  sodium. 

In  the  closed  tube  whitens,  yields  water  at  first,  then  a  copious  white  sublimate  which 
etches  the  tube.  The  water  reacts  acid.  B.  B.  on  charcoal  a  faint  white  sublimate.  In  the 
forceps  whitens,  colors  the  flame  yellow,  but  does  not  fuse.  With  cobalt  solution  gives  a 
deep  blue.  In  salt  of  phosphorus  dissolves  completely  to  a  colorless  bead  in  both  flames. 
Soluble  with  effervescence  in  a  carbonate  of  soda  bead.  Decomposed  by  sulphuric  acid 
with  evolution  of  fluohydric  acid. 

Occurs  with  cryolite  and  thomsenolite  at  Arksut  Fiord,  G-reenland. 

Redondite.  A  name  given  by  C.  TJ.  Shepard  to  a  hydrous  phosphate  of  alumina  and  iron 
from  Redonda,  AV.  I.  Found  in  nodular  aggregations.  Translucent  to  opaque.  Color  gray- 
ish to  yellowish  white.  H.=3-5.  G.  =1-96  — 2-07.  Specimen  analyzed  contained  8*8  per 
cent.  Si,  40192  P  and  24-73  ft  (Am.  J.  Sci.  II.  1.  96).  An  earlier  analvsis  gave  V  43-20, 
^e  14-40.  Al  l()-60,  ft  24-00.  Si  1-60,  Ca  0.57=100-37,  contained  also  traces  of  8,  Na,  CI, 
and  IVfg.  B.  B.  infusible.  Heated  with  solution  of  cobalt  gives  a  deep  blue  color  (Am.  J. 
Sci.,  II.  xlvii.  428. 

422.  Ref^tormeUte.  A  name  given  by  A.  H.  Church  (Jour.  Chem.  Soc  .  II.  viii.  IGO)  to  a 
massive  grayish-green  agalmatolite-like  mineral  from  Restormel  Mine  in  Cornwall.  H.  =2. 
G.=2-r)8.  Mean  results  of  analysis  gave  Si  45-6(5,  ^1  35-10,  Fe  1-11,  Mg  085,  K  2-30,  Na 
4-39,  11  11  68=101 -09.  This  composition  is  near  that  given  by  Lehunt  and  Blythe  for.killi- 
nite  (anal.  29  and  30,  under  pinite,  p.  481).  Church  does  not  consider  the  mineral  worthy  to 
rank  as  a  distinct  species,  but  speaks  of  it  as  an  ^'' immature  kaolLaite." 

261  A.  ROEPPERITE.  Iron,  manganese,  zinc,  chrysolite.  W.  T.  Roepper,  Am.  J.  Sci., 
II.  1.  35.     Roepperite,  O.  J.  Brush. 

Orthorhombic,  observed  planes  z-5,  ^-^,  1-*,  «-I,  1-^,  1-4,  0,  2-2.  ^-5  A  *-2  (over  «-i)  130\  i-l 
A  i-2  =  115°  l-l  A  1-^=77°.  Cleavage  in  three  directions  rectangular,  0  and  i-t  eminent, 
i-i  splintery.  H.  =5-5  — 6.  G.  =3-95  — 4-08.  Lustre  on  cleavage  planes  vitreous  to  sub- 
adamantine.  Color  dark-green  to  black,  mottled.  In  thin  splinters  translucent  and  pale- 
yellow  color.  Streak  yellow  to  reddish-gray.  Slightly  magnetic.  Composition :  H'^  Si.  ft 
=  Fe,  Mn,  2.n  and  Mg.     Analyses  1.  2.  3.,  W.  T.  Rocpper  (1.  c.)  : 

Si              Fe  Mn             2n  Mg  Insol.* 

1.  Cryst.        30-76  3378  1625  1096  760         =99-35 

2.  Cryst.  J     3023  3552  16-91  1068  5-63  104=100.01 

3.  Mass.  I    30-54  3478  1774          948  609  2  02=10065 

*  Spinel. 

B,  B.  fuses  with  difficulty  on  the  thin  edges  to  a  black  slag.  With  the  fluxes  reacts  for 
/ron,  manganese,  and  silica ;  on  charcoal  with  soda  gives  a  zinc  coating.  Gelatinizes  with 
acids  readily  and  completely,  leaving  sometimes  a  bright-green  residue  of  spinel 

Occurs  at  Stirling  Hill,  Sussex  Co.,  N.  J.,  with  willemite,  frarxklinite,  jeffersonite,  and 
spinel;  also  found  at  Franklin  Furnace  with  gahnite. 
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393  A.  Beissite.  A  name  given  by  K.  v.  Fritzsch  to  a  zeolitic  mineral  from  Santoi In 
According  to  Hessenberg  (his  Min.  Notizen,  No.  9,  p.  22)  it  is  orthorhombic  with  the  axia, 
relation  for  the  brachydiagonal,  macrodiagonal,  and  vertical  axis.  0-4231  :  1  :  0'2866.  Ob- 
served planes  /  ?'-?,  14,  2-2.  Cleavage  brachydiagonal.  Lustre  vitreous.  Colorless  to  white. 
Fusible  with  intumescence  to  a  blebby  enamel.  Gelatinizes  with  acids  more  readily  aftes 
fusion  than  before.  The  solution  contains  lime  and  alkalies.  Hessenberg  considers  it  prob- 
able that  reissite  is  identical  with  Breithaupt's  species  monophane,  and  distinct  from 
epistilbite. 

125.  lllonite.  A  name  given  by  Brauns  to  a  bismuth-tetrahedrite  from  Cremenz,  Ein- 
fischthal  in  Wallis  Canton,  Switzerland.  It  has  a  conchoidal  fracture,  an  iron-black  color, 
black  streak,  and  greasy-metallic  lustre.  An  analysis  gave  S  29*10,  As  11*44,  Sb  2  19,  Bi 
1307,  Cu  37-52,  Ag  0*04,  Fe  G-51,  Co  1-20-:^  101 -07.  Found  associatad  with  chalcopy  rite. 
It  is  worked  as  an  ore  of  bismuth.  The  composition  places  it  near  annivite,  p.  103.  (T. 
Petersen  in  Jahrb.  Min.,  1870,  590). 

The  name  Rioidte  was  iised  formerly  for  a  supposed  selenid  of  zinc,  described  by  Del  Rio, 
and  RioUte  for  a  supposed  selenid  of  silver  as  well  as  the  preceding,  but  both  names  have 
been  dropped  from  the  science,  the  material  on  which  they  were  founded  being  only  a 
mixture. 

807  A.  RosTHOiiNiTE.     U.  Hofer,  Jahrb.  Min.,  1871,  p.  561. 

In  lenticular  masses  in  coal.  G.  =1-076.  Lustre  greasy.  Color  brown,  with  garnet-red 
reflections:  in  thin  splinters  wine -yellow.  Composition  :  ^qj  H40  O.  Analysis  by  Mi  ttereg- 
ger  (1.  c): 

C  H  O 

I    84-42  11-01  4-57=100-00 

At  96"C.  commences  to  melt  to  a  viscous  brownish-red  mass,  which  at  160"  gives  off  bub- 
bles and  at  205^  white  fumes,  heated  to  225°  the  evolution  of  gas  ceases,  leaving  a  thin  dark 
purplish-red  fluid.  Insoluble  in  dilute  nitric  acid  as  also  in  potash  or  alcohol.  Slightly  solu- 
ble in  warm  ether  and  entirely  so  in  warm  oil  of  turpentine.  Completely  soluble  in  benzole 
at  ordinaiy  temperatures.  From  Sonnberge,  Carinthia.  Resembles  jaulingite  in  physical 
characters,  while  it  is  near  euosmite  in  chemical  composition. 

499.   Sakcopside.     Sarkopsid,  M.   Wehsky.'L^.  G.  Ges.,  xx.  245,  1868. 

IMonoclinic  ?  occurring  in  irregular  ellipsoids,  sometimes  in  distorted  six-sided  plates. 

H.=4.  G.  =3-692  — 3-730.  Lustre  glistening  to  silky  and  greasy.  Color,  on  fresh  surface, 
flesh-red  to  lavender-blue.  Translucent. in  thin  splinters.  Streak  straw-yellow,  some  grains 
give  a  green  color.     Composition  :  411^  P-f  (R  FI4- Ji  II)  Websky  : 
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undet. 

In  the  closed  tube  gives  water  which  reacts  for  fluorine,  turns  dark-brown  and  assumes  a 
sub-metallic  lustre.  Fuses  very  easily,  may  be  melted  to  a  bead  on  platinum  wire,  and  this  im- 
parts a  blue-green  color  to  the  outer  flame.  With  the  fluxes  reacts  for  iron  and  manganese, 
and  fused  with  bi-sulphate  of  potash  in  a  closed  tube  reacts  for  fluorine,  coloring  brazil-wood 
paper  and  etchmg  the  tube.     Soluble  in  dilute  muriatic  and  sulphuric  acids. 

Occurs  with  vivianite  and  hureaulite  in  a  granite  vein  on  a  ridge  between  Michelsdorf  and 
the  valley  of  the  Mlihlbach  in  Silesia.  This  mineral  corresponds  so  closely  to  triplite  (p.  543) 
in  chemical  composition  and  pyrognostic  characters,  as  also  in  density  and  hardness,  as  tc 
make  it  exceedingly  probable  that  it  may  be  a  variety  of  that  species. 

163  B.  Sellaite.     Straver,  Atti  della  R.  Accad.  di  Torino,  iv.  1868,  35. 

Tetragonal,  /on  1  =  123^  30',  i-i  on  ^■-3  161^  34'.  Cleavage  parallel  to  /  and  i-z  perfect. 
H.  =5.  G.  =2-972.  Lustre  vitreous.  Fracture  conchoidal.  Colorless.  Transparent.  Cora- 
pcsition  :  IMgFl  ?  In  small  fragments  melts  in  the  flame  of  a  candle  with  intumescence. 
Insoluble  in  water,  also  in  acids,  except  concentrated  sulphuric  acid,  with  this  it  evolvea 
fluohydric  acid.  The  sulphuric  solution  gave  39*64  pr.  ct.  of  magnesia,  which  with  the  othei 
Dhemical  and  physical  properties  of  the  mineral  leads  Striiver  to  consider  the  mineral  a  fluorid 
Bf  magnesium  analogous  to  fluorite  in  composition. 

Found  with  anhydrite  at  Geibroula  in  Piedmont. 

659  A.  Simo:nytte.     G.  TscJiermak,  Ber.  Ak.  Wien,  November  Heft,  1869. 

Monoclinic.    Ratio  of  orthodiagonal,  clinodiagonal,  and  vertical  axis  1  :  0*7453  •  0-5041  ;  in 
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clination  of  axis  =  C  =  10r  29'.  Observed  planes  /,  0,  i-2,  1,  U.  /a/^IO.")'-  15',  OAl-r-^UQ' 
28',  Oa1  =  143*5', /a/-2=1G0'34'.  Crystals  minute.  Also  massive.  H.  =2-5.  G.  =2-244. 
Color  of  the  massive  mineral  bluish-green  to  reddish-yellow.  The  crystals  sometimes  color- 
less and  transparent.  Taste  faint,  saline,  and  bitter.  Unaltered  on  exposure  to  the  air. 
Ajialysis  :  G.  Tschermak  (1.  c.)  : 

S  Mg  Xa  It 

47-17  12-05  18-8G  21 -82  =  100-50 

This  fields  the  oxygen  ratio  for  Jj  :  S  :  iT,  1  :  3  :  2  or  ^ft  S+  2rr,  the  same  as  the  formula 
given  for  Bloedite  (p.  (143),  which  mineral  it  also  resembles  in  crystalline  form.  Tschermak 
remarks  that  simonyite  differs  from  blosdite  in  not  efflorescing  on  exposure  to  air,  and  losing 
only  a  portion  of  its  water  (4  00  pr.  ct.)  on  being  heated  for  two  hours  in  a  water-bath. 
Occurs  at  Hallstadt. 

A  mineral  of  the  same  composition  and  form,  likewise  unalterable  in  air,  found  at  Stass- 
furth,  has  been  referred  by  Croth  and  Hintze  to  bloedite,  these  authors  assuming  that  the 
efflorescence  of  bloedite,  noticed  by  earlier  observers,  was  due  to  mixture  with  some  efflo- 
rescent salt.     ZS.  G.  Ges.  1871,  870. 

Stibiotriarg'entite^  StihioJiexargentite,  see  Dyscrasite. 

595  A.  SussEXiTE.     G.  J.  Brush,  Am.  J.  Sci.,  II.  xlvi.  140,  240,  1868. 
In  fibrous  seams  or  veins.     H.  =3.     G.=3-42.     Lustre  silky  to  pearly.     Color  white  with 
a  tinge  of  pink  or  yellow.     Translucent. 

Composition:  (Mn,  U^Y  B  +  H  or  (|  (Mn,  Mg)+^  fl)"  JB.     Analysis:  G.  J.  Brush  (1.  c.)  : 

B  Mn  Mg  It 

31-89  4010  1703  9-59=98-61 

In  the  closed  tube  darkens  in  color  and  yields  neutral  water.  If  turmeric  paper  is  mois- 
tened with  this  water,  and  then  with  dilute  muriatic  acid,  it  assumes  a  red  color  (boric  acid). 
In  the  forceps  fuses  in  the  flame  of  a  candle  (r  =  2),  and  B.  B.  in  0.  F.  yields  a  black  crys- 
talUne  mass,  coloring  the  flame  intensely  yellowish-green.  With  the  fluxes  reacts  for  man- 
ganese.    Soluble  in  chlorhydric  acid. 

Found  on  Mine  Hill,  Franklin  Furnace,  Sussex  Co.,  N.  J.,  associated  with  franklinite, 
zincite.  willemite,  and  other  manganese  and  zinc  minerals.  This  species  approaches  in  com- 
position the  mineral  szaibelyite. 

Talcostte.  G.  II.  F.  Ulrich,  Contributions  to  the  Mineralogy  of  Victoria,  Melbourne, 
1870  (pamphlet  of  32  pp.  8vo.). 

In  thin  seams  and  threads  with  scaly  structure,  the  scales  apparently  rhombic  plates.  H. 
=  1  —  2.  G.  =2-40  — 2'5.  Lustre  peariy.  Color  silver-white,  faint  greenish,  or  yellowish. 
Scales  flexible  but  not  elastic.     Resembles  talc.     Analyses  1.  2  by  C.  JSTewbery  (1.  c.) : 

'^T  Fe  Mg  Na  H 

tr.  tr.  tr.  .    tr.  4  98  =  00  00 

tr.  tr.  tr.  >   tr.  3  "73  =  90 -76 

The  oxygen  ratio  of  anal.  1  for  I'l,  ^1,  Si  is  1  :  5  :  6.     This  mineral  is  perhaps  related  to 
eelwynite,  with  which  it  occurs,  and  also  to  westanite  (described  in  this  appendix). 
Obs.     From  Mount  Ida  near  Heathcote,  Victoria. 

TellunoisrmitJisilber,     C.  RammehbcrQ.  ZS.  G.  Ges.,  xxi.  81. 

Granular.  G.  =7*803.  Lustre  metallic.  Color  gray,  tarnished.  Cuts  with  a  knife,  but 
Bufficiently  brittle  to  be  readily  pulverized.     Composition  :  analysis  by  Rammelsberg,  1.  c.  : 

S  Te  Bi  Ag  Cu 

3-32  24  10  48-50  23  35  tr.=99-27 

Rammelsberg  gives  the  relation  of  S  :  Ag  :  Bi  :  Te  as  1  :  2  08  :  8-24  :  18,  but  thinks  it 
may  be  more  correctly  expressed  by  1  :  2  :  2  :  2,  as  the  bismuth  obtained  was  not  free  from 
telluriu7u,  and  the  fomiula  of  this  new  tellurium  mineral  may  then  be  written  Ag-  S  + 
Bi-  Te-  or  Ag-  S  +  2  Bi  Te  ?.  He  also  questions  whether  the  mineral  may  not  be  a  mix' 
ture  of  argentite  and  tellurid  of  bismuth,  or  of  native  silver  and  sulphotellurid  of  bismuth, 
but  finds  nothing  in  the  physical  properties  of  the  mineral  to  indicate  a  mixture. 

Obs.     From  Sierra  de  Tapalpa,  Mexico. 


Si 

XI 

1. 

49  01 

45  10 

2. 

49  07 

40-90 
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817  A.  TRrNKERiTE.     O.   Tschermak^  J.  pr.  Chem.,  II.  ii.  358,  and  Jahrb.  Gr.  Ileichs. 

1870,  XX.  279.  ^  ,      ,        .    ,       , 

Compact  and  amorphous.     H.  =1-5—3.     G.  =1-035.     Lustre  greasy.     Color  hyacmth-re<l 

to  chestnut-brown.     Transparent  to  translucent.     Analysis,   1.  Hlasiwetz  (1.  c.) ;  3.  Niedz 

wiedzki,  Jahrb.  JMui.,  1871,  641 : 

C  H  S  O  Ash 

1.  Carpano        81-1  11-3  4-7  3-0  None=100 

2.  Gams  81-9  10-9  4*1  31  =99-0 

Fuses  at  168= — 180'C.,  at  a  higher  temperature  gives  off  choking  fumes.  Insoluble  in 
water,  and  only  shghtly  in  alcohol  and  ether.     Soluble  in  hot  benzole. 

Occurs  ia  large  compact  masses  in  brown  coal  at  Carpano  near  Albona  in  Istria ;  also  found    _ 
at  Gams  near  Hieflau  in  Styria.     Resembles  in  composition  the  ^smanite  of  Church  (p.  746).  m 

573  B.  Tkogerite.     A.  Weisbac7i,  Jahrb.  Min.,  1871,  870. 

Monoclinic,  in  thin  tabular  crystals.  Cleavage  perfect,  parallel  to  the  broad  tabular  plane. 
G.=3-8.  Lustre  on  the  cleavage-plane  pearly.  Color  lemon-yellow.  Composition,  #^  As' 
+  30  H  (Winckler).  No  analysis  is  given.  Occurs  with  walpurgite  and  other  uranium  min- 
erals at  the  Weisser  Hirsch  Mine  in  Neustadtel  near  Schneeberg,  Saxony. 

Uranotil.     B.  Boiicky,  Jahi-b.  Min.,  1870,  780. 

Orthorhombic,  in  acicular  crystals.  Occurring  form  /,  i-i,  m-i ;  angle  of  prism  /  about 
164°  (Zepharovich).  In  radiated  or  stellated  groups.  Cleavage  probably  basic.  G.  =3-9595. 
Color  lemon-yellow.     Streak  lighter.     The  mean  of  three  analyses  gave  Boricky  : 

Si  ¥f  XI  ¥e  Ca  ^  fl 

13-78  66-75  Ool  5-37  045  13-67=99-43 

Giving  a  composition  near  that  of  uranophane  (p.  805).  It  also  resembles  it  in  crystalline 
form,  the  angle  of  prism  /of  uranophane  146",  giving  163°  for  the  prism  i-2. 

B.  B.  turns  black.     Soluble  in  warm  muriatic  acid  with  separation  of  flocky  silica. 
Found  with  fluorite,  uranite,  and  quartz  at  Wolsendorf ,  Bavaria. 

622  B.     Yanadiolite.     Hermann,  J.  pr.  Chem.,  II.  i.  445. 

Form  not  determined.  Occurs  in  small  crystals,  partly  in  druses.  Color  dark-green, 
almost  black,  in  small  fragments  dark  emerald-green.  Streak  grayish-green.  Lustre  vitre- 
ous, brilliant.     G.  =3-96.     Analysis  gave 

Si  Xl  Fe  Ca  Mg  V 

15-61  1-10  1-40  34-43  3-61  44-85=100.00 

which  Hermann  considers  as  representing  a  compound  of  three  atoms  of  augite,  and  one  of 
subvanadate  of  lime.  He  gives  for  this  the  formula  3S  Si-nCa"  (V0^  +  3V0^).  B.  B.  fuses 
to  a  black  slag  with  cauliflower-like  intumescences.  With  salt  of  phosphorus  gives  a  dark- 
green  bead,  and  a  silica  skeleton.  Decomposed  on  fusion  with  a  mixture  of  carbonate  of 
soda  and  nitre.  From  Sliidiinka  near  Lake  Baikal  associated  with  lavroffite. — A  substance 
containing  as  this  does  over  70  per  cent,  of  a  vanadate,  with  the  balance  a  silicate  corre- 
Bponding  to  augite  can  scarcely  be  looked  upon  as  a  homogeneous  simple  mineral.  It  is  here 
classed  with  the  vanadates. 

573  A.    Walpurgite.     Walpurgin,  A.  Weisbac7i,  Jahrb.  Min.,  1871,  870. 

Monoclinic,  in  thin  scaly  crystals.  G.  =5 :8.  Lustre  adamantine  to  greasy.  Color  pome- 
granate and  wax-yellow.  Composition  S"  As4-5H  in  which  fi=|  Bi-H  i  U  (Winckler).  No 
analysis  is  given.  Occurs  with  trogerite  and  other  uranium  orea  at  the  Weisser  Hirsch  Mine 
in  Neustadtel  near  Schneeberg,  Saxony. 

323  A.  Westanite.  G.  W.  Blomstrand,  GEf.  Ak.  Stockh.,  1868,  p.  197,  in  J.  pr.  Ch., 
cv.  341. 

In  radiated  ciystalline  masses,  sometimes  in  prismatic  crystals.  H.=3-5.  Color  brick 
red.     An  analysis  gave : 

Si  Xl  1^  ^Pe  fl 

(42-53)         5114  1-15  l-Ql  4-17=100'00 

^— ,, / 

43-91  51-93  1-56  • 
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This  composition  is  near  worthite,  a  hydrous  fibrolite,  but  it  differs  from  that  noneral  in 
inferior  hardness. 
B.  B.  swells  up  ;  infusible  and  turns  white.     Not  acted  upon  by  acids. 
Associated  with  pyrophyllite  at  "Westana,  Sweden. 

601  A.  WrNKWOKTiiiTE.     //.  IIow,  Phil.  Mag.,  April,  1871. 

In  imbedded  nodules,  crystalline  on  fracture.     Glistening.     Colorless  to  white.     TrajiA 
lucent.     H.  =2  — 3,     Composition:  analyses  1.  2.,  H.  How,  1.  c.  : 


Si 

B 

S 

Ca 

II 

1. 

3-31 

(10-13) 

3610 

3: -GO 

18-80=100 

2. 

4-98 

(14-37) 

31-51 

31  14 

18-00  =  100 

]^  the  closed  tube  gives  water.  B.  B. ,  decrepitates  and  fuses  readily  to  a  clear  bead, 
coloring  the  flame  green  ;  on  continued  blowing  froths,  becomes  opaque  and  no  longer  shows 
the  green  coloration. 

Found  in  gypsum  at  Winkworth,  Nova  Scotia.  How  considers  No.  1  to  be  represented  by 
11  Ca.  ISi,  9S,  3B  and  20IT,  while  No.  2  is  the  same  with  substitution  of  8S  and  4B.  He 
suggests  that  the  mineral  is  intermediate  between  selenite  and  howlite.  May  it  not  be  a 
mixture  ? 

92  A.     WoLFAcniTE.     F.  Sandbergev,  Jahrb.  Min.,  1869,  313. 

2\  Petersen,  Pogg.  Ann.  cxxxvii.  307.  Orthorhombic,  in  small  crystals  coating  niccolite 
Observed  planes /,  ?/i-7.  H.  =5-5.  G-.  =6.372.  Lustre  metallic.  Color  silver-white  to  tin- 
white.     Streak  black.     Analysis  by  Petersen  (1.  c): 


S 

As 
38-46 

Sb 
1317 

Pb 

1-32 

Ag 
0-12 

Fe 
3-71 

Ni 
29-53 

Co,  Cu,  Zn 

4-43 

traces  =100.74 

The  lead  and  silver  were  believed  to  be  due  to  a  small  amount  of  intermingled  galena  and 
dyscrasite.  The  results  give  the  formula  Ni  S'^  +  Ni  (As  Sb)'-  exactly  the  sam<i  as  given  for 
the  isometric  corynite  (p.  74),  showing  this  compound  to  be  dimorphous.  Corynite  has  a 
lower  density  (5-95 — 6-03)  and  less  hardness  (4-5 — 5.).  The  pyrognostic  characters  are  the 
same  for  both  minerals  and  both  are  soluble  in  nitric  acid.     From  Wolfach  in  Baden. 

830  E.    Wollongongite.     B.  Silliman,  Am.  J.  Sci.,  II.  xlviii.  85. 

This  name  has  been  given  provisionally  to  a  hydro-carbon  from  New  South  Wales.  Occurs 
in  cubical  blocks,  without  lamination.  Fracture  broad  conchoidal.  Color  greenish  to  brown- 
ish-black. Lustre  resinous.  Translticent  in  thin  shavings,  showing  under  the  microscope 
an  amber-yellow  light. 

Alone  in  the  tube  does  not  melt  but  decrepitates  and  gives  off  oil  and  gas.  Ignites  readily 
and  yields,  when  heated  out  of  access  of  air,  82  5  volatile  matter,  coke  6-5,  and  when  burned 
110  per  cent  of  ash.  Insoluble  in  ether  and  benzole,  but  slightly  acted  upon  by  bi-sulphid 
of  carbon. 

550  A.  ZEPHAROVicniTE. '  E.  Boricky,  Sitzb.  Ak.  Wien,  lix.  593,  1869. 
Crystalline  to  compact,  hom-like  in  aspect.     H.  =55.     G.  =2*37.     Color  greenish,  yellow 
ish  or  gi-ayish- white.     Translucent.     Fracture  conchoidal.     Composition  : 

3Fe 


'^ 

^1 

1. 

35-56 

2p-77 

2. 

37-46 

28-44 

3. 

37-80 

29-60 

o-a5 


Ca 

^Tff 

It 

Quartz 

1-07 

0-41 

26-70 

5  46  =  98-07 

0.54 

tr. 

26-57 

6  05  =  99  06 

1-38 

28-98 

0-46=99.07 

Nos.  1  and  2  contained  intermingled  wavellite,  and  No.  3  an  earthy  gibbsite.  Boricky 
thinks  the  analyses  prove  the  mineral  to  be  essentially  a  phosphate  having  the  formula  7^1 
5^  +  611,  and  that  in  analysis  2  this  phosphate  is  mixed  with  -,'7-  of  wavellite,  while  in  No. 
S  is  associated  with  |',r  of  gibbsite  and  },.  of  triba^sic  phos])hate  ot  lime.  The  fonnula  ^1 1'^  -j- 
6H  differs  from  Callainite  (p.  572)  only  in  containing  1  atom  more  of  water,  and  analysis  2, 
after  deduction  of  the  604  of  quartz,  gives  t'  40  28,  ^l  3057,  Ca  0  58.  I'l  2856,  a  result 
^hich  approaches  the  figures  given  by  Damour  in  his  analysis  of  callainite. 

Occurs  in  sandstone  at  Trenic  in  Bohemia. 
2 


1 8  APPENDIX. 

2.   Notes  on  a  few  previously  described  species. 

198.  Brookite.  A.  Schrauf  announces  that  his  recent  crystallographic  studies  have  proved 
brookite  to  be  monoclinic  and  isomorphous  with  wolframite  (Jahrb.  Min.,  1871,  163). 

636.  Caledonite.  Schrauf  has  found  this  species  to  be  monoclinic  in  crystallization.  He 
makes  aAm=132°  32',  and  aAc=90''  30',  «,  w,  c,  being  the  planes  so  lettered  in  Miller's 
Mineralogy,  and  corresponding,  a  to  »-?,  m  to  /,  and  c  to  0^  in  this  work.  (Jahrb.  Min., 
1871,  374.) 

EpJiesite^  see  Lesleyite  below. 

24.  Diamond.  P.  v.  Jeremejew  has  discovered  minute  crystals  of  diamonds  irregularly 
distributed  through  plates  of  xanthophyllite  from  the  S»hischimskian  Mountains  near  Slat- 
oust.  They  are  readily  recognized  when  magnified  30  diameters,  and  with  200  diameters 
their  crystalline  form  is  seen  to  be  that  of  the  hexa-tetrahedron  ^-%  combined  with  the  tetra- 
hedron, the  first  four  being  distinctly  convex,  while  the  tetrahedral  plane  is  flat  (like  fig.  59 
p.  21,  except  that  there  are  also  small  flat  tetrahedral  planes).  Most  of  the  crystals  are 
colorless.  They  are  symmetrically  disposed  in  their  matrix,  their  trigonal  intermediate  axes 
being  vertical  to  the  foliation  of  the  xanthophyllite.  The  green  plates  of  this  mineral,  near- 
est the  rounded  masses  of  the  talcose  slate  and  serpentine  enclose  unusually  large  numbers 
of  them  and  they  are  likewise  found  in  the  two  rocks  themselves.  Jahrb.  Min.,  1871,  p. 
375  in  Am.  J.  Sci.,  III.  iii.  57. 

Lesleyite.  The  mineral  named  lesleyite  by  I.  Lea  (see  p.  800)  has  been  analyzed  by  S.  P. 
Sharpies  (Am.  J.  Sci.,  II.  xlvii.  319)  and  J.  L.  Smith  (ib.  xlviii.  254).  Sharpies  examined 
two  varieties,  one  white  (anal.  1),  and  the  other  red  (anal.  3).  Smith  analyzed  the  white 
mineral  (anal.  2). 


Si  ^1  Pe  Ca 

1  white,  33-59  55-41  tr  

2  "   31-18  55-00  0-45 

3  red,  47  00  33-27  2  84     


Na 

K 

fi 

tr 

7-43 

4-30=100-73 

1-20 

7-28 

4-80=99.91 

9-97 

6-71=99.79 

i 


The  analysis  of  the  red  variety  was  made  under  Sharples's  direction  by  C.  W.  Roepper.  It  is 
an  entirely  different  substance  from  the  white  mineral,  and  was  properly  referred  to  pinite 
by  Sharpies. 

Smith  compares  the  composition  of  the  white  variety  with  that  of  his  ephesite  (see  Min., 
p.  507)  of  which  he  gwes  the  following  new  analysis. 

Si  ^1  (^2,  Na  K  ft 

Ephesite  3070  5567  255  552  1-10  4-91=100.45 

There  is  also  a  very  close  correspondence  in  the  physical  as  well  as  in  the  chemical  charac- 
ters of  the  two  minerals,  and  they  are  evidently  closely  related.  Lesleyite  is  found  associ- 
ated with  diaspore  and  both  minerals  have  a  peculiarity  in  regard  to  their  hardness  that 
suggests  a  want  of  homogeneity.  They  are  easily  scratched  with  a  knife,  but  they  both 
contain  particles  which  scratch  topaz.  Under  the  magnifier  they  both  present  glistening 
scales  which  are  soft  and  apparently  micaceous.  It  is  evident  that  the  minerals  are  mix- 
tures of  corundum  and  probably  diaspore  with  a  mica  similar  to  the  damourite  found  at 
the  lesleyite  locality ;  and  that  the  foliated  soft  mineral  is  damourite  or  a  hydrous  mica 
near  that  species. 

Pattersoniie.  This  substance,  classed  temporarily  under  the  mica  group  in  the  supplement 
to  this  mineralogy  (p.  801),  has  been  analyzed  by  S  P.  Sharpies  with  the  following  results 
(Am.  J.  Sci ,  n.  xlvii.  309). 

Si  Vq  '-kl  Mg  Na  Li  K  It 

30-20  14-88  20-55  1-28  tr  11-35  11-73=89.99 

The  potash  is  stated  to  have  been  determined  by  the  difference  (loss),  but  the  analysis 
foots  up,  exclusive  of  the  potash,  only  78-64  leaving  21  -36  for  potash  instead  of  11-35.  This 
large  error  runs  through  the  calculated  oxygen  ratios,  and  hence  is  not  typographical.  In 
view  of  it,  the  analysis  leads  to  no  satisfactory  conclusion.  The  percentages  of  silica,  iron, 
alumina  and  water  ajre  very  near  those  of  prochlorite. 
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463.  Selwynite.  Ulrich  now  regards  this  species  as  belonging  to  the  pinite  group  (Con- 
trib.  Min.  Victoria,  p.  24). 

98.  Sylvanite.  Schrauf's  recent  crystallographic  researches  makes  this  species  ortho- 
rhombic  in  crystallization.  He  says  that  he  has  observed  the  twins  described  by  Kokscharof ; 
and  that  the  angles  and  ])lanes  are  given  rightly  by  Miller ;  and  that  he  has  observed  17 
new  planes.     (Jahrb.  Min.,  1871,  394.) 

Tridymite.  This  new  variety  of  silicic  acid,  discovered  by  v.  Rath  (p.  805,  this  Min.) 
in  Mexican  porphyry,  has  been  found  in  many  localities  in  Europe  ;  it  is  especially  well  charac- 
terized in  the  trachyte  of  Drachenfels  and  in  the  orthoclase-porphyry  of  Waldbockelheim. 

610.     Wolframite.     Des  Cloizeaux  has  shown  that  this  species  is  monocUuic  in  ci-jstalli 
Ration.     C.  B.  Ixii.  868. 
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PKEFATORY  NOTE. 


This  Second  Appendix  io  Dana's  Mineralogj^  prepared  with  the  co-operation  of  the 
author,  is  designed  to  make  the  work  complete  up  to  January,  1875. 

It  includes  descriptions  of  all  species  announced  as  new  within  the  past  seven  years,  with 
the  exception  of  those  contained  in  Appendix  I, ,  prepared  by  Prof .  Brush.  The  names  of 
the  latter  are,  however,  also  included,  with  such  new  facts  in  regard  to  them  as  have  been 
brought  out  since  1872. 

In  addition,  references  are  given  under  the  name  of  each  species  to  all  important  articles 
relating  to  it  that  have  appeared  since  the  publication  of  the  Mineralogy  early  in  1868.  On 
account  of  the  limited  space  and  time  at  command,  the  work,  in  this  latter  respect,  is,  how- 
ever, little  more  than  an  index,  yet  the  attempt  has  been  made  to  indicate  so  far  as  possible 
the  character  of  each  article — i.  e. ,  whether  it  contains  a  description  of  crystals  {cryst.)^  or 
an  analysis  {anal),  or  a  discussion  of  the  chemical  composition  (comp.).  Whenever  new 
facts  of  special  importance  have  been  made  known  in  regard  to  any  species,  this  is  noted  at 
somewhat  greater  length. 

An  alphabetical  arrangement  has  been  adopted  for  convenience  of  reference.  A  list  of 
the  more  important  of  recent  mineralogical  works  is  added,  and  also  the  titles  of  some  me- 
moirs which,  owing  to  their  general  character,  seemed  to  require  a  special  mention. 

For  the  explanation  of  abbreviations,  sec  Dana's  JVIin.,  pp.  xxxv.-xlv.  The  black-faced 
figures,  prefixed  to  names  of  new  species,  are  intended  to  indicate  their  x>osition  as  arranged 
in  the  classification  adopted  in  the  Mineralogy  :  it  is  not  to  be  understood  that  tliese  species 
are  necessarily  varieties  of  those  near  which  they  are  thus  made  to  stand. 

New  Haven,  March,  1875 
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CRYSTALLOGRAPHY. 

Frankenheim.     Zur  Krystallkunde,  voL  i.,  212  pp.  8vo,  Leipzig,  1869. 

MuLLER.     Grundzuge  der  Krystallographie,  2d  Ed.,  64  pp.  8vo,  Brunswick,  1868. 

QuENSTEDT.  Grundriss  der  bestimmenden  und  rechnenden  Krystallographie,  443  pp.  8vo, 
Tubingen,  1873. 

Sadebeck.  Gustav  Rose's  Elemente  der  Krystallographie,  od  Ed.,  181  pp.  8vo,  Berlin,; 
1873. 

SciiRAUF.  Lehrbuch  der  physikalischen  Mineralogie,  vol.  i.,  253  pp.  8vo,  1866.  Vol.  ii., 
426  pp.  8vo,  Vienna,  1868. 

DETERMINATIVE  MINERALOGY. 

Brush,  Manual  of  Determinative  Mineralogy,  with  an  introduction  on  Blowpipe  Analysis,^ 
176  pp.  8vo,  New  York,  1875. 

Elderhorst's  Manual  of  Qualitative  Blowpipe  Analysis,  edited  by  //.  B.  Nnson  and 
C.  F.  Chandler,  6th  Ed.,  312  pp.  8vo,  Philadelphia,  1874. 

Frazer.  Tables  for  the  Determination  of  Minerals,  translated  from  the  German  of  Weis- 
bach,  117  pp.  8vo,  Philadelphia,  1875. 

Fuciis,  C.  W.  C.     Anleitung  zum  Bestimmen  der  Mineralien,  144  pp.  8vo,  Heidelberg ,  1868. 

Het.mhacker.  Tafeln  zur  Bestimmung  haufig  vorkommender  Mineralien  mittelst  dei 
einfachsten  Versuche,  66  pp.  8vo,  Vienna,  1873. 

Von  Kobell.  Tafeln  zur  Bestimmung  der  Mineralien,  10th  Ed.,  108  pp.  8vo,  Munich, 
1873. 

Laxjbe.     Hiilfstafeln  zur  Bestimmung  der  Mineralien,  53  pp.  12mo,  Prague,  1872. 

Plympton.  The  Blowpipe.  A  guide  to  its  use  in  the  determination  of  salts  and  minerals, 
167  pp.  8vo,  New  York,  1874.  i 

Senft.  Analytische  Tabellen  zur  Bestimmung  der  Mineralien  und  Gebirgsarten,  102  pp 
8vo,  Hannover,  1874. 

DESCRIPTIVE  MINERALOGY. 

1868. 

Senft,  Die  krystallinischen  Felsgemengtheile,  nach  ihren  mineralischen  Eigenschaften, 
etc. ,  752  pp.  8vo,  Berlin. 

Wp:bsky.  Die  Mineral- Species  nach  den  f  iir  das  specifische  Gewicht  derselben  angenom 
menen  und  gefundenen  Werthen,  170  pp.  4to,  Breslau. 

1869. 

Adam.     Tableau  Mineralogique,  102  pp.  4to,  Paris. 

Grimm.  Die  Lagerstatten  der  nutzbaren  Mineralien,  233  pp,  8vo,  Prague. 
Senft.  Lehrbuch  der  Mineralien  und  Felsarteukunde,  656  pp.  8vo,  Jena. 
Schrauf.     Handbuch  der  Edelsteinkunde,  252  pp.  8vo,  Vienna. 


BIBLIOGRAPnT. 


1870. 


HCiFER.     Die  Mineralien  Kiirnthens,  84  pp.  8vo,  Klagenfurt. 

KoKSCiTAROW.     Materialien  zur  Mineralog^ie  Russlands,  vol.  v.,  397  pp  8vo,  St.  Petersburg. 
l.^()0.     Vol.  vi.,  208  pp.,  1870. 
Landgrebe.     Mineralof^ie  der  Vulkane,  300  pp.  8vo,  Casscl  and  Leipzig. 
Smith,  J.  A.     Catalogue  of  the  Principal  Minerals  of  Colorado,  IG  pp.  8vo,  Central  City. 
Ulricii.     ContributioLS  to  the  Mineralogy  of  Victoria,  32  pp.  8vo,  Melbourne. 

1871. 

Chapman.     The  Minerals  and  Geology  of  Central  Canada,  205  pp.  8vo,  Toronto. 
Collins,  J.  H.     Handbook  to  the  Mineralogy  of  Cornwall  and  Devon,  182  pp.  8vo,  London 
Kenngott.     Lehrbuch  der  Mineralogie,  203  pp.  8vo,  Darmstadt. 
Von  Kobell.     Die  Mineralogie,  leichtfasslich  dargestellt,  4th  Ed.,  272  pp.,  Leipzig, 

1872. 

Brush,  G.  J.     Appendix  I.  to  Dana's  Mineralogy,  5th  Ed.,  19  pp.  8vo,  New  York. 

Egleston.  Lectures  on  Mineralogy  delivered  at  the  School  of  Mines,  Columbia  College, 
180  pp.  8vo,  New  York. 

Fncris.  Die  kiinstlich  dargestellten  Mineralien  nach  G.  Rose's  krystalJo-chemischem  3Iine 
ralsysteme  geordnet,  174  pp.  4to,  Haarlem. 

1873. 

D'AciiiARDL     Mineralogia  della  Toscaaa,  vol.  i,  27G  pp.,  1872.     Vol.  ii.,  402  pp.  8vo,  Pisa. 

Von  Deciien.  Die  nutzbaren  Mineralien  und  Gebirgsarten  im  Deutschen  Rciche,  80G  pp. 
8vo,  Berlin. 

Fi?CHER.  Kritische  mikroskopisch-miuernlogische  Studien,  64  pp.  8vo,  Freiburg,  i.  Br., 
1869.     Erste  Fortsetzung,  64  pp.,  1871.     Zweite  Fortsetzung,  96  pp.,  1873. 

Hessenbekg.  ]Mineralogische  Notizen,  No.  viii.,  46  pp.  4to,  Frankfort,  1868,  No.  ix.,  68 
pp.,  1870,  No.  X.,  44  pp  ,  1871,  No.  xi. ,  35  pp.,  1873. 

Payot.     Geologic  et  Mineralogie  des  environs  du  Mont  Blanc. 

Rosenbuscii.  Mikroscopische  Physiographic  der  petrographisch  wichtigen  Mineralien, 
398  pp.  8vo,  Stuttgart. 

ScHRAUF.  Atlas  der  Krystall-Formen  des  Mineralreiches,  II.  Lief.,  Tf.  xi.-xx.,  Vienna, 
1871  ;  in.  Lief.,  Tf.  xxi.-xxx.,  1872;  IV.  Lief.,  Tf.  xxxi.-xl.,  1873. 

Von  Zepharowicii.  Mineralogisches  Lexikon  fvir  das  Kaiserthum  Oesterreich,  vol.  ii., 
436  pp.  8vo,  Vienna. 

ZiUKEL.  Die  mikroscopische  Beschaffeuheit  der  Mineralien  und  Gesteine,  502  pp.  8vo, 
Leipzig. 

1874. 

Bkhrens.  Die  Krystalliten.  Mikroskopische  Studien  iiber  verzogerte  Krystall-Bildung, 
115  pp.  8vo,  Kiel. 

Br-U.M.  Lehrbuch  der  Mineralogie  (Oryktognosie),  I.,  Abth.,  4th  Ed.,  256  pp.  8vo,  Stutt- 
gart. 1873  ;  II.  Abth.,  257-642  pp. 

Dks  Ci oizp^aux.     Manuel  de  Mineralogie,  Tome  Second,  ler  Fasc,  208  pp.  8vo,  Paris. 

Do.MKYKO  Mineralojia  de  Chile,  Segundo  Apcndice,  52  pp.  8vo,  1867.  Tercero  Ajjcndice,* 
1873.     Cuarto  Apendice,  57  pp.,  Santiago,  1874. 

Frknzf.l.     Mineralogisches  Lexicon  fiir  das  Konigreich  Sachsen,  380  pp.  12mo,  Leipzig. 

Grotii.  Tabellarische  Uebersicht  der  einfachen  Mineralien  nach  ihren  krystallograph- 
ischen-chemischen  Beziehungen  geordnet,  120  pp.  8vo,  Brunswick. 

*  ThroTife'h  the  kindness  of  Dr.  Hunt  I  have  ha-.l  ;he  benefit  of  a  translation  of  the  3d  Appendix,  with  notea 
by  him. 
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jENTZSCn.  Die  geologische  und  mineralogische  Literatur  des  Konigreiches  Sachsen  undr 
der  angrenzeuden  Landertheile,  von  1835  bis  1873,  systematisch  zusammengestellt,  133  pp.i 
8vo,  Leipzig. 

Naumann.     Elemeute  der  Mineralogie,  7th  Ed.,  1868.     8th  Ed.,  1871.     9th  Ed.,  654  pp 
8vo,  Leipzig,  1874. 

1875. 

Vogelsang.     Die  Krystalliten  von  Hermann  Vogelsang,  nach  dem  Tode  des  Verfasseras 
herausgegeben  von  Ferdinand  Zirkel,  175  pp.  8vo,  Bonn. 
Genth.     Report  on  the  Mineralogy  of  Pennsylvania,  about  150  pp. ,  now  in  press. 

TscliermaTc's  mineralogiscJie  MittJieilungen  (referred  to  as  Tsch.  Min.  Mitth.)  deserves  to  bee 
mentioned  as  an  important  addition  to  the  list  of  mineralogical  journals.  It  is  published] 
quarterly  at  Vienna  in  connection  with  the  Jahrbuch  der  k.  k.  gcol.  Reichsanstalt^  though] 
issued  also  independently.     The  first  number  appeared  in  the  middle  of  1871. 
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Brezina.  Entwickelung  der  Haupsatze  der  Krystallographie  und  Krystallphysik,  Tsch. 
Min.  Mitth.,  1873,  125. 

HiRSCiiWALD.  Grandziige  einer  mechanischen  Tlieorie  der  Krystallisationgesetze,  Tsch, 
Min.  Mitth.,  1873,  171. 

Klein.  Ueber  Zwillings-Verbindungen  und  Veraerrungen  und  ihre  Bezi.jhungen  zu  den 
Symmetrie-Verhaltnissen  der  Krj'stall-Systeme,  50  j  p.  8vo,  Heidelberg,  1808. 

Miller.  On  the  crystallographic  method  of  Giassmanu,  and  on  its  employment  in  the 
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Dana,  J.  D.  On  Seipentine  Pseudomorpbs  and  other  kinds,  from  the  TiUy  Foster  lion 
Mine,  Putnam  Co.,  New  York,  Am.  J.  Sci.,  viii.,  371,  1874. 

Genth.  Corundum:  its  alterations  and  associated  minerals.  Am.  Phil.  Soc,  Philad. , 
xiii.,  361,  1873. 

Lemberg.     Ueber  die  Contactbildungen  bei  Predazzo,  ZS.  G.  Ges.,  xxiv.,  187,  1872. 

MoESTA.  Ueber  das  Vorkommen  der  Chlor-,  Brom-,  und  Jodverbindungen  des  Silbers  in 
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LIST  OF  NEW  SPEC3KS 


1.   Native  Elements. 
Kongsbergite W 

3.    Sulphids,  Arsenidn,  etc. 


A-rite 4 

Arsenotellurite 5 

Chalcopyrrhotite 11 

Famatinite 20 

Frenzelite 22 

Guadalcazante 25 

Henryite 27 


Horbachite 29 

Livingstonite 85 

Luzonite  (Enargite) 35 

Oldhamite 42 

Schirraerite 50 

Spathiopyrite 52 

VaUeriite 58 


3.    Chlorids,  etc. 


Bordosite 8 

ChlorocaLcite. 11 


Ery  throsiderite 19 

Tocomalite 06 


4.    Oxyda. 


Agricolite 1 

Ardennite  (Dewalquite) 4 

Manganophyllite 37 

Maskelynite 37 


Asraanite 5 

Delafossite  (Melaconite) 16 

Heterogenite 27 

Hydrargyrite 8 


Hydrocuprite 28 

Magnochromite  (Chromite) 36 

Meymacite 38 


5.   Anhydrous  SiUcates. 

Microsommite 39 

Trautvvinite 56 

Tschermakite 57 

Victorite  (Enstatite) 18 


6.   Hydrous  SiUcates. 


Allophite 2 

Chalcomorphite 11 

Cossaite  (Paragonite) 03 

Culsageeite  (near  Jefferisite) 30 

Dudleyite 17 

Foreeite 22 

Garnierite 23 

Grrochauite 25 

Hallite : 26 

Hygrophilitc 29 

Kerrite 31 


Limbachite 34 

Maconite 36 

Nefidieffite 41 

Rauite 47 

Resanite 48 

Seebachite  (Herschelite) 50 

Sterliiigite  (Damourite)   15 

S  trigovite 53 

V^aalite 58 

AVillcoxite 61 

Zoblitzite 34 


Koppite 


7.    Tajitalates,   Columhates,. 
32  I  Nohlite  (near  SamA.'skite). 
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LIST  OF  NEW   SPECIES. 


8.   PJwspliates,  Arsenates,  etc. 


Hebronite '^'^ 

Kjerulfine pi 

Korarf veite  (near  Monazite) ^2 

Miriquidite 40 

Rhagite 48 

Bivotite 48 


Stibiof  errite 5 

Uranospinite 5 

Veszelyite 59 

Wapplerite 

Winklerite 01 

Zeunerite 6 


tudwigite 

Cuprotungstite 


9.    Borates. 
.     35  I  Priceite 45 


10.    Tungstates,    Vanadates,  etc. 

14  I  Uranosphoerite 57 


11.    Sulphates,  etc. 


Bartholomite 6 

Cupromagnesite 14 

Dolerophanite 17 

Ettringite .  19 

Guanovulite 64 


Hy  drocyanite 29 

Maxite  (Leadhillite) 38 

Nitroglauberite 41 

Syngenite  (Kaluszite) 54 


Dawsonite. 


12.    Carbonates. 
. . .     16  I  Schrockeringite 


13.    Carbo-liydrogen  Compounds. 


Aragotite 4     Siegburgite 


Bombiccite 8 

By  erite 9 


Wbeelerite. 


50 


51 

60 


The  following  list  includes  additional  names  recently  introduced  into  the  science.  Thej 
belong  in  part  to  previously  described  species,  and  in  part  to  species  which,  in  consequence 
of  imperfect  descriptions,  cannot  be  definitely  classified. 

Aerugite,    Arsenstibite,    Bieirosite,   Cacheutaite,    Campbellite,   Carbonyttrine,   Cerbolite,j 
Chalcomiclite.  Chalypite,  Clarite,  Corkite,  Cryoconite,  Cuproapatite,  Cuprovanadite,  Daube- 
rite,  Dernbachite,  Ferrotungsten,  Glancespar,  Glasbachite,  Kohlerite,  Mariposite,  Milanite,] 
Meerschaluminite,  Pealite,  Plumbocuprite,  Plumbiodite,  Pyrichrolite,  Pyfitolamprite,  Rho- 
dite,  Scacchite,  Simlaite,  Tapalpite,  Wachenrodite,  Xanthiosite,  Zirlite,  Zonochlorite. 

For  some  other  new  names  not  belonging  to  definite  mineral  species,  see  crysiaUites^ 
p.  14,  microUtcH,  p.  39. 
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Aarite.     See  Arite, 

ACANTHITE,  Min.  p.  51. — Localities  in  Saxony,  Frenzel,  Min.  Lex.  Sachsen,  p.  2. 

AcnTARAGDiTE,  Min.  p.  478. — Description  of  crystals  and  analysis,  Hermann^  J.  pr.  Ch, 
civ.,  104,  182,  1868.     Description,  Kokscharow,  j\Iin.  Russl.,  v.,  324. 

ACMITE  and  Aegirite,  Min.  p.  223,  224. —Relation  to  pyroxene,  Tschermak.  Tsch.  Min. 
Mitth.,  1871,  33. 

AcTiNOLTTE,  Min.  p.  232. — Brewster,  N.  Y.,  analysis,  Breidenbaugli^  Am.  J.  Sol.,  III., 
vi.,  211,  187L'. 

Adamite,  Min.  p.  565. — Cap  Garonne,  analysis  and  description,  Damour^  C.  R. ,  Ixvii., 
1124;  Fisani,  C.  R.  1.  1001,  1870. 

Aerugite.  Adam,  Tableau  Min.,  18G9,  p.  43.  A  doubtful  arsenate  of  nickel  (Ni^  As) 
from  Johanngeorg-enstadt,  analyzed  by  Bergemann  (Dana  Min.  p.  548). 

Aeschynite,  Min.  p.  522, — anal.:  Marignac^  Ann.  Ch.  Phys.,  IV.,  xiii.,  5,  1868;  Iler 
manti,  J.  pr.  Cb.  cv. ,  105,  321  ;  Hammelsberg,  Fogg.,  cl.,  214,  1873. 

Agalmatolite,  ]Min.  p.  480. — China,  Kenngott,  Jahrb.  Min.  1870,  782. 

336  A.  Agricolite.  Frenzel,  Jahrb.  Min.,  1873,  791,  947  ;  1874,  686  ;  Breithaupt  (refer- 
ences in  Dana's  Min.,  p.  391). 

Monoclinic  (Groth).  C  =  110".  In  globular  or  semi-globular  forms,  with  radiated  or 
fibrous  structure.  Also  in  indistinct  groups  of  crystals.  Soft,  heavy,  brittle.  Color  hair- 
brown  (Schneeberg)  •  colorless  to  wine-yellow  ( Johanngeorgeustadt).  Lustre  adamantine, 
greasy. 

Composition  same  as  for  eulytite  (q.v.)  2  Bi,  3  Si.     Analysis,  Frenzel,  1.  c. 

Si  Bi  5Pe 

16-67  81-82  0-90     =     99-39 

Occurs  at  Johanugeorgenstadt  on  quarz,  associated  with  bismuth,  cloanthite,  bismite ;  also 
at  the  mine  Neugliick,  Schneeberg. 

The  arsrnicismuth  of  Breithaupt  has  until  now  been  included  with  eulytite,  but  the  inves- 
tigations of  Frenzel  and  Groth  show  that,  though  having  the  same  composition,  it  is  different 
in  crystalline  form,  and  hence  is  a  distinct  species. 

AiiBERTiTE,  Min.  p.  753. — Probable  origin,  8.  F.  Peckham,  Am.  J.   Sci.  II.,  xlviii.,  362, 
869. 

Albite,  Min.  p.  348.— Saas,  cryst.,  F.  Schnrff.  Jahrb.  Min.,  1869,  342. 

St.  Gotthard,  cryst.,  Ihsxenhcrg,  Min.  Not.  ix.,  40,  1870. 

Media,  Penn.,  anal.,  Leeds,  Am.  J.  Sci.,  III.,  vi.,  25,  1873. 

Crystal] ographic  memoir,  with  full  list  of  planes,  Brezirm,  Tsch.  Min.  Mitth.,  1873,  19. 

Crystallographic  memoir,  twinning  laws,  etc.,  ?).  RaUi,  Pogg.  Ann.  Erg.,  Bd.  v.,  425,  1870. 

Crystals  implanted  in  orthoclase,  Scncchi,  Atti  Accad.  Napoli,  March  12,  1870. 

Schneeberg,  description  of  simple  crystals,  J.  Ilumpf ;   anal,   Ludioig,  Tsoh.  Min.  Mitth., 

1874,  97,  176. 
See  also  Feldspar.  * 
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Allanite,  Min.  p.  285.— Schmiedefeld,  Thuringer  Wald  (Schwarze  Krnx),  cryst.,  memoii 
new  forms,  Bauer,  Wurtemberg.  Nat.  Jahresheft,  1872,  246. 
Vesuvius  (orthite),  cryst.,  v.  Bath,  Pogg.,  cxxxviii.,  492.        „  ,  .     ^  ...    ^^  ^^^^  ^^ 

Finland  (Erbo  and  Kyokslatt),  Wiik,  GEfv.  Finsk.  Vet.  Soc,  Helsmgfors,  xiii.,  75,  1870-71. 
Composition  discussed,  Rammelsherg,  ZS.  G.  Ges.,  xxiv.,  60,  1872. 
Greenland,  Fredrickshaab,  anal.,  Bammdsberg,  ZS.  G.  Ges.,  xxiv.,  60,  1872. 
Found  in  the  Bohmer  Wald,  near  Husinec,  Krejci,  Ber.  Bohm.  Ges.,  1873,  p.  360. 
Amherst  Co.,  Va.,  anal.,  J.  A.  Cabell,  Ch.  News,  1874,  p.  141. 

Allophane,  Min.  p.  419.— Dehrn  (near  Limburg),  Nassau,  anal.,  v.  Bath,  Pogg.,  cxliv. 

S93,  1871. 
Northampton,  England,  Hermann,  Q.  J.  Gt.  Soc,  xxvu.,  234,  1871. 

448  A.  Allophite,  Websky,  ZS.  G.  Ges.,  xxv.,  399,  1873. 

In  dense,  micro-crystalline  masses,  on  fracture  dull,  and  easily  polished  to  a  greasy  lustrA 
by  the  hand.     H.  less  than  calcite.     G.  =  2-641  (Leffler).     Color,  pale  grayish-green.     IiJ 
appearance  very  similar  to  pseudophite ;  distinguished  from  serpentine  by  its  inferior  hard 
ness. 

Analysis  Leffler  (1.  c). 

Si  XI  3Pe  '^T  Mg  ft 

36-23  21-92  2  18  085  35*53  2-97   =  99-68 

Neglecting  the  water  Leffler  gives  the  formula  2  (^^1  Si)  H-3  (3Mg  Si).    If  the  water  be  reck 
oned  in  the  oxygen  ration  for  R  :  S  :  Si  :  H  =  5  :  4  :  6|  :  1  ;  or  for  all  bases  (including  H)  tojj 
silica  =  3:2.     The  water  goes  off  only  at  a  high  temperature. 

Occurs  at  Langenbielau,  Silesia  ;  also  at  Reichenstein.  From  a  quarry  of  limestone  oc 
curring  in  the  gneiss. 

Altaite,  Min.  p.  44.— Red  Cloud  Mine,  Colorado,  anal.,  Genth,  Am.  Phil.  Soc,  Philad 
xiv.,  225,  1874. 

Aluminite,  Min.  p.  658.— Brighton,  J.  Howell,  Rep.  Brit.  Assoc,  1872,  108. 
Kuchelbad,  anal.,  Stolbe,  Ber.  Bohm.  Ges.,  Prag,  1873,  335. 

Alijnogen,  Min.  p.  649. — Iquique,  Peru,  anal..  Field,  J.  Ch.  Soc,  vii.,  259,  1869. 

Amalgam,  Min.  p.  13.— Chili,  anal.,  Doraeyko,  2d  App.,  Min.  Chili,  p.  33,  1867. 

Amblygonite,  Min.  p.  545. — See  Montebrasite,  hebronite. 

Amblystegite,  v.  Bath,  Pogg.,  cxxxviii.,  531,  1869.     Appendix  I.,  p.  1. 

Ambrosine,  C.  TJ.  Shepard.     Appendix  I.,  p.  1. 

AMPniBOi.E,  Min.  p.  232. — Crystal  of  unusual  habit,  Hiirtlingen,  Nassau,  Nies.,  Jahrb. 
Min.,  1868,  53. 

Peru,  in  dioryte,  anal.,  Achiardi,  Lettera  a  Carlo  Regnoli,  p.  11,  Pisa,  1870. 

Group  of  minerals,  microscopically  distinguished,  Tscfiermak,  Ber.  Ak.  Wien,  Ix.,  p.  5,  1809; 
relations  to  minerals  of  the  pjoroxene  family.    Tsch.  Min.  Mitth. ,  1871,  38. 

"With  augite,  at  Vesuvius,  anal.,  v.  Bath,  Pogg.  Erg.,  vi. ,  229,  1873.  Formed  by  sublima- 
tion at  Vesuvius,  Scacchi. ,  Atti   Accad.  Sci.  Napoli,  Sept.  14,  1872. 

Greenland,  anal.,  Janomky,  Ber.  Chem.  Ges.,  Berlin,  1873,  1232. 

South  Sherbrooke,  Canada,  anal.,  Harrington,  Geol.  Survey,  Canada,  1874,  201. 

Altered  to  serpentine,  Brewster,  N.  Y. ,  J.  D.  Dana,  Am.  J.  Sci.  III.,  viii. ,  375,  1874. 

Analcite,  Min.  p.  432. — Renfrewshire,  analyses,  Young,  Ch.  News,  xxvii.,  55,  1872. 

Anatase,  Min.  p.  161.— See  octahedrite. 

Andalusite,  Min.  p.  371.— Ramsberg,  Sweden,  anal.,  Igelstrom,  Jahrb.  Min.,  1871,  360 

Composition,  etc,  Bammelsberg,  ZS.  G.  Ges.,  xxiv.,  87,  1872. 

Anal,  and  description,  Kokscharow,  Min.  Russl.,  v.,  164,  170  (chiastolite). 

Crystal  from  Delaware  Ca,  Penn.,  E.  8.  Dana,  Am.  J.  Sol.,  III.,  iv.,  p.  473,  1872. 

Ais^DREWsiTE,  Maskelyne,  Ch.  News,  xxiv.,  99.     Appendix  I.,  p.  1. 
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Anglesite,  Min.  p  623. — Arizona,  an^l.  of  a  compact  form  {Tyson)  Brushy  Am.  J.  Sci., 
11  J.,  v.,  421. 
Cerro  Gordo,  Cal.,  a  compact  variety,  Silliman^  Am.  J.  Sci.,  III.,  vi.,  131,  1873. 

Anhydritk,  Min.  p.  621. — Formation  of,  G.  Rose,  Ber.  Ak.  Berlin,  July,  1871,  363. 
Cryst.  monograph,  Hessenberg^  Min.  Not.,  x.,  1,  1871. 

Ankerite,  Min.  p.  685.  Erzberg-,  crystallized,  anal.,  Reibenschuh^  Ber.  Ak.  Wien,  Iv,, 
648,  1867. 

Vordernberg,  Steierraark,  cryst.  (R  A  R  =  106°  7),  anal.,  ZepJiarovich^  Jahrb.  Min.,  1868, 
204. 

Bohemia,  anal.,  Boricky,  Ber.  Ak.  Wien,  lix.,  613,  1869. 

Call,  in  the  Eifel,  anal.,  Schmidt,  Jahrb.  Min.,  1875,  89. 

Anorthite,  Min.  p.  337. — From  meteorite  of  Juvenas  (France),  cryst.,  v.  Lang,  Ber.  Ak. 
Wien,  Ivi.,  839,  1867. 

Vesuvius,  cryst.,  monograph,  v.  Rath,  Pogg.,  cxxxviii. ,  449;  ibid.,  cxhni.,  22. 

Santorin,  crj^st.,  Jlesseiiberg,  Min.  Not.,  viii.,  31,  1868. 

New  law  for  twining,  Strav'er,  Atti  Accad.  Sci.,  Torino,  iv.,  38,  1868;  from  Monte 
Somraa,  ib. ,  vi.,  358,  1871. 

Pesmeda  Alp,  cryst.,  anal.,  v.  Rath,  Ber.  Ak.  Berlin,  1874,  749. 

See  also  Feldspar. 

Antholite,  Min.  p.  234.— Delaware  Co.,  Penn.,  Leeds,  Am.  J.  Sci.,  III.,  vi. ,  25,  1873. 

Anthophyllite,  Min.  p.  231. — Hermannschlag,  anal.,  Brezina,  Tsch.  Min.  Mitth.,  1874, 
247. 

Antigorite,  Min.  p.  465.  — Zermatt,  anal.,  v.  liobell,  Ber.  Ak.  Miinchen,  1874,  165. 

Antillite.    Shepard.     Appendix  I.,  p   1. 
Antimonarsennickel.     Petersen,  see  ante. 

Apatite,  Min.  p.  530. — Bolivia,  anal.,  Domeyko,  2d  App.  Min.  Chili,  p.  44,  1867. 
Offheim,  anal.,  Kosmann,  ZS.  G.  Ges.,  xxi. ,  795,  1869. 

In  large  beds  near  Perth,  Canada  West,  J<(ckso>i,  Proc.  N.  Hist.  Bost. ,  xii,  88,  1868. 
As  a  constituent  of  crystalline  rocks,  Petersen,  J.  pr.  Ch. ,  cvi. ,  145,  1839;  as  a  secondary 
product  in  basalts,  Jahrb.  Min.,  1873,  852. 
Jamilla  and  Poloma,  cryst.  new  forms,  Schrauf,  Ber.  Ak.  Wien.  Ixii. ,  745  et  seq.,  1870. 
Schlaggenwald,  crystallized  holohedrally,  Sc?irauf\  Tsch.  Min.  Mitth,  1871,  105 
Tyrol  and  Switzerland,  cryst.,  note,  Klein,  Jahrb.  Min.,  1871,  485. 
YarfrancoUte,  Cornwall,  anal.,  Mashelyne  &  Flight,  J.  Ch.  Soc. ,  ix. ,  1,  1871, 

Alathal,  cryst.  |^^new),  Strilver,  Atti  Accad.  Sci.  Torino,  iii.,  125, 1867-8,    Corbassera, 

Botino,  Baveno,  cryst.,  Strilver,  ibid.,  vi.,  363,  et  seq.,  1871. 
Untersulzbach,  cryst.  description,  new  forms,  Klein,  Jahrb.  Min.,  1872,  121. 
Murcia,  Spain,  anal.,  A.  H.  Church,  J.  Ch.  Soc,  II.,  xi.,  p.  101,  1873. 
See  also  Phosphorite. 

Aphrosiderite,  Min.  p.  502. — Saxeby,   Sweden,   anal.,   Lgelstrom,  B,   &  H.  Zeit.,  1868, 
icxvii.,  187. 
Note,  Nies,  Jahrb.  Min.  ,1873,  320. 

APHTniTALiTE,  Min.  p.  615. — Vesuvius,  character  discussed,  ScaccM,  Atti  Accad.,  Napoli 
(read),  March,  1870. 
Girgenti,  cryst  ,  ®.  Rath,  Pogg.,  Erg.  Bd.  vi.,  359,  1873. 

Apopiiylltte,  Min.  p.  415. — India,  cryst.  note,  Haughton,  Joum.  R.  Geol.  Soc.  Dublia 
II.,  ii.,  113,  1868. 

Greenland,  twin  crystals,  Schrauf,  Ber.  Ak.  Wien,  Ixii.,  699,  1870. 

Maderauerthal,  Kenngott,  Jahrb.  Min.,  1873,  725. 

From  the  basalt,  cryst.,  and  partial  analysis,  Strcng,  Jahrb.  Min.,  1874,  573. 

Aquacrepitite,  Shepardy  Am.  J.  Sci.,  II.,  xlvi.,  256.     Appendix  I.,  p.  2. 
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Aragonite,  Min.  p.  694— Cryst.,  twins,  Schravf,  Ber.  Ak.  Wieu,  Ixii.,  734,  1870;  from 
Sasbach,  ciyst.,  new  forms,  ibid.,  Ixv.,  250,  1873. 
Waltsch,  Bohemia,  altered  to  hyalite,  Boricky,  Ber.  Bohm.  Ges.,  1873,  65. 

755  A.  Aragotite. — Durand,  Proc.  Acad.,  Cal.,  iv.,  p.  218,  1872,  (Am.  J.  Sci.,  III.,  vol. 

vi. ,  07). 

A  volatile  hydrocarbon  related  to  idrialite.  It  occurs  at  the  New  Almaden  Mine,  Cal.,  in 
bright  yellow  scales,  impregnating  a  crystalline  siliceous  dolomite ;  also  on  cinnabar  at  the 
Rediugtou  Mine. 

It  contains  no  arsenic,  nor  sulphur,  nor  any  metal.  Insoluble  in  oil  of  turpentine,  alcohol, 
and  ether. 

Arcanite,  Min.  p.  615.— See  Aphthitalite. 

284  A.  Ardennite. — Lasavlx  and  Bettendorf^  Ber.  Nied.  Ges.  Bonn,  xxix. ,  p.  189,  Nov. 
24,  1872  ;  Pogg.  cxlix.,  241,  1873.  Dewalquitb,  Pisani,  C.  R,  Ixxv.,  1542,  Dec.  2,  1872; 
Ixxvii.,  329,  1873. 

Orthorhombic.  «  (vert.) =0  3135,  ^=1,  c  (brach.)  0-4663.  Observed  planes  ^-^,  i-i,  J,  ^-|, 
?-2,  14  .  1 . 1-f.  /A/(over  ^ ■^)=130°  0',  «-f  A»-f =145°  28',  /-2  A*-2=94°  0'.  1  a1=150^  50' 
and  114°  40'.     1-i /\\-i=l\2^  12'  (Pisani  112°  24  a'  a  a').     Above  determinations  by  v.  Rath. 

Good  crystals  very  rare,  mostly  in  fragments  without  terminations.  Habit  much  like 
ilvaite ;  l-lAl-i=112°  40'  for  ilvaite,=112°  12'  for  ardennite.  Prismatic  planes  strongly 
striated.     Cleavage,    ^-^  perfect, /very  distinct. 

Pisani  gives  the  following  optical  determinations.  Acute  bisectrix,  positive,  normal  to  tha 
cleavage  plane  i-i  (in  which  the  optic  axes  are  observed).  Angle  of  axes  in  air:  red  rays  =  68*' 
58',  yellow  =  66°  37',  green,  62°  18'  (mean).  Des  Cloizeaux  found  :  red  —  76°  7'-79°  9',  yel- 
low 72^  55',  74°  26',  green  68°  36'-70°  59'. 

H.  6-7.  G.  =  3  620.  Color  yellow  to  yellowish-brown  ;  in  thin  splinters  translucent,  red. 
Dichroic.     Brittle  and  fragile. 

Analyses  1,  2,  3,  4,  Lasaulx  and  Bettendorf,  Pogg.,  cxlix.,  243,  245.  5.  Pisani,  C.  R.,  Ixxv., 
3142.     6.  same,  ib.,  Ixxvii.,  329. 

Mn  Mn  Pe  Ca  lS\g  'V  Is  Cu  ign. 

30-12      1-91  1-66  3-82  7-50    

28-69     1-88  2-00  4-84    ■  

25-88  1-68  1-81  3-38  9-20 tr(PO,)  4  04  =:  99  09 

26-03  2-21  228  347  909     tr     "  3-10 


Si 

^1 

1. 

29  -65 

22-91 

2. 

29-69 

26-68 

3. 

29-60 

23-50 

4. 

29-89 

5.  28-70    28-36      2640    2-94    4-30    4-32    1-80     1-30         0-98  =  99-10 

6.  28-40    24-80      25-70     1-31     2  98    4-07    3-12    6.35     022         5-20  =  102-15 

In  analyses  1  and  2,  L.  &  B.  found  2  p.  c.  Pt.,  Pd. ,  etc.,  which,  as  they  a,fterward  showed, 
came  from  platinum  dishes  used  in  the  analysis,  the  water  was  overlooked.  Anal3^ses  3  and 
4  were  made  subsequently,  and  by  an  improved  method.  The  manganese  is  present  in  tho, 
form  Mn,  as  is  shown  by  Pisani  (not  Mn   as  in  analyses  1  and  2  of  L.  &  B,). 

B.  B. — Easily  fusible  to  a  black  glass.  With  borax  gives  a  manganese  bead.  The  water*'" 
can  only  be  driven  off  at  a  strong  red  heat. 

According  to  Pisani  the  arsenic  is  readily  recognized  on  heating  the  mineral  in  a  matrass,  j 
mixed  with  carbonate  of  soda  and  cyanid  of  potassium,  a  ring  of  metallic  arsenic  being 
obtained.  He  explains  the  high  percentage  of  vanadic  acid  obtained  by  Lasaulx  on  the 
ground  that  he  has  overlooked  the  arsenic. 

Found  near  Ottrez  (Salm  Chateau)  in  the  Ardennes,  Belgium,  with  quartz  (containing 
particles  of  pyrolusite)  and  albite. 

Lasaulx  first  noticed  this  mineral  under  the  name  of  mangandistJien^  in  consequence  of  a 
supposed  resemblance  to  cyanite.  This,  as  Pisani  urges,  is  on  several  accounts  an  objection- 
able name,  and  is  naturally  superseded  by  the  name  ardennite^  which  too  has  the  right  of 
oriority  over  dewalquite. 

ARGTiNTiTE,  Min.  p.  678.— Cryst.,  new  forms,  ScJirauf,  Ber.  Ak.  Wien,  Ixiii.,  165,  1871. 

Argentopyrite,  Min.  p.  39.— Cryst.  memoir,  Schrauf^  Ber.  Ak.  Wien,  Ixiv.,  192,  1871. 

72  A.  Arite.  The  arsenid  of  nickel,  containing  27*8  p.  c,  antimony,  described  by  Berthiei 
from  the  Basses-Pyrcntes  (Dana,  Min.  p.  60),  has  been  called  aarite  (more  properly  arite 
Pisani)  by  Adam,  Tableau  Min.,  1869,  p.  40. 
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The  same  mineral  has  been  subsequently  investigated  by  Pisani  (C.  R. ,  Ixxvi.,  239,  1873), 
and  he  concludes  that  it  is  merely  a  variety  of  breithauptite.  An  analysis  gave  him :  A& 
11 '5,  Sb  48*0,  Ni  37-3,  Zn  2  4  =  101  "5,  corresponding  to  an  arscniferous  breithauptite. 
G.  =  7*19.  It  is  similar  to  the  mineral  from  Allemont  also  described  by  Berthier  (Dana 
Min.  p.  CO,  anal.  4),  which  is  an  antimoniferous  niccolite. 

The  name  arite,  however,  may  still  be  well  retained  for  the  antimonarsennickel  of  Peter- 
son  (Pogg. ,  cxxxvii.,  390,  1809),  the  analysis  of  which  agrees  very  closely  with  that  of  Ber- 
thier for  the  Pyrenees  mineral.  The  mineral  described  by  Petersen  occurs  massive  at  the 
Wenzel  mine,  Wolfach,  Baden,  in  a  coarse  granular  limestone.  It  is  sometimes  accompanied 
by  wolfachite.  An  analysis  afforded:  As  30-00,  ^h  2822,  Ni  39-81,  Co  tr,  Fe  0  90,  S  1.77 
:  100  82.  H.  =  5  5,  G.  =  7  50.  B.  B.  fuses  with  a  strong  reaction  for  arsenic  and  anti- 
mony.    With  soda  gives  a  magnetic  globiile. 

A  K  SEN  re  (native),  Min.  p.  17. — Found  in  the  argentiferous  mines  of  San  Augustin,  State 
of  Hildago,  Mexico  (H.  =  2,  G.  =  7-24),  La  Naturaleza,  xl.,  p.  313,  1873.  ^ 
Marienberg,  Saxony  (arsenglanz),  Fre/uel,  Jahrb.  Min.,  1873,  25;  1874,  077. 

Arsenical  cobalt,     Appendix  I.,  p.  1. 

Arseniosiderite,  Min.  p.  70. — Anal.,  Churchy  J.  Ch.  Soc,  II.,  xi. ,  p.  102,  1873. 

Arsenopyrite,  Min.  p.  78. — Schneeberg,  anal.,  Fremel^  Jahrb.  Min.,  1872,  517. 
Patosi,  containing  4  p.  c.  Bi,  anal.,  Domeyko  3d  Appendix,  Min.  Chili,  1871. 
Meymac,  Correze  (containing bismuth),  anal.,  Carnot^  C.  R,  Ixxix.,  479,  1874. 
Schladming,  anal.,  llumj)f^  Tsch.  Min.  INIitth.,  1874,  178,  cryst.  description,  ibid.,  p.  231 
See  also  Danaite. 

33  A.  Arsenotellurite,  a  name  proposed  by  Hannay  for  a  supposed  new  tellurid.  It  oc- 
curs in  small  brownish  scales  upon  arsenical  iron-pyrites.  An  analysis  gave  him  (on  -0347  gr.) 
Te  =  40-71,  As  =  2301,  S  =  3581,  corresponding  to  the  formula  2  TeSo,  As^Sg.  No 
locality  mentioned.     J.  Ch.  Soc,  II.,  xi.,  p.  989,  1873. 

Arsenstibite.  Adam,  Tableau  Min.,  1809,  p.  42. — A  hydrous  arsenate  of  antimony,  foi 
which  Pisani  gives  the  formulas  Sb'*  Is  -f  15H  and  Sb^  .^s  +  30II. 

AsBESTUS,  Min.  p.  234. — Found  at  Pelham,  Mass.,  Adams^  Am.  J.  Sci.,  II.,  xlix.,  271,  1870. 

Asbolite,  Min.  p.  181. — Saalfeld,  note,  v.  RoheU^  Ber.  Ak,  Miinchen,  1870,  40. 

231  B.  Asmanite,  Maskelyne^  Phil.  Trans.,  clxi.,  p.  301,  1871  (v.  Rath,  Pogg.,  Erg.  Bd.  vi  , 
382,  1873. 

Orthorhombic.  Occurring  planes  0.  I.  i-l,  -\-i^  14,  f-z,  ^-i,  ^-i^  f,  i,  ^.  a  (vert.)  :  h  :  c 
=  3-31320  :  I'OOOO  :  1  7437.    I  \  1120°  20'  .  0\  1-i  =  117°  40'  .  0  Ai  :  117°  39'. 

Cleavage  0  good,  surface  having  a  vitreous  lustre.  I  difficult.  Lustre  generally  resinous, 
resembling  that  of  opal.     Extremely  brittle,  especially  in  outer  portions. 

H.  =  5  5.  G.  =  2-245.  Optically  bi-axial,  divergence  large,  in  air  =  107°-107.^°  (approxi- 
mately), being  somewhat  greater  for  rod  rays  than  blue.  First  bisectrix  normal  to  i-i  (100), 
second  normal  to  0.     Double-refraction,  positive. 

Composition  nearly  pure  silica,  consequently  the  same  as  for  quartz  and  tridymite.  Anal' 
ysis,  Maskelyne,  l.c.     1.  On  0.3114  gr.     2.   On  0-2053  gr. 


Si 

Pe 

Ca 

Mg 

1. 

97-43 

1-12 

0-58 

1-51  r 

=  100-04 

2. 

(99.21) 

0-79  etc. 

100-00 

Found  in  the  meteoric  iron  of  Breitenbach,  in  very  minute  grains,  generally  much  rounded 
and  stained  with  iron  on  the  surface. 

It  is  mixed  with  bronzite  (after  the  removal  of  the  iron,  troilite  and  chromite),  and  con- 
stitutes about  one- third  of  the  mixed  siliceous  minerals.  Maskelyne  suggests  that  the  lounded 
character  of  the  mineral  and  of  the  accompanying  bronzite  may  be  due  to  this  having  under- 
gone superficial  fusion,  or  having  been  softened  by  tho  intense  heat  generated  by  the  rapi«I 
course  of  the  meteorite  in  the  air  ;  an  idea  which,  he  saj's,  seems  to  be  supported  by  the  brit 
tleness  of  the  outer  portions  of  the  grains. 

AsPiDOLiTE,  V.  KobcU,  Ber.  Ak.  M  inchen.  Match.  1809.     Appendix  I.,  p.  2. 
Found  in  gneiss  near  Snarum,  Moravia,  T.sch.  Min.  Mitth.,  1871,  112. 
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AsTEROlTE,  Igdstfom.     Appendix!.,  p.  3. 

AsTROPHYLLiTE,  Miu.  p.  308.— Cryst.,  Nordenskiold,  CEfv.  Ak.  Stockh. ,  xxvii. ,  561, 1870, 

Atacamite,  Min.  p.  121.— New  South  Wales,  cryst.,  Klein,  Jahrb.  Min.,  1869,  347;  1871, 
495  ;  V.  Zcphar&vich,  Ber.  Ak.  Wien,  Ixiii.,  6,  1871  ;  ib.,  Ixviii.,  120,  1873. 

Morphological  study,  E.  IS.  Dana,  Tsch.  Min.  Mitth.,  1874,  103. 

Anal.,  /.  A.  Cabell,  Chem.  News,  xxviii.,  272,  1873. 

Anal.,  and  discussion  of  composition,  Ludioig,  Tsch.  Min.  Mitth.,  1873,  35  (42). 

Altered  to  malachite,  Kokscharow,  Bull,  Soc.  Imp.  St,  Pet.,  xviii.,  186,  1872;   2\ch(rmaky\ 
Tsch.  Min.  Mitth.,  1873,  39. 

A  black  oxy-chlorid  of  copper,  differing  somewhat  from  atacamite,  is  described  by  Domeykol 
(3d  Append.,  Min.  Chili,  1871).  It  was  amorphous,  grayish-black,  without  lustre.  Compact 
to  granular.  Fracture  even  or  subconchoidal.  It  takes  a  semi-metallic  polish  under  the 
Icaife.  Composition  as  obtained  by  Stuven,  deducting  impurities,  CuCl  16  "94,  Cu  68*67,  S 
14-39. 

Atelestite,  Min.  p.  392. — Schneeberg,  cryst.   description  (monoclinic),  v.  Rath,  Vog^.^ 
sxxxvi.,  422. 
Anal,  essentially  an  arsenate  of  bismuth, FrenseZ,  Jahrb.  Min.,  1873,  794. 

Augite,  Min.  p.  216. — In  meteorites,  Rammelsherg,  Pogg,,  cxl.,  320,  187-. 
Relation  to  other  minerals  of  pyroxene  group,  Tschermak,  Tsch.  Min.  Mitth.,  1871,  28.        i 
Schonhof,  Bohemia,  in  twins,  from  basalt,  Zepliarmich,  Jahrb.  Min.,  1872,  59. 
Occurring  with  hornblende  at  Vesuvius,  anal.,  v.  RatJi,  Pogg,  Erg.,  Bd.  vi.,  229,  337,  1873, 
See  also  pyroxene. 

AuRicnALCiTE,  Min.  p.  712. — Found  at  Franklin,  N.  J.,  Trautwine,  J.  Frank.  Inst.,  III.,j 
.xiv.,  374. 

Autunite  (Kalkuranit),  Min.   p.   586. — Occurrence  in  phosphorite,   Wihel,  Jahrb.  Min.^ 
1873,  242.     Cornwall,  anal.  Church,  J.  Ch.  Soc,  II.,  xiii.,  109,  1875. 

AXTNITE.  Min.  p.  297.— Baveno,  cryst.,  SMiver,  Atti  Accad.  Torino,  iii.,  131,  1867-68. 
Composition,  Rnmmelsberg,  ZS.  Gr.  Oes. .  xxi.,  689,  1869. 

Cryst.,  relation  to  glauberite,  Schrauf,  Ber.  Ak.  Wien,  Ixv.,  244,  1872;  cryst.,  ibid.,  Ixii., 
712,  720,  729;  Ixiv.,  191. 

Stricgau.  Silesia,  cryst.,  Wehsky,  Tsch.  Min.  Mitth.,  1872,  1. 

Bottallock,  Cornwall,  cryst.  memoir,  Hessenberg,  Min.  Not.,  xi.,  30,  1873. 

■   Azorite,  Min.  p.  761.— St.  Miguel,  cryst.,  Schravf,  Ber.  Ak.  Wien,  Ixiil,  187,  1871. 

AzuRiTE.  Min.  p.  715. — Nertschinsk,   occurrence  described,  Schrauf,   Tsch.   Min.  Mitth. 
1871,13.  •  ' 

Exhaustive  cryst.  memoir  (homomorphous  with  epidote,  p,  159),  Schrauf,  Ber.  Ak.  Wien, 
Ixiv.,  123,  1871.  •  P  ,P         ;,  "^ 

CompositioD  and  paragenesis  discussed,   Yiibel,  Jahrb.  Min.,  1873,  245. 

Baetngtonite,  Min.  p.  227.  — Baveno,  cryst.  description,  -y.  Rath,  Pogg.,  cxxxv.,  583. 
Devonshire,  analysis  and  description,  Forbes,  Phil.  Mag.,  IV.,  xxxvii.,  p.  328,  1869. 
Herbomseelbach,  Nassau,  v.  Rath,  Pogg.  Erg.,  v.,  420,  1871  ;  C.  Jehn,  Pogg.,  cxliv.,  594; 
Jahrb.  Min.,  1872,  319. 

Barettite  :  Bombicci,  Jahrb.  Min.,  1868,  750.     Appendix  I.,  p.  3. 

Barite,  Min.  p.  616.— Hemimorphic  crystals,  Reuss,  Ber.  Ak.  Wien,  lix.,  623,  1869. 

Tavetsch,  Graubiinden,  cryst.,  Kenngoit,  Jahrb.  Min.,  1870,  354. 

Przibram,  cryst.,  new  forms,  Schrauf,  Ber.  Ak.  Wien,  Ixiv.,  199,  1871. 

Val  Alvernia,  etc.,  cryst.,  Strlcver,  Atti  Accad.  Sci.  Torino,  vil,  p.  368,  1871. 

Bohemia,  cryst.  memoir,  Eelmhacker  (Denkschr.  Ak,  Wien),  Tsch.  Min.  Mitth.,  1872,  71. 

687  A.  Bartholomite,  Ckve,  Ak.  H,   Stockholm,  IX.,  No.  12  (Nov.,  1870),  (Geol   West  i 
'Indian  Islands,  p.  31). 

Occurs  with  mendozite  in  yellow  nodules  composed  of  small  needles      Analysis,  Cleve  I.  o 

NaCl  S  3Pe  Na  fi  Mg 

2-88         44-75        22-71        1708        808       063        Insol  3-56  r- 99-69 
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Deducting  NaCl  (2  88),  %S  +  7Aq  (3-87),  and  insoluble  matter  (3-56),  we  obtain  S  4866, 
Fe  25 -41 ,  Na  19  -1 1 ,  tl  6  "82  =  100,  corresponding  to  the  formula  2Xa  S  +  FeS-  +  2H.  Results 
from  the  alteration  of  pyrite.  Locality  St.  Bartholomew,  West  Indies.  It  is  closely  related 
to  botryogen. 

Barytocelestite.  Min.  p.  620. — Greiner,  Tyrol,  analyses  {ULUJc)  and  description,  ZephO' 
rotich,  Ber.  Ak.  Wien,  Ivii.,  740,  1807. 

Bastnasite,  Huot.     Appendix  I.,  p.  2. 

Beauxite,  Min.  p.  174.— WoUerdorf,  analysis,  Strum,  B.  &  H.  Zeit.,  xxii.,283, 1868. 

Found  in  French  Guiana,  Meunier,  -C.  R. ,  Ixxiv.,  633,  1872. 

Analyses  and  description,  //.  Coqunnd.  Bull.  Soc.  G.,  xxviii.,  98,  1871. 

Genth,  Am.  Phil.  Soc,  Philad.,  xiii.,  372,  1873. 

See  also  wocheinite  and  zirlite. 

Kokorije,  anal.,  John,  Verb.  G.  Reichs,  1874,  389. 

Beraunite,  Min,  p.  558. — St.  Benigna.  Bohemia,  analysis,  Boricky,  Ber.  Ak.  Wien,  IvL 
6,  1867. 

Saxony  (near  Scheibenberg),  Frenzd,  Jahrb.  Min.,  1873,  23. 

Beryl,  Min.  p.  245.— Chili,  anal.  (0-8  p.  c.  Ni),  Domeyko,  2d  App.  Min.  Chili,  p.  48,  1867. 

Elba,  cryst.,  v.  Bath.  ZS.  G.  Ges.,  xxii.,  661,  1870;  Achiardi,  Nuovo  Cimento,  II.,  iii., 
Feb.,  1870  ;  analysis,  Bechi,  Boll.  Com.  Geol.  Ital,  1870,  82. 

Siberia,  cryst.  description,  Schranf,  Ber.  Ak.  Wien,  Ixv.,  255,  1872. 

Remarkable  crystal  described  (new  forms),  KokscJiarow,  Min.  RussL,  vi.,  94. 

Emerald,  investigation  of  cause  of  color,  Williams,  Proc.  Roy.  Soc,  London,  xxi.,  409, 
1873. 

Emerald,  Muso  mine,  New  Granada,  anal.,  Boussingault^  Ch.  News,  xx.,  311,  1869. 

BEYRicniTE,  Liebe,  Jahrb.  Min.,  1871,  840. 

BiEiROSiTE— Beudantite.     Adam,  Tableau  Min.,  1869,  p.  49. 

BiNNiTE,  Min.  p.  90. — Cryst.,  note,  Hessenberg,  Jahrb.  Min.,  1874,  842,  844. 

BiOTiTE,  Min.  p.  304. — Brewster,  N.  Y. ,  altered  to  serpentine,  J.  D.  Dana^  Am.  J.  Soi., 
IIL,  viii.,  375,  1874. 

Morawitza,  analysis,  Rumpf,  Tsch.  Min.  Mitth.,  1874,  177. 
Pargas.  Ceylon,  etc.,  analyses,  Tsch.  Min.  Mitth.,  1874,  239,  242. 
See  also  Mica.  . 

BrsMiTE,  Min.  p.  185. — Meymac,  Correze,  anal.,  Carnot  thinks  that  bismuth  ochre  should 
be  united  to  bismutite  (Wismuthspath),  and  this  name  reserved  for  the  true  oxyd,  C.  R., 
Ixxix.,  478,  1874. 

Bismuth,  Min.  p.  19. — Found  at  Meymac,  Correze,  Carnot,  C.  R.,  Ixxviii.,  171 ;  Ixxix.,  478, 
1874. 

Victoria,  Ulrich,  contrib.  Min.  Vict.,  1870,  p.  5. 

BiSMUTniNiTE,  Min.  p.  30. — Beaver  Co.,  Utah,  occurrence  described,  SiUiman,  Am.  J.  Sci., 
m.,  vi.,  127,1873. 

Cerro  Gordo,   containing  5  p.  c  Cu,  anal.,  Domeyko,  3d  Append.,  Min.  ChUi,  1871. 
Meymac,  Correze,  anal.,  Carnot,  C.   R.  Ixxix.,  304,  1874. 

Bismutite,  Min.  p.  716. — St.  Jose,  Brazil,  note,  v.  KoheJl,  J.  pr.  Ch.,  II.,  iii,,  469. 
Haddam,  Conn.,  Shepard,  Am.  J.  Sci.,  II.,  1.,  94. 

Mexico,  near  Giianajuato,  pseudomorph  after  scheelite  (?),   anal.,    Frenzel,  Jahrb.   Min., 
1873,  801,  946;   CaMiUo,  Naturaleza,   iii.,  p.  92,  1874.  Oruro,  Bolivia,  ibid. ,  1874,  686. 
Meymac,  Correze,  anal.,  Cai'not,  C.  R.,  Ixxix,,  304,  1874. 

Bismutoferrite,  Appendix  I.,  p.  3. — A  second  analysis  afforded,  Frenzel.  §i  24  05,  Ve 
33-12,  Bi  42  83  -  100-00.     He  regards,  it  as  withoutdoubt  agood  species.    J.  Min.,  1872,  516. 

Blende,  Min.  p.  48. — See  Sphalerite, 
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Bloedite,  Min.  p.  643.  — Stassf urt,  cryst.  and  optical  examination,  Oroth  and  Htiitze,  ZS 
G.  Ges. ,  xxiii. ,  G70. 

Stassfurt  (simonyite,  q.  v.,  Appendix  I.,  p.  14),  v.  Bath,  Pogg.,  cxliv.,  586    1S7U 

805  A.  Bombiccite,  JJecId,  AcMardi,  Min,  Toscana,  p.  358,  1873 ;  BomUcc:  Mem.  Ac.  Sa 
Bologna,  II.,  ix.,  1869;    Guareschi,  Boll.  Com.  Geol.  Ital,  1871,  70. 

Tiiclinic.     1 A  i-i  =  174°  50',  1  A  i-l  =  159°. 

H.  =0-5-1.     G.  =1-06.     Transparent.     Colorless. 

Analysis,  Bechi  (after  deducting  impurities)  I.e. 

HOC 

10-70  14-74  74-56  =  100*00 

This  corresponds  to  the  formula  H^"OC\ 

Softens  with  heat,  and  fuses  at  75°,  and  at  a  higher  temperature  it  volatilizes.  Insoluble 
in  water,  but  extremely  soluble  in  sulphid  of  carbon ;  also  soluble  in  ether  and  in  alcohol. 

Found  in  lignite  at  Castelnuovo  d'Avane,  in  the  upper  valley  of  the  Arno,  Tuscan^', 

Achiardi  refers  to  this  species  a  fossil  resin,  described  by  Guareschi  (I.e.)  as  found  in  the 
apper  valley  of  the  Arno.  It  occurs  in  irregular  whitish-yellow  masses,  soft.  It  fuseSj 
easily,  and  burns  with  a  smoky  flame.     Two  analyses  gave  : 


H 

0 

C 

1.  9-41 

17-87 

72-72  = 

100-00 

2.  9-12 

13-9^ 

76-94  = 

100  00 

These  analyses  lead  to  a  formula  essentially  identical  with  that  given  fox  bombiccite. 

BoRACiTE,  Min.  p.  595.— Stassfurt,  crystallized,  SchuUze,  Jahrb.  Min.,  1871,  844. 
Cryst.  note,  Schrauf,  Tsch.  Min.  Mitth.,  1872,  114. 

Borates.— Found  iu  Nova  Scotia,  How,  Phil.  Mag.,  IV.,  xli.,  274,  1871. 
Peru,   analyses  (with  wide  variations  probably  due  to  admixtures  of  Ca  CI.  and  Ca  SO4), 
Waiker,  Ch.  News,  xviii.,  203,  1868;  see  also  Thiercelin,  Bull.  Soc.  Ch.,  xvii.,  387,  1872. 

Borax,  Min.  p.  597.— Sierra  Nevada,  SilUman,  Am.  J.  Sci.,  III.,  vi.,  130,  1873  ;  see  alsfi 
Jahrb.  Min.,  1874,  716. 

144  A.  Bordosite.— Ann.  des  Mines,  YII.,  i.,  p.  412,  1872.  Bertrand  describes  a  mineral 
substance,  color  yellow  to  red,  occurring  with  an  amalgam  rich  in  Hg  and  Ag,  and  resulting 
from  its  decomposition.     It  becomes  dark  rapidly  on  exposure  to  the  air. 

Analysis.  AgCl  Hg'Cl  HgO 

31-23  45-53  22-70  =  99-46 

Bortrand  regards  the  HgO  as  adventitious,  and  proposes  for  it  the  name  nYDRARGYRiTEi 
deducting    this   there  remain  AgCl  40-69,  and   Hg.^Cl    59  31  =  100,  or  AgCl  +  Hg.,Cl,    1 
which  he  gives  the  name  of  BORDOSITE.     Both  species  appear  very  uncertain.     Locality  L^ 
Bordos  in  Chili. 

j^ORNiTE,  Min.  p.  44.— From  the  Ardennes,  anal.,  Koninck,  Bull.  Acad.  Belg.,  II.,  xxvi^ 

BouLANGERiTE,  Min.  p.  99.— Silbersand,  near  Mayen,  anal.,  v.  Rath,  Pogg.,  cxxxvi.,  4c 
(Var.  Embrithrite),  composition,  Fremel,  J.  pr.  Ch.,  II.,  ii.,  360. 

BouRNONiTE,  Min.  p.  96.— Liskeard,  Cornwall,  anal.,  Wait,  Ch.  News,  xxviii.,  752,  187: 

BoussiNGAULTiTE,  Min.  p.  635.— Bechi  gave  the  name  boussingaultite  (C.  R.,  Iviii.,  583,  . 
1864)  to  the  double  salt  of  ammonia  and  magnesia  occurring  at  the  boracic  acid  fumarolea- 
of  Tuscany.  The  same  mineral  has  since  been  fully  described  by  Popp  (Ann.  Ch.  Pharm., 
buppl.  Bd. ,  viii.,  1,  1870),  and  has  received  from  him  the  name  cerholite.  It  seldom  occura 
quite  pure  in  nature,  but  on  re -crystallization  it  is  obtained  in  perfect  crystals  of  monoclinio 
form.  An  analysis  of  material  thus  obtained  gave:  |,  NHO-38,  Mg  11-05,  2S  44-39,  7ll 
35-16  =  99-98,  which  affords  the  formula  NH.OS  +  Mg  S  -V  6H.  A  number  of  analyses 
of  the  natural  salt  showed  that  Fe,  Mn  and  (5a  may,  in  variable  proportions,  replace  the  Mg 

Bbagite,  Min.  p.  525.— See  Fergitsonite. 
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Breithauptite. — See  Aiiite. 

Breunerite,  Min.  p.  686.     See  Magnebite. 

Brociiantite,  Min.  p.  664. — Schrauf  (Ber.  Ak.  Wien,  Ixvii. ,  275,  1873)  has  thoroughly 
investigated  this  group  of  minerals,  finding  them  to  be  isomorphous  with  malachite,  and  in 
crystalline  form  approximately  monoclinic.  He  distinguishes  four  types.  I.  Brochantite 
from  llezbanya  (in  two  varieties),  Redruth,  Cornwall,  etc.,  triclinic.  II.  "Warringtonite 
from  Cornwall,  and  a  variety  from  Rezbanya,  monoclinic  (V).  III.  From  Nischne.  Tagilsk. 
monoclinic -triclinic.  IV.  Ronigin  from  Russia,  also  a  variety  from  Rezbanya,  monoclinic  or 
orthorhombic  (anal,  by  Ludicig  of  this  variety,  Tsch.  Min.  Mitth.,  187o,  36.) 

Bronzite,  Min.  p.  208. — In  meteorites,  Ixanmidabcrg ^  Pogg-?  cxl.,  816  ;  from  the  chrysolite 
I  bombs  of  the  Eifel,  anal.,  same,  ibid.,  cxli. ,  514,  1870. 

From  meteorite  of  Lodrau,  ciyst.  and  anal.,  THchermak^  Ber.  Ak.  Wien,  Ixi. ,  469,  1870. 

Relation  to  other  minerals  of  the  pyroxene  group,  I'schcrimik,  Tsch.  Min.  Mitth.,  1871,  17. 

From  meteorite  of  Ibbenbiihren,  anal.,  v.  lintJi^  Ber.  Ak.  Berlin,  1872,  33. 

From  basalt  hills  of  Bohemia,  anal.,  Farsky,  Ber  Bohm.  Chem.  Ges.  (Zpravy,  etc.),  I.,  26, 
1872. 

From  the  diamond  rock  of  So.  Africa,  analyses,  Maskelyiie  &  FligJit^  Q.  J.  G.  Soc,  xxx., 
411,413,1874. 

Manayunk,  Penn.,  anal.,  Leeds,  Am.  J.  Sci. ,  III.,  ix.,  229,  1875. 

See  also  Enstatite. 

Brookite,  Min.  p.  164. — Cryst.  (monoclinic,  and  isomorphous  with  wolframite),  ScJiraiif 
Jahrb.  ]\Iin.,  1871,  163  ;  1873,  754  (Atlas  der  Kiystall-Formen,  Lief.  IV.). 

Urals,  cryst.,  new  forms,  v.  Lcuchtenberg,  Koksch.  Min.  Russl.,  vi. ,  204,  1870. 
Found  at  Pfitsch  Joch,  Tyrol,  Tsch.  Min.  Mitth.,  1873,49. 

Brucite,  Min.  p.  175. — Altered  by  exposure  to  the  air,  Hessenherg,  Min.  Not.,  viii.,  45 
1868. 

Brewster,  N.  Y. ,  pseudomorph  after  dolomite;  altered  to  serpentine,  /.  D.  Dana,  Am.  J 
Sci.,  III.,  viii.,  375,  1874. 

Bustamentite,  Adam,  Tableau  Min.,  1869,  p.  67.  An  iodid  of  lead,  Liebe,  Jahrb.  Min., 
1867,  159. 

830  F.  Byerite.— A  name  given  by  Mallet  (Am.  J.  Sci.,  III.,  ix. ,  146,  1875)  to  the  min- 
eral coal  of  Middle  Park,  Colorado.  It  belongs  to  the  class  caking-bituminous,  and  gave  on 
analysis,  39-95  p.c.  volatile  matter  (gas  and  tarry  oil),  54-03  p.c.  fixed  residue  (coke  and  ash), 
and  6 '02  p. c.  water.  G.  =  1.323.  Color  jet-black.  Powder  brown.  It  resembles  albertite 
in  the  large  amount  of  gas  and  tarry  oil  yielded  by  it,  but  differs  in  being  heavier  and  in 
yielding  no  soluble  products  with  bisulphide  of  carbon,  ether,  etc.  It  also  resembles  tor- 
banite,  but  is  heavier,  does  not  crackle  in  the  j&re,  and  melts  and  intumesces  when  heated. 

Bytownite,  Min.  p.  340.  —  Tachermak,  Pogg.,  cxxxviii.,  162. 
Shown  to  be  a  mixture,  Zirkel,  Tsch.  Min  Mitth.,  1871,  61. 

Cabrerite,  Min.  p.  561. — Anal,  and  description,  Frenzel,  Jahrb.  Min.,  1874,  682. 

CAcnEUTAiTE.  Adam,  Tableau  Min.,  1869,  p.  52.  A  doubtful  variety  of  clausthalit« 
from  the  Cacheuta  mine,  Mendoza,  So.  Amer.,  Dana,  Min.,  p.  798. 

.    CAcnoLONG,  Min.  p.  199.— Analyzed  by  Nordenskiold,  OEfv.  Ak.  Stockholm,  1874,  3. 

Cacoxenite,  Min.  p.  584.— St.  Benigna,  Bohemia,  Boricky,  Ber.  Ak.  Wien,  Ivi.,  6,  1867. 

Calamine,  Min.  p.  407.— Silesia,  anal.,  Wieser,  Verh.  Geol.  Reichs.,  1871,  112. 
Wythe  Co.,  Virginia,  anal.,  Trhy,  Ch.  News,  xxviii.,  272,  1873. 

Calavkrite,  Min.  p.  795.— Red  Cloud  mine,  Colorado,  anal.,  Qenth,  Am.  Phil.  Soc. 
Philad.,  xiv.,  229,  1874. 

Cai.cite,  Min.  p.  670.— In  melaphyr  on  the  Nahe,  cryst.,  new  forms,  t'.  Eatli,  Pogg. 
cxxxv.,  572. 
Cryst.  Meyn,  Rose,  ZS.  G.  Ges.,  xxiii.,456,  464. 
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Discussion  of  causes  producing-  variety  in  forms,  Credn&r^  J.  pr.  Ch.  II.,  i.,  292,  1870. 

Discussion  of  twins,  ScJairff,  Jahrb.  Min.,  1870,  542. 

Pseudomorphs  in  sandstone,  Heidelberg,  Klocke,  Jahrb.  Mm.,  1869,  714;  at  Sievri^g,  neai 
Vienna.  Brezina,  Jahrb.  G.  Reichs.,  xx.,  1,  1870. 
Pseudoinorph  after  apophyilite,  Streng,  Jahrb.  Min.,  1870,  425. 
An  apparently  hemimoi-phic  crystal,  Bauei\  ZS.  G.  Ges.,  xxiv.,  397,  1872, 

Striegau,  cryst.  (withR'%  -W ,  -iR),  ^YcUky,  Tsch.  Min.  Mitth.,  1872,  63. 

Lake  Superior,  cryst.,  Hessenherg,  Min.  Not.,  ix.,  1,  1870;  Canary  Is.,  ib.,  ix.,  9;  Blei- 
berg,  ibid.,  x.,  37.  1871  ;  Iceland,  ib.,  xi.,  9,  1873;  Andreasberg,  xi.,  17,  1873. 

Stalactites  from  Niemschitz,  from  Erzberg,  cryst.,  Vrba,  Lotos,  Dec,  1872. 

Lake  Superior,  a  remarkable  twin,  v.  Rath,  Pogg.,  clii.,  17;  Alston  Moor,  cryst.  (R*), 
ibid.,  Erg.  Bd.  v.,  438. 

Cryst.,  drilling  (2R),  E.  S.  Dana,  Tsch.  Min.  Mitth.,  1874,  180. 

Brewster,  N.  Y.,  altered  to  serpentine,  J.  I).  Dana,  Am.  J.  Sci.,  IIL,  viii..  375,  1874. 

From  the  melaphyr  at  Canisdorf,  cryst.,  new  forms.  Schnorr,  Jahrb.  Min.,  1874,  636. 

Catalogue  of  planes  given  by  Des  Cloizeaux,  translated  into  Naumann's  Symbols,  Hessen- 
herq,  Jahrb.  Min.,  1874,  849. 

Schneeberg,  remarkable  association  with  quartz,  v.  Rath  and  Frenzel,  Ber.  Ak.  Berlin, 
1874,  683. 

Caledonite,  Min.  p.  625.— Red  Gill,  Cumberland,  cryst.,  Hessenhcrg,  Min.  Not.,  ix., 
48,  1870. 

Leadhills,  anal.  \ij  Maskelyiie  and  Flight;  they  conclude  that  the  mineral  is  really  free 
from  carbonic  acid,  and  corresponds  in  composition  to  the  formula  5l*bS  +  3CuH  +  2l*bl5. 
J.  Ch.  Soc,  IL,  xii.,  101,  1873. 

Rezbana,  cryst.,  Schravf,  Ber.  Ak.  Wien,  Ixiv.,  173  ;  Ixv.,  241.     See  Appendix  I.,  p.  18. 

Campbellite.     See  Chalypite. 

Cancrinite,  Min.  p.  329. — ^Comp.,  Kenngott,  Verh.  Min.  Ges.   St.  Pet.,  II.,  vii. 

Carbon yttrine.  Adam,  Tableau  Min.,  1869,  p.  24.  Synonym  of  tengerite,  Dana  Min., 
1868,  p.  710. 

Carnai.lite,  Min.  p.  118. — Wester egeln,  anal.,  Rcinwarth,  Jahrb.  Min.,  1874,  618. 
Stassfurt,  containing  thallium,  Hammerbacher,  Ann.  Ch.  Pharm.,  clvxxii. ,  82,  1875. 

Carpholite,  Min.  p.  419. — Found  at  W^ppra  in  the  Harz,  anal.,  Lossen,  ZS.  G.  Ges., 
xxii.,  455,  1870. 

Cassiterite,  Min.  p.  157. — Found  at  Winslow,  Me.,  Jackson,  Proc.  N.  Hist.  Bost.,  xii., 
267,  1869. 

New  South  Wales,  occurrence  described,  Ulrich,  Q.  J.  G.  Soc,  xxix. ,  5,  1873. 
Found  in  large  quantities  in  Queensland,  Am.  J.  Sci.,  IIL,  v.,  137,  1873. 

Celestite,  Min.  p.  619. — Anal.,  and  discussion  of  products  of  decomposition,  Ullik,  Ber. 
Ak.  Wien,  Ivii.,  929,  1808. 

Found  in  tertiary  rocks  of  Egypt,  Phil.  Mag.,  IV.,  xxxviii.,  162,  1869. 

Pseudomorphs,  Scacchi,  Atti  Acad.  Sci.,  Napoli,  March,  1870. 

Cryst.  memoir  (many  figures),  Auerbach,  Ber.  Ak.  Wien,  lix.,  549,  1869. 

Monte  di  Zoccolino,  Italy,  anal.,  Achiardi,  Boll.  Com.  Geol.  Ital.,  1871,  135. 

Found  near  Hannover  Lindener  Berg,  Outhe,  Jahrb  Min.,  1870,  480. 

Riidersdorf,  etc,  cryst.  and  analyses,  with  a  discussion  of  the  influence  of  isowiorphoua 
admixtures  on  the  crystalline  form,  Arzruni,  ZS,  G.  Ges.,  xxiv.,  477,  1872. 

Cerargyrite,  Min.  p.  114. — Andreasberg,  in  crystals,  v.  Oroddeck,  Jahrb.  Min.,  1869,  445. 

Domeyko  has  described  a  related  mineral  from  the  Cordillera  of  Dehesa.  It  contains 
beside  AgCl  al.so  Ag.,Cl  and  CuoCl,  though  in  varying  proportions,  as  shown  by  the  analyses. 
Its  color  is  ash-gray,  and  it  does  not  alter  at  all  on  exposure  to  the  light.  Sectile  like  horn- 
silver.     3d  Append.  Min.  Chili,  1871. 

CerboUte.     See  Bousstngaultite. 

Cerite,  Min.  p.  413.— Bastnas,  cryst.,  shown  to  be  orthorhombic,  /a  I=  90°  4',  i-%/\  \Ji 
=  \%r  8',  anal.,  Nordenskldld,  GEfv.  Ak.  Stockholm,  xxvii.,  551,  1870,  xxx.,  13,  1873. 
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Ceroltte,  Min.  p.  470, — Saxony,  anal.,  Freiizel,  Jalirb.  Min.,  1873,  780. 

Cerussite,  Min-  p.  700. — Kurlibaba    (Bukowina),  cryst.,   Zqiharovich,    Ber.  Ak.  Wien 
txii.,  439,  1870. 
Cryst.  memoir,  Kokscharow^  Min.  Russl.,  vi.,  100. 
Cry  St.,  new  forms,  and  discussion  of  twins,  JSchnn/f^  Tsch.  Min.  Mitth.,  1873,  p.  203. 

CiiABAZiTE,  Min.  p,  434. — Discussion  of  composition,  with  analyses,  Kenngott,  J.  pr.  Ch., 
II.,  i.,  123;  Rammelsberg,  Pogg-. ,  cxlii.,  470  ;  anal.,  ZS.  G.  Ges.,  xxi.,  84. 

CuALCOLiTE,  Min.  p.  585.— See  Torbernite. 

CiiALCOMiCLiTE.  A  namc  used  by  Blomstrand  for  a  mineral  having  the  composition  3CuS, 
FeS  ',  and  hence  synonymous  with  bornite  (see  Rammelsberg  Min.  Chem.,  p.  115).  CEfv. 
Ak.  Stockholm,  xxvii.,  p.  24,  1870. 

370  A.  Chalcomorphite,  v.  Rath,  Pogg.  Ann.,  Erg.  Bd.  vi.,  p.  376,  1873. 

Hexagonal,  a  (^vert.)  =  1-8993.  Occurring  planes  0,  i,  1.  0:1  =  114'  24'.  Cleavage,  0 
distinct.  H.  =5.  G.  =2  54.  Lustre  vitreous.  Pyr. ,  gives  water  m  a  matrass,  becoming 
white  and  lustreless.  B.B. ,  fuses  with  difficulty  on  the  edges,  curling  up  like  skolecite. 
Soluble  in  HCl  with  the  separation  of  gelatinous  silica. 

Analysis  (1.  c.)  on  0-20  gr.         Si  3*rl  Ca  ^  (and  some  C) 

25-4  4-0  44-7  10*4 

loss,  in  part  Xa,  9-5  =  lOO'OO. 

From  the  Laacher  See,  also  from  Niedermendig  in  the  Eifel.  Occurring  in  cavities  iu 
liuiestone-inclosures  in  the  lava. 

CnALCOPnYLLiTE,  Min.  p.  571.— Cornwall,  analyses,  ChurcJi^  J.  Ch.  Soc,  II.,  viii., 
108,  1870. 

Chalcofyrite,  Min.  p.   65.— Cryst.  memoir,  A.  Sadebeck,  ZS.  G.   Ges.,  xx.,  595,  1868; 
5ven  apparently  holohedral  forms  are  really  hemihedral,  same,  ib.,  xxiv.,  181,  1872. 
Tuscany,  analyses,  Boll.  Com.  Geol.  Ital.,  1873,  239. 

68  A.  Chalcopyrrhotite,  Blomstrand,  (Efv.  Akad.  Stockholm,  xxvii.,  p.  23,  1870. 
Massive.     Color  like  that  of  pyrite  with  a  tinge  of  brown.     Hardness  nearest  that  of  chal* 
copy  rite.     G.  .-=4-28. 
Analysis  (1.  c.) 

Fe  Cu  S  residue 

f         48-22  12-98  3810  0-74  =  100-09 


which  gives  the  formula  Fe^CuS^  or  ^^^^g  I  Fe  S^ 


Occurs  at  Xya  Kopparberg,  Sweden,  in  small  imbedded  portions  with  magnetite,  spalerite. 
calcite,  as  well  as  chondrodite,  the  mineral  most  characteristic  of  the  locality. 

Chalypite.  A  name  given  by  Shepard  to  a  compound  of  iron  and  carbon  found  by 
Forchhammer  as  a  leading  constituent  of  the  Makornak  iron.  The  carbon  varied  from 
7-23  —  11.06  p.  c,  corresponding  to  the  formula  CFe-  (Am.  J.  Sci.,  II.,  xlviii.,  28,  1867). 
Meunier  uses  the  name  (Ann.  Ch.  Phys.,  IV.,  xvii. ,  36,  1869),  and  introduces  another.  Camp* 
bellite,  for  a  similar  compound,  C.  =1-50  p.  c,  seemingly  contained  in  the  Cami)bell  Co., 
lenn.,  meteoric  iron,  which  was  analyzed  by  J.  L.  Smith  (Am.  J.  Sci.,  II.,  xix. ,  159,  1855). 

Chamasite,  Min.  10. — In  meteoric  iron,  Meunier,  Ann.  Ch.  Phys.,  IV.,  xvii.,  32. 

CuiLDRENiTE,  Min.  p.  579.— Tavistock,  anal.,  Chard ,  J.  Ch.  Soc,  II.,  xi.,  p.  103,  1873. 

Chlorite.     See  Ripidolite,  PROCiiORiTE. 

Chloritoid,  Min.  p.  504.— Chatham  Co.,  No.  Carolina,  anal.,  Genth,  Am.  Phil.  Soc, 
Philad.,  xiii.,  399,  1873. 

138  A.  Chlorocalcite.  Scacchi,  Rend.  R.  Accad.  Sc.  Napoli,  Oct.,  1872  (ZS.  G.  Gea., 
srxiv.,  505). 
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Isometric.  In  small  crystals  with  cubic,  octahedral  and  dodecahedral  planes.  Trans- 
parent, sometimes  stained  a  light  violet.  Very  soluble,  deliquescing  readily,.  Analysis  gav< 
58  76  p.  c.  CaCl^,  the  residue  consisting  of  the  chlorides  of  potash,  soda  and  manganese. 

Isomorphous  with  the  chlorides  of  potash  and  soda. 

Found  at  Vesuvius  in  the  bombs  thrown  out  during  the  eruption  in  April,  1872. 

CnoNDRODiTE,  Min.  p.  363. — Composition  discussed,  Kenngott,  Nat.  Ges.  Zurich,  xiv., 
162,  1869. 

Pargas,  crystals  identical  with  humite,  type  II,,  Kokscharoio^  Min.  Russl. ,  VI.,  73  et.  seq 
Nya-Kopparberg,  crystals  belonging  to  humite,  type  II.,  d.  liath^  I*08"g">  cxliv. ,  563,  1871 
Found  in  the  Bohmerwald,  near  Husine,  Krejci,  Ber.  Bohm.  Ges.  Prag,  1873,  360. 
Brewster,  N.  Y.,  anal.,  Breidcnhaugh,  Am.  J.   Sci.,  III.,  vi. ,  212;  altered  to  serpentine, 
J.  I),  Dana,  ibid.,  viii. ,  375,  1874;   preliminary  notice  of  crystals,  in  which  it  is  shown  tha 
while  the  majority  belong  to  the  second  type  (humite),  there  are  also  some  which  are  o; 
typfi  III.     The  same  planes  occur,  as  on  humite,  with  a  large  number  of  other  new  formg 
the  kind  of  hemihedrism  is  the  same,  and  the  angles  are  nearly  identical.     E.  8.  Dana,  ibid.! 
ix.,  63,  1875. 

See  also  Humite. 

Chromite,  Min.  p.  153.— Analyses,  Koksch.,  Min.  Russl.,  V.,  161,  1867. 

Analyses,  Clouet,  Ann.  Ch.  Phys,,  IV.,  xvi. ,  90. 

Monterey  Co.,  Cal. ,  anal.,  E.  Goldsmith,  Proc.  Ac.  Philad.,  1873,  365. 

Hungary,  analyses,  Iloffinann,  Jahrb.  Min.,  1873,  873. 

See  Magnochromite. 

Chrompicotite,  J.  Petersen,   J,  pr.  Ch.,  cvi.,  137.     Appendix  I.,  p.  3. 

CliRYSOBEKYL,  Min.  p.  155.— Helsingfors,  anal,  F.  J.  Wiik,  Jahrb.  Min.,  1868,  184. 
Cryst.,  ibid.,  1869,  356. 

Russia,  cryst,  new  forms,  Klein,  Jahrb.  Min.,  1869,  548  ;  1871,  479. 

Isomorphous  with  chrysolite,  8adebeck,  Ber.  Ges.  Berlin,  May  17,  1870;  Jahrb.  Min., 
1870,  628. 

Chrysolite,  Min.  p.  256. — Laacher  See,  cryst.,  v.  Rath,  Pogg. ,  cxxxv.,  579;  Vesuviu 
twin,  ibid.,  p.  581. 

Bourbon  Isles,  red  variety  in  lava,  FucJis,  Jahrb.  Min.,  1869,  577. 

As  constituent  of  rocks.  Bone.  Ber.  Ak.  Wien,  Ivi. ,  254  ;  same,  with  analyses,  Tscherma, 
ibid.,  p.  261 ;  from  meteorite  of  Lodran,  anal,  Tschermak,  ib.,  Ixl,  467,  1870. 

Cryst.  memoir,  Kokscharow,  Min.  Russl,  VI.,  1,  1870. 

From  the  Pallas  iron,  anal,  i).  Baumhauer,  Versl  Med.  Ak.  Amsterdam,  v.,  362,  1871  ; 

from  Tjobe  (India),  meteorite,  anal,  same,  ib.,  vi.,  54,  1872. 

From  some  basalts  of  Bohemia,  anal,  Farsky,  Ber.  Chem.  Ges.  Bohm.  (Zpravy,  etc.), 
1872,  22.  .  ,  ^'  .   1       J',         ;, 

In  labradorite  rocks  of  N.  Hampshire,  anal,  E.  S.  Dana,  Am.  J.  Sci.,  III.,  iii.,  49,  1872 
Snarum,  anal,  Pogg.,  cxlviii.,  329,  1873. 

CiiRYSOTiLE,  Min.  p.  465.— See  Serpentine. 

CnusiTE,  Min.  p.  258.— Character  doubtful,  liosenbusch,  Jahrb.  Min.,  1872,  169. 

Cinnabar,  Min.  p.  55. — Province  of  Lucca,  cryst.,  showing  that  it  is  tetartohedral  like- J 
quartz,  Achiardi,  Boll  Com.  Geol  Ital,  1871,  163.     Min.  Tosc,  II.,  p.  282. 
Pseudomorph  after  barite,  Durand,  Cal.  Acad.  Sci,  iv.,  211,  1872. 

Clarite.  Sandberger  has  given  this  name  to  a  supposed  new  mineral  occurring  at  the 
Clara  mine,  near  Schapbach,  Kinzigthal  The  chief  constituents  were  found  to  be  sulphur, 
antimony,  arsenic  and  copper.  Color  dark  steel-gray.  Apparently  orthorhombic,  with 
cleavage  perfect  in  one  (macrodiagonal)  direction.  Occurs  altered  to  chalcopyrite ;  also  r 
affords  covellite  as  a  result  of  decomposition.  In  addition  to  these  minerals,  tetrahedrite  • 
has  been  found  at  the  same  mine,  and  in  larger  quantities  barite,  fluorite,  psilomelane  and 
limonite.     Jahrb.  Min.,  1874,  960. 

Clatjstiialite,  Min.  43,  798.— Mendoza,  Domeyho,  2d  App.  Min.  Chili,  p.  30,  1867;  4tb  i 
App.,  p.  21,  1874.     .StdZg/iCT-,  Tsch.  Min.  Mitth. ,  1873,  254.  | 

Clixociilore,  Min.  p.  497. — Belonging  to  a  "  clino-hexagonal "  system,  Schrauf,  Tsch 
Min.  MiLth.,  1874,  161. 
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Chester  Co.    Penn.,  anal.,  Neminarz,  Tsch.  Miu.  Mitth.,  1874,  176. 

Coal,  analyses,  showing  the  presence  of  sulphur  in  addition  to  that  combined  with  the 
jon  (as  FeSs),   Wormlei/,  Ohio  Geol.  Report,  1870,  p.  412. 

CoiiAi>TiTF„  Min.  p.  17. — Thermo-electrical  character,  Rose,  Pogg".,  cxlii.,  1,  1871 ;  Schrauf 
and  UiDia,  Ber.  Ak.  Wien,  Ixix.,  156,  1874. 

CoERULEOLACTiTE,  Petersen,  Jahrb.  Min.,  1871,  358 — Appendix  I.,  p.  3. 

Dr.  Genth  has  observed  a  similar  mineral  with  wavellite  at  General  Trimble's  iron  mine, 
near  White  Horse  Station,  Chester  Valley  R.  R.,  Chester  Co..  Penn  (the  locality  erroneously 
called  "  Steamboat").  It  is  in  ciyptocrystalline,  botryoidal,  incrustations  of  a  pale  greenish 
blue  or  sky-blue  color.  An  analysis  of  nearly  pure  material  gave  him  :  1!^  36  31,  Al  38*27, 
yu  4-25,  ti  =  21-70,  quartz  054  =  101-07.  G.  =2  006.  Neither  the  wavellite  nor  any 
other  associated  mineral  contains  copper,  so  that  Dr.  Genth  regards  it  as  probably  belonging 
to  the  constitution  of  the  mineral  (priv.  contrib.). 

CoLUMBiTE,  Min.  p.  515. — Bodenmais,  composition,  Hermann,  J.  pr.  Ch.,  ciii.,  127,  1868; 
n.,  ii.,  2,  113. 

Composition,  Rnmmelsherg,  ZS.  G.  Ges.,  xxi,,  555,  1869. 

From  New  England,  Shepard,  Am.  J.  Sci.,  II.,  1.,  90,  1870. 

Relation  to  wolframite,  Jeremcjeio,  Jahrb.  Min.,  1873,  421 ;  also  GrotJi  and  Arzmmi,  Pogg. , 
cxlix.,  235,  1873. 

San  Roque,  Argentine  Republic,  anal.,  Siewert,  Tsch.  Min.  Mitth.,  1873,  224. 

CoPiAPiTE,  Min.  p.  655.— Anal.,  Domeyko,  4th  Append.  Min.  Chili,  p.  7,  1874. 

Copper,  Min.  p.  14. — Wallaroo,  Schrauf,  Tsch.  Min.  Mitth.,  1872,  55;  artificial  crystals, 
ibid.,  1873,  290. 
Cryst.  note,  Zerrenner,  Tsch.  Min.  Mitth.,  1874,  94. 
Remarkable  crystal,  Kokscharow,  Verb.  Min.  Ges.  St.  Pet.,  II.,  vii.  (Jahrb.  Min.,  1873,  421). 

CoQUiMBiTE,  Min.  p.  650. — Atacama,  anal.,  Domfeyko,  4th  Append.  Min.  Chili,  p.  6,  1874. 

Corkite.  Adam,  Tableau  Min.,  ^869,  p.  49.  A  synonym  of  beudantite,  Levy  (Dana 
Min.,  p.  589). 

CoRNWALLiTE,  Min.  p.  569. — Analyses  by  Church,  confirming  it  as  a  good  species,  but 
giving  a  smaller  amount  of  H  (about  8  p.  c.)  than  in  the  analysis  by  Lerch  (1.  c. ),  J.  Ch.  Soc, 
II.,  vi.,  276,  1868. 

CoRUNDOPiiiLiTE,  Min.  p.  504. — Chester,  Mass.,  anal.,  Eaton,  Am.  J,  Sci.,  II.,  xlvi, 
256,  1868. 

CoRUNDU.M,  Min.  p.  137. — Pelham,  Mass.,  Adams,  Am.  J.  Sci.,  II.,  xlix.,  271. 

No.  Carolina,  Am.  J.  Sci.,  III.,  iii.,  301  ;  same,  Shepard,  ibid.,  iv.,  109,  172,  1872  ;  same 
(also  Montana),  occurrence  described,  J.  L.  Smith,  ib.,  vi.,  180. 

Chester  Co.,  Penn.,  Proc.  Acad.  Philad.,  1872,  238,  266. 

Ceylon  (sapphire),  cryst.,  Klein,  Jahrb.  Min.,  1871,  486. 

No.  Carolina,  complete  descri[)tion  of  occurrence,  analyses,  and  enumerarion  of  various 
minerals  as  alteration  products,  Genth,  Am.  Phil.  Soc.  Philad.,  xiii. ,  361,  1873. 

CosALiTE,  Min.  p.  797. — Found  at  Rezbanya,  Fremel,  Jahrb.  Min.,  1874,  681. 

CoTUNNlTE,  Min.  p.  117. — Vesuvius,  Scacchi,  Atti  Accad.  Sci.  Napoli,  (read)  March,  1870. 

Crocidolite,  Min.  p.  243. — Altered  to  Faserquarz,  Wibel,  Jahrb.  Min.,  1873,  367. 

Cronstedtite,  IVIin.  p.  503. —Cornwall,  analyses,  and  cryst.  description  (an  illustration 
of  hemimorphism  of  a  very  interesting  kind),  Mmtkelyne  and  Flight,  J.  Ch.  Soc,  II.,  ix., 
9,  1871. 

Crycconite.  Kryokonit,  Nordenskibld,  CEfv.  Ak.  Stockholm,  1871,  293;  1874,  3.  (Pogg., 
Ann.,  cli.,  161,  1874;  Geol.  Mag.,  ix.,  355,  1872.) 

Nordenskiold  has  given  the  name  cryoconite  to  the  powder  found  by  him  in  Greenland 
covering  the  surface  of  land  ice,  as  also  at  a  distance  of  30  miles  from  the  coast.  It  formed 
a  layer  of  gray  powder,  sometimes  several  millimetres  in  thickness,  and  often  agglomerated 
into  small  round  balls  of  loose  consistency.     Under  the  microscope  it  was  seen  to  cousist  fo' 
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tbp  most  part  of  colorless,  crystalline,  angular  grains  ;  there  were  also  some  organic  particleM 
some  transparent  fragments  showing  cleavage  surfaces  (feldspar  ?),  green  crystalline  frag- 
ments (augite  ?j,  and  black,  opaque  magnetic  particles.    An  analysis  gave  G.  Lindstwm  (I.e.) 


Si 

^1 

3Pe 

Fe 

Mn 

Oa 

]VIg 

K 

Na 

5:> 

CI 

62-25 

14-93 

0-74 

4-64 

0-07 

5  09 

300 

2-02 

401 

Oil 

006 

water,  organic  matter  (ignited  at  100°)  =  2-86,  hygroscopic  water  0*34  =  100-12. 

Nordenskiold  states  that  the  amount  of  foreign  constituents  (named  above)  is  very  small, 
so  that  if  the  transparent  grains  all  belong  to  the  same  mineral,  its  composition  can  be  de- 
duced from  the  ana;lysis.  the  oxygen  ratio  for  K,  :  K  :  Si  =  2  :  3  :  14,  and  the  formula  as 
given  by  him  is  2R  Si-  +  AlSi'^+  H.  Its  specific  gravity  was  2 '03  (21°  C),  hardness  inconsid- 
erable, and  crystalline  form  monoclinic.  The  magnetic  particles  contain  metallic  iron,  with 
cobalt  and  'probably  nickel.  In  regard  to  the  source  of  the  powder,  the  conclusion  arrived 
at  is  that  it  must  either  have  come  from  Jan  Mayen,  or  from  some  unknown  volcanic  region 
in  the  interior  of  Greenland,  or  else  it  must  be  of  cosmical  origin. 

The  oxygen  ratio  given  is  a  very  unlikely  one,  and  there  seems  to  be  no  sufficient  ground 
for  considering  the  material  essentially  homogeneous,  as  claimed  by  Nordenskiold.  The 
composition  is  very  closely  that  of  an  oligoclase-trachyte,  so  that  the  cryoconite  may  be 
properly,  as  he  calls  it,  a  "  trachytic  dust." 

Cryolite,  Min.  p.  126. — Manufacture  of  soda  from,  J.  L.  Smithy  Chem.  News,  xxiii.,  270, 
1871. 

Cryptomotiphite,  Min.  p.  599. — Extensive  deposits  in  Nevada,  Am.  J.  Sci.,  III.,  iv.,  146. 
— See  Priceite. 

Crystallites.  A  name  given  by  Vogelsang  to  the  forms,  often  observed  especially  ii 
igneous  rocks,  which  show  a  regular  arrangement  or  grouping,  but  have  not  the  properties  oi 
crystals,  particularly  not  their  regular  exterior  form.  They  seem  to  form  an  intermediati 
step  between  amorphous  matter  and  true  crystals.  See  Vogelsang, — Die  Krystai.litenJ 
Bonn,  1875,  this  App.  p.  vi.  To  the  crystallites,  Vogelsang  has  given  a  variety  of  name| 
according  to  their  form  or  appearance  :  Globulites  (Vogelsang,  p.  13),  margarites  (p.  19) 
longuUtis  (p.  21,  1\2 ),  spharoUtes  (p.  131),  cumulites  (p.  134),  glohosphdrites  (p.  134),  helonos 
fhiirite.s  (p.  135),  felsospluxrites  (p.  Ido ),granosp7idrites  (p.  135).  See  also  Fenite.,  Opacite 
Viridite. 

CuBANiTE,  Min.  p.  65. — Found  at  Tunaberg,  Kafveltorp,  Sweden,  analyses,  Cleve^  Geol. 
For.  Forh.  Stockholm,  I.,  105,  1873.  | 

Culsageeite.     See  Jefferisite. 

Cuprite,  Min.  p.  133.— Liskeard,  Cornwall,  cryst.  (|-|  new),  Schr av f' T&ch.  Min.  Mitth.,  , 
1871,  106. 

CUPROAPATITE.     Adam,  Tableau,  Min.,  1869,   p.  45.     An  apatite  from  Chili,  containing  ; 
20-93  p.  c.  Cu  ;  analyzed  by  Field  (Dana  Min.,  p.  532.) 

669  A.  Cupromagnesite.     ScaccM,  Rend.  R.  Accad.  Sc.  Napoli,  Oct.,  1872  (ZS.  G.  Ges.,  , 
xxiv. ,  506).     Found  at  Vesuvius  as  a  product  of  the  eruption  of  April,  1872,  in  bluish-green  i 
crusts,  consisting  of  copper  vitriol  and  sul]i_hate  of  magnesia.     From  the  solution  crystalware 
obtained  having  the  composition  (Cu  Mg)  S  -f  7  H,  and  isomorphous  with  iron  vitriol. 

Cyanite,  Min.  p.  375. — No.  Carolina,  with  corundum,  Genth.  Proc.  Am.  Phil.  Soc.  Philad., 
xiii.,  381,  1873. 

Cyanochalcite,  Hermann,  J.  pr.  Ch.,  cvi.,  05.— Appendix  I.,  p.  4. 

Cyanotrichite,  Min.  p.  666.— Cap  Garonne,  note  by  Pisani,  C.  R.,  Ixx.,  1004,  1870. 

Cymatolite,  Min.  p.  455.— Optical  characters,  Baver,  ZS.  G.  Ges.,  xxvi.,  186,  1874. 

CuPROSCnEELiTE,  Min.  p.  606.— Chili,   analyses,  Domevko,  2d  Append.  Min.  Chili,  p.  3 
1867.  J  J'      J  .      ,  ^f 

615  A.  Cuprotungstite.     Tungstate  de  cuivre,  Domeyko,  Ann.  des  Mines,  VI.,  xvi.,  p 
"537,  1869.     Cuprotungstite,  Adam,  Tableau  Min.,  1869,  p.  32. 
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Amorphous,  forming  crusts  of  one  or  two  mm.  thickness,  enveloping  small,  hard,  glittering 
kernels  of  cupreous  scheelite  (the  latter  green  in  color). 

Color  yellowish-green.  Streak  bright  greenish-yellow.  Analyses  of  fragments  taken  with 
a  knife  from  different  crusts. 

W  Cu  Pe  Ca  residue  (Si)  fl 

1.  55-7  4-2  2-1  2-4  4o 

2.  50-48  30-G3  2-5;}  200  8-87  4()2=100-13 

3.  5o-j4  28  15  3-62  100  6  00  4-62=  9903 

Analysis  (2)  was  made  on  what  was  regarded  as  the  purest  material.  Part  of  the  iron 
probably  belongs  with  the  residue  (Si).  The  composition  is  expressed  by  the  fonpula  W''Cu, 
there  being  also  some  W'Ca  present. 

On  charcoal  blackens,  and  fuses  easily  to  a  black  globule,  slightly  porous,  and  with  an 
uneven  surface.  In  the  closed  tube  gives  water,  at  a  red  heat  loses  4.V  p.  c.  Easily  decomposed 
by  nitric  acid,  even  in  the  cold,  giving  a  yellow  residue  soluble  in  ammonia,  and  a  solu- 
tion strongly  colored  by  copper. 

Found  near  the  copper  mines  of  Llannico  in  the  environs  of  Santiago,  Chili.  The  cupro- 
scheelite  (Dana  Min.  p.  GOG)  associated  with  the  cuprotungstite  had  sometimes  a  rich  dark 
green  color,  also  a  clear  green  color  with  a  tint  of  yellow  ;  lustre  vitreous  or  resinous,  with 
an  imperfect  lamellar  structure.     H.  =4.     An  analysis  gave  : 


w 

Pe 

Cu 

Ca 

ign 

insol. 

(7G00) 

1-55 

5-10 

15-25 

1-70 

040=100 

The  ordinary  scheelite  also  occurs  at  the  same  locality,  but  is  easily  distinguished  by  ita 
superior  hardness. 

CUPROVANADTTE.  Adam,  Tableau  Min.,  1869,  p.  33,  Syn.  of  chileite,  1853,  Dana  Min., 
p.  G12. 

Damourite,  Min.  p.  487. — Horrsjoberget,  anal.,  Igelstrom^  OEfv.  Ak.  Stockh.,  xxv.,  37, 
1868. 

As  a  result  of  decomposition,  anal.,  TscJiermak,  Ber.  Ak.  Wien,  Iviii.,  16,  1868. 

Salm  Chateau,  anal.,  Koninck  and  Davrmix^  Bull.  Acad.  Roy.  Belg. ,  II.,  xxxiii.,  324,  1872. 

Optical  character,  Bavcr,  ZS.  G.  Ges. ,  xxvi.,  183. 

No.  Carolina,  associated  with  corundum,  analyses,  Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  384, 
1873. 

A  variety  of  damourite  has  been  called  Sterlingite  by  J.  P.  Cooke  (Mem.  Am,  Ac.  Bos- 
son,  1874,  p.  39). 

It  agrees  with  damourite  in  physical  properties,  but  differs  in  the  value  of  the  optic-axial 
ingle.  Biaxial  divergence  about  70°  (dainourite  10°-12°),  plane  of  axes  parallel  to  the  shortei 
iiagonal.     Dispersion  small.     Analysis  by  C-  E.  Munroe.  (1.  c.) 

Si  Al  ¥e  1ft:  fi 

43-87  36-45  3*36  1086  5-19 

Regarding  the  water  as  basic  with  the  protoxides,  the  atomic  ratio  becomes  Si :  fi:  ft  = 
1:3:1  (as  in  damourite). 

Found  at  Sterling,  Mass.,  associated  with  spodumene  in  the  vein  of  a  large  bowlder  rock. 
This  same  name  was  given  by  Alger  to  the  zincite  of  New  Jersey. ) 

Danaite  (arsenopyrite),  Min.  p.  78. — Relation  to  glaucodot,  Tschermak^  Ber.  Ak.  Wien, 
v.,  447,  1867. 
San  Jose,  anal.,  Domeyko  2d  App.  Min.  Chili,  p.  13,  1867. 

Shown  to  possess  positive  and  negative    ther mo- electrical  varieties,  Schrmif  and  Dana. 
ex.  Ak.  Wieu,  Ixix,  152,  1874. 


B 


Datomtf:,  Min.  p.  380. — Isomorphous  with  euclase  and  gadolinite,  Rammelsherg^  ZS.  G. 
Res.,  xxi.,  807.     See  Eucla.se. 

Andreasberg,  anal.,  Liinherg,  ZS.  G.  Ges.,  xxiv.,  p.  250,  1872. 

Bergen  Hill,  ci-j'st.  monograph,  new  form.s,  E.  S.  Dnnn,  Am.  J.  Sci.,  IIL,  iv.,  16,  1872. 

Arendal,  Toggiana,  etc.,  cryst..  enumeration  of  all  known  planes,  with  the  addition  of  some 
lew  ones,  A\  6',  Uand,  Tsch.  Min.  Mitth.,  1874,  1. 
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Santa  Clara,  Cal.,  associated  with  garnet  and  idocrase,  J.  L.  Smithy  Am.  J.  Sci.,  TIL,  viii.,J 
434,  1874. 

Dauberite,  Adam,  Tableau  Min.,  1869,  p.  64.  Synonym  of  zippeite,  Haidinger,  Handb., 
1845.     Dana  Min.,  p.  667. 

Dawsonite,  B.  J.  Harrington,  Can.  Nat.,  vol.  vii.,  p.  305,  1874. 

Monoclinic  with  C  :^105°  ?  In  thin  bladed  crystals,  sometimes  somewhat  fibrous.  Double- 
refracting.  H.  =  3.  G.  =  2"40.  Lustre  vitreous.  Color  white.  Trant^parent  to  trans 
lucent. 

Analysis  (1.  c.)  Harrington. 

M  Mg  Ca  Na  K  fi  0  Si 

L     32-84  tr  5-95  2020      0-38  11-91  2988        040  =  101-56 


I 


2.     32-68  (Fetr)   0-45  5 -65  20-17  [10-32]  30-72  =100-00 

The  two  analyses,  made  at  different  times,  show  considerable  constancy  of  composition, 
and  seem  to  point  to  "  a  hydrous  carbonate  of  alumina,  lime  and  soda,  or  perhaps  a  com- 
pouDd  consisting  of  a  hydrate  of  alumina  combined  with  carbonates  of  lime  and  soda. " 

There  is  approximately  the  quantity  of  water  required  to  form  a  di-hydrate  of  alumina, 
and  nearly  enough  carbonic  acid  to  form  a  neutral  carbonate  of  lime  and  bicarbonate  of  soda. 
If  it  be  a  carbonate  of  alumina,  it  gives  the  mineral  peculiar  interest  as  being  a  compound| 
not  surely  identified  hitherto  either  in  nature  (see  hovite,  Dana  Min.,  p.  709),  nor  in  the  la- 
boratory. 

Dechenite,  Min.  p.  609.— Cryst.,  ScJirauf^  Ber.  Ak.  Wien,  Ixiii.,  167,  1871. 

178  A.  Delafossite,  C.  Friedel,  C.  R.,  Ixxvii.,  p.  211,  1873. 

In  small  crystalline  plates,    cleavable  into  thin   opaque  lamellae.       H.  =  2-5,  G.  =  5-07. 
Color  dark  gray  like  graphite,  with  a  more  decided  metallic  lustre.      Streak  blackish-gray. 
An  analysis  gave  Friedel  (1.  c. )  . 

^u  Ve  ^1 

47-45  47-99  3  52  =  98.96 

This  corresponds  to  3?e,-^u,  (but  is  it  not  a  mixture  ?) 

B.B.  Fusible  with  difficulty,  coloring  the  flame  green.  Easily  soluble  in  HCl,  even  in  the 
cold. 

Found  on  yellowish-white  lithomarge  from  the  region  of  Katharinenburg,  Siberia,  perhapal- 
also  from  Bohemia.     Named  for  the  mineralogist  Delafosse.  ' 

Delessite,  Min.  p.  497. — Filling  cavities  in  an  amygdaloid,  Nova  Scotia,  anah,  Howl 
Phil.  Mag.,  IV.,  xxxvii.,  269.  I 

Detinbachite.  Adam,  Tableau  Min.,  1869,  p.  49.  A  synonym  of  beudantite,  Levy. 
(Dana  Min.,  p.  589).  '     j 


Descloizite,  Min.  p.  609.— Wheatly  mine,  Penn.,  J.  L.  Smith,  Am.  J.  Sci.,  XL,  xlviii.,  ' 
137,  1869. 

Note  by  Kenngott,  Jahrb.  Nat.  Ges.  Ziirich,  xvi.,  137,  1871.  i 

Cryst.,  Schravf,  Ber.  Ak.  Wien,  Ixiii.,  167,  1871.  I 

Dewalquite.     See  Ardennite.  jf 

Deweylite,  Min.  p.  469.— Probably  derived  from  the  decomposition  of  albite,  anal,    , 
Leeds,  Am.  Chemist,  iv.,  64,  1873.  j 

DiABANTACiiRONNYN,  Liche,  Jahrb.  Min.,  1870,  1.— Appendix  I.,  p.  4.  See  also  iT^r*^- 
qott,  Jahrb.  Min.,  1871,  51. 

Diallage,  Min.  p.  215.— Relation  to  minerals  of  the  pyroxene  group,  Tschermak^  Min. 
Kitth.,  1871,  25;  Streng,  ibid.,  1872,  274. 

Diamond,  Min.  p.  21.— Occurrence  described,  Kokscharoio,  Min.  Russl.,  V.,  373-  VL, 
190  et  seq. 

Found  at  Dlaschkovitz,  Bohemia,  Hchnfarik,  Pogg.,  cxxxix.,  188  1870;  ibid.,  cxl..  330; 
Zepharowich  throws  doubt  upon  the  matter,  ibid.,  cxl,  652. 
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Views  on  the  origin  of,  W.  B    Clarke,  Ch.  News,  xxiv.,  IG,  40,  04,  78. 

Probably  exists  with  the  platinum  of  Oregon,    W(Ehle)\  Am.  J.  Sci.,  II.,  xlviii..,  441. 

Probable  existence  in  the  gold  washings  of  California,  with  zircons  and  topaz,  ^Silliman 
A.m.  J.  Sci.,  III.,  v.,  884  ;  found  at  Cherokee,  Butte  Co.,  Cal.,  same,  ib.,  vi.,  138,  1878. 

Behavior  on  heating.  Rose,  Pogg.,  cxlviii.,  4*J7  ;  v.  Schrotter,  Ber.  Ak.  Wien,  Ixiii.,  462, 
1871  ;   liaumhauer.  Vers.  Need.  Ak.  Amsterdam,  II.,  vii.,  200,  1878. 

A  uniaxial  crystal,  Schrauf,  Tscb.  Min.  Mitth.,  1878.  289. 

Knop  has  shown  that  the  supposed  diamonds  of  Jeremejew  do  not  exist  in  the  xanto- 
phyllite  (Jahrb.  Min.,  1871,  275  ;  Appendix  I.,  p.  It)).  On  the  contrary,  the  appearances  are 
iue,  not  to  inclosed  crj^stals,  but  to  cavities  which,  says  Knop,  owe  their  existence  to  the 
corroding  intiuence  of  acids  either  in  nature  or  in  the  laboratory  (Jahrb.  Min.,  1872,  785). 

DiAPnoRiTE,  ZepharovicJi^   Ber.  Ak.  Wien,  Ixiii.,  180;  Appendix  I.,  p.  4. 

DiASPoRE,  Miji.  p.  168. — Chester  Co.,  Penn. ,  anal.,  S/tai'ples,  Am.  J.  Sci.,  II.,  xlvii. 
1310,  1808. 

Urals,  near  Mramorsk,  anal.,  containing  P-^O^,  Uermann,  J.  pr.  Ch. ,  cvi.,  70,  1809, 
Chester,  Mass.,  containing  phosphoric  acid,  ShejKird,  Am.  J.  Sci.,  II.,  1.,  Oil,  1870. 
Xo.  Carolina,  occurrence  described,  Genth,  Am.  Phil.  Soc.  Philad.,  xiii. ,  872,  1873. 

DiMORPUiTE  (Scacchi),  Min.  p.  28.  —Kenngott  suggests  that  both  types  of  this  species  are 
o  be  referred  to  orpiment  (auripigment),  Jahrb.  Min.,  1870,  587. 

DioPSiDE,  Min.  p.  214. — From  the  chrysolite  bombs  of  the  Eifel,  Bammelsberg,  Pogg., 
;xli.,  510. 
Relation  to  minerals  of  the  pyroxene  group,  Tschermak,  Tsch.  Min.  Mitth.,  1871,  21. 

DioPTASE,  Min.  p.  248. —Composition,  Rammelsberg^  ZS.  G.  Ges.,  xx.,  536,  1868. 

Dolomite,  Min.  p.  681. — Brewster,  N.  Y. ,  altered  to  serpentine;    to  brucite  ;  pseudo- 
iiorph  after  chondrodite,  J.  D.  Dnna^  Am.  J.  Sci.,  III.,  viii.,  375,  1874. 
Pseudomorph  after  garnet,  Laube,  Lotos,  xxii. ,  209,  1872. 
Analyses,  Leniberg^  ZS.  G.  Ges.,  xxiv.,  218  et  seq.,  1872. 

Domeykite,  "Min.  p.  36.— Analyses,  Frenzel,  Jahrb.  Min.,  1873,  26. 
Zwickau,  Weisbach,  Jahrb.  Min.,  184  3,  64. 

634  B.  Dolerophanite,  Scacchi,  Note  Mineralogiche,  p.  22,  Napoli,  1873.  Extract  from 
^tti  Acad.  Sci.  Napoli,  v.  (read  1870). 

Monoclinic.  Observed  planes,  ^-^■,  i-l,  0;  -\-i,  \-i,  \-i,  1-z,  \-i ;  1,  -3;  f-|;  -%-%  -5-7,^-3, 
1-3;  -yi.  C=113°  52'.  a  (vert.)  :  b  :  c=  0-9962:  1  :  0-6753.  i-» a  1  =  70°  3',  i-%f\\  = 
141°  5',  0 ,\\  =  110°  9'.  Crystals  small,  rarely  having  a  diameter  of  more  than  two  mUli- 
netres.     Well  polished.     Opaque.     Color  brown.     Powder  brownish-yellow. 

Composition  CU2S.     Analyses  : 

Ou  S  insoluble         loss 

1.  62-27  36  07  1-22  0-44  =  100. 

2.  65-20  33-49  1-81  =100. 

A  little  CuS  accompanying  the  dolerophanite  is  probably  the  occasion  of  the  excess  of  S. 

Kept  for  some  time  in  water,  the  crystals  dissolve  in  part,  giving  a  blue  solution  ;  they 
jreserve  their  form,  however,  though  the  color  changes  from  brown  to  bluish.  Dissolves 
;asily  in  nitric  acid.  B.B. ,  fuses,  leaving  a  black  scoriaceous  residue.  Unaltered  at  a  tem- 
)erature  of  260°.     With  the  fluxes  gives  reaction  for  copper. 

Found  V)y  Scacchi  at  Vesuvius,  having  been  produced  by  sublimation  during  the  eruption 
)f  October.  1808.     The  name  is  derived  So\ep6s,  fallacfous,  (pdi^u,  to  appear. 

See  also  Hydrocyanite. 

459  A.  Dudleyite,  Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  p.  404, 1873. 
Ha.s  the  form  of   margarite,  from  the  alteration  of  which  it  has  been  made.     Color   scft 
|)ronze,  or  brownish-yellow  ;  lustre,  pearly. 
Analysis  (1.  c.) 

Si  ^1  ^e  Ye  Mg  T.i  Xa  K  ign 

S2-42        28-43        499        1-72        10-87        019        152        056        13-43  =  100-]3 
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Oxygen  ratio  ft  .  K  :  Si :  H=6  :  12  :  14  :  10  nearly,  or  3(3  R,  2§i)  +  4(«,  3gi)  +  10  t^. 

Exfoliates  slightly  on  heating,  and  fuses  with  difficulty  to  a  brownish-yellow  blebbj 
mass.  Easily  decomposed  by  hydrochloric  acid  with  separation  of  silica  in  scales.  Founc 
at  the  Cullakeuee  Mine,  Clay  Co.,  N.  Carolina,  and  in  larger  quantity  with  margarite  at  Dud 
leyville,  Alabama. 

DuFRENiTE,  Min.  p.  583. — St.  Benigna,  Bohemia,  anal.,  Boricky^  Ber.  Ak.  Wien,  Ivi.,  6, 
18G7. 

DUPE,EN0YSITE,  Min.  p.  92. — Switzerland,  anal.,  Cbem.  News,  xxx. ,  103,  1874. 

DuiiANGiTE,  Brush,  Am.  J.  Sci.,  II.,  xlviii.,  179.  Appendix  I.,  p.  4. — Note  on  composition^ 
KenngoiU  Jahrb.  Min.,  1870,  783.    Cryst.  description,  Des  Cloizeaux,  Ann.  Ch.  Phys.,  iv.,  1875 

Dyscrasite,  Min.  p.  35. — Appendix  I.,  p.  5. 

Emboltte,  Min.  p.  117. — Chili,  several  analyses  by  Moesta  (Marburg,  1869)  quoted  by' 
Domeyko,  3d  Append.,  Min.  Chili,  1871. 

El^olite,  Min.  p.  327. — Investigated  microscopically,  Zirkel,  Jahrb.  Min.,  1870,  810. 

Embrithrite,  Min.  99. — See  Boulangerite. 

Emerald,  Min.  245. — See  Beryl. 

Emplectite,  Min,  p.  86. — Christophsan,  near Freudenstadt,  anal.,  Petersen^  Jahrb.  Mia., 

1869,  847. 

Enargite,  Min.  p.  107. — Morning  Star  Mine,  Cal.,  anal.,  Root^  Am.  J.  Sci.,  II.,  xlvi.,201, 
1868. 
Peru,  anal.,   AddardL  Lettera  a  Carlo  Regnoli  sopra  alcuni  Min.  del  Peru,  p.  19,  Pisa, 

1870.  See  also  Domeyko,  2d  App.  Min.  Chili,  p.  20,  1867. 

Occurrence  in  southern  Utah  described,  Silliman,  Am.  J.  Sci.,  III.,  vi. ,  126,  1873.  -  . 

Famatiua  Mts.,  Argentine  Republic,  analyses  and  description  of  occurrence,  Stelzne7\  Tsch.  | 

Min.  Mitth.,  1873,  241,  249  ;  Catamarca,  anal,  Domeyko,  3d  App.,  Min.  Chili.  See  Famatinite^  \ 
Lazomte. 

Enstatite,  Min.  p.  208. — In  meteoric  iron  of  Breitenbach,  cryst.  form  described,  v.  Lang^ 
Ber.  Ak.  Wien,  lix.,  848,  1869  (Pogg.,  cxxxix.,  315, 1870) :  analysis  hj  iMaskelyne^  Proc.  Roy. 
Soc,  xvii.,  370,    1869  (Phil.  Trans.,  clxi. ,  360,  1871). 

In  Shalka  meteorite,  anal,  Maskelyne^  Phil.  Trans,  clxL,  366,  1871  ;  in  Busti  (Inda)  mete- 
orite, same,  Proc.  Roy.  Soc,  xvii.,  151,  1869-70. 

From  some  basalts  of  Bohemia,  anal,  Farsky^  Ber.  Bohm.  Chem.  Ges.,  i.,  27,  1872 
(Zpravy,  etc.). 

In  meteorites,  RammeUherg ,  Pogg.,  cxl, ,  315  ;  J,  L.  Smithy  Am.  J.  Sci.,  III.,  v.,  108,  1873. 

Brewster,  N.  Y. ,  analysis,  Breidenbaugh,  Am.  J.  Sci.,  III.,  vi.,  211,  1873;  altered  to  ser- 
pentine, /.  B.  Dana,  ibid.,  viii.,  375,  1874. 

See  also  Bronzite. 

234  A.  Victorite,  Meunier,  Ber.  Ak.  Wien,  Ixi.,  p.  26,  1870. 

Occurs  in  needle-like  crystals  in  cavities  in  the  meteoric  iron  from  Cordillere,  Deesa,  Chili. 
Crystals  0  3  mm.  in  length  and  0'07  in  width,  appearing  under  the  microscope  as  six-sided 
prisms  with  four-sided  pyramids  ;  they  are  grouped  together  in  a  rosette.  Examined  crystal- 
lographically  by  Des  Cloizeaux,  as  follows  : 

1  A  i-i  ((/  ?w)  =  134°  3'-20';  i-l  A  i-t  ((7A')  =  90°  40';  {g'm)=W;  I/\  i-l  (w27i')=137°  20';  7a  1 
(?nw)  =  93^-93°  40';  1 /\i-i  (7i'w)  =  136^  25-135°  40';  Ihi-i  {g'm)-=lU%  134'^  40';  /a  i  (over 
i-l)  {mm)  =  SS''  40'.  In  polarized  light  shows  bright  colors.  Fracture  conchoidal,  no  cleavage 
observed.  Colorless  (showing  absence  of  iron).  B.B.  infusible,  not  attacked  by  acids.  Meunier 
considers  the  victorite  as  a  variety  of  enstatite  entirely  free  from  iron. 


Eosite,  Schrauf,  Ber.  Ak.  Wien. — Appendix  I.,  p.  5. 
Epiboulangerite,  Websky,  ZS.  G.  Ges.,  1869,  747. — Appendix!.,  p.  5. 


Epidote,  Min.  p.  281. — Cryst.   memoir,   homomorphous  with   azurite,  Sclirauf,  Ber  Ak. 
Wien,  Ixiv.,  159,  1871. 

Striegau,  cryst.  description  (new  forms),  F.  Beckei\  Koskch,  Min.  Russl.,V.,  366. 
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Composition  discussed,  Kenngott,  Jahrb.  Min.,  1871,  449. 

Untersulzbach,  cryst.  description^  Breziiia.  Tsch.  Min.  Mitth.,  1871.  49;  C.  Klein,  Jahrb. 
Min.,  1872,  113,  1-32;  optical  proiierties  determined  with  great  precision,  Klein,  ihid. ,  1874, 
1  ;  analyses,  IhnnmcJ.xherg,  ZS.  G.  Ges.,  xxiv.,  09;  xxiv. ,  049  ;  Ludicu/,  ibid.,  xxiv.,  405  (Tsch. 
Min.  Mitth.,  1872,  187);'  i\  Diuusche,  Jahrb.  Min.,  1872,  120;  v.  Kottal,  Ber.  Ak.  Wien,  Ixvi., 
200,  1872  :  see  also  Jahrb.  Min.,  1873,  422. 

The  analyses  of  Ludvvig  (1.  c  )  show  the  presence  of  about  2  p.  c.  of  water  as  an  essential 
^constituent  of  epidote.  In  this  Ilammelsberg  finally  coincides  (1.  c. ).  According  to  the  fonnei 
the  composition  is  expressed  by  the  formula  Sin  Alo  Cai  H-.  O..o  (earlier  obtained  by  Tschermak, 
and  Kenngott)  ;  this  gives  the  oxgyen  ratio  for  H,  R,  J{,  §i  =  l  :  4  :  9  :  12. 

Epigenite. — Appendix  I.,  p.  5. 

Epiphanite,  Igelstrom,  CElv.  Ak.  Stockh.,  1808,  29.— Appendix  I.,  6. 

Epistilbite,  Min.  p.  443. — Glatz,  Silesia,  cryst.  Bammelsberg,  ZS.  G.  Ges.,  xxi.,  95; 
WebHky,  ibid.,  xxi.,  100,  1809. 

Liinddsdorrsfjall,  Sweden,  anal,  (result  somewhat  doubtful,  possibly  a  new  mineral), 
JyeUtwm^  Jahrb.  Min.,  1871,  301. 

Eksbyite,  Min,  p.  301. — Pargas,  analyses,  v.  7^«^/i  concludes  that  this  mineral  should  be 
placed  in  the  scapolite  group,  Pogg. ,  cxliv.  ,384;  Wiik,  ffifv.  Finsk.  Vet.  Soc,  xiii.,  79, 
1870-71.     See  also  Mlik,  CEfv.  Finsk.  Vet.  Soc,  xiv.,  20,  1871-72. 

Erytuuite,  Min.  p.  558. — Wittichen,  Baden,  anal.,  Petersen,  Pogg.,  cxxxiv. ,  80. 

148  A.  Erythrosiderite,  Scacchi,  Rend.  R.  Ace.  Sci.  Napoli,  Oct.,  1872  (ZS.  G.  Ges., 
xxiv.,  505).  Orthorhombic,  with  two  zones  affording  angles  110°  and  92°.  Color  red. 
Ver}'  soluble.  Composition  expressed  by  the  formula  2KaCl-fFej  CI3  +  2H.  Found  at  Vesu- 
vius imbedded  in  the  lava  of  April,  1872,  and  undoubtedly  formed  by  sublimation  at  that  time. 

Related  to  Kremersite, 

EsMAKKiTE,  Des  Cloizcaux  has  shown  that  there  are  two  minerals,  from  the  same  locality, 
Which  have  borne  this  name.  One  is  a  true  praseolite  (fahlunite,  Dana,  Min.,  p.  485),  the 
other  in  crystalline  form,  and  in  composition,  approaches  very  near  to  anorthite,  Ann.  Ch. 
Phys.,  IV.,  xix.,  170,  1870. 

688  A.  Zttringite^  Lehmann,  Jahrb.  Min.,  1874,  273. 

Hexagonal,  a  (vert.)  =  0-9434.  Occurring  planes  0,  7,  1,  \.  /A  1=137'  27',  1  a  ^=102°  14'. 
In  minute  needle-like  prismatic  crystals,  seldom  more  than  3  mm.  in  length,  thickness  ^  to 
mm.  Cleavage  prismatic  perfect.  H.  =rabout2.  G.=  17504.  In  appearance  very  similar 
to  chalcomorphite. 

Analysis,  Lehmann,  1.  c.  (on  0*3023  gr.). 

'^\  Ca  S  ^  loss  (probably  S) 

7-76  27-27  10-04  45*82  2-51  =         100-00 

Lehmann  gives  the  formula  i^l,  3S  +  G  ((Ja  H)  +  20  aq. 

Occurs  in  cavities  in  the  limestone-inclosures  in  lava  of  the  Bellenberg  at  Ettringen  and 
Mayen,  in  the  district  of  Laach. 

EuCLASE,  Min.  p.  379. — Isomorphous  with  datolite  and  gadolinite,  Rammelsberg,  ZS.  G. 
Ges.,  xxi.,  807,  1809. 

The  isomorphism  of  datolite'  and  euclase  was  proved  by  J.  D.  Dana  in  1854  (Am.  J.  Sci., 
II.,  xvii.,  215)  :  moreover  the  similarity  in  chemical  composition  (exhibited  by  Rammels- 
berg) was  brought  out  in  Dana's  Mineralogy.  1808.  pp.  302,  303  (Am.  J.  Sci.,  II.,  xlix.,  400, 
1870).  The  statement  in  Groth,  Tabellar.  Uebersicht  der  Min.,  1874,  91,  is  consequently  to 
be  corrected. 

EuDiAi-YTE,  Min.  p.  248. — (— eucolite),  cry ^t.  Noi'd€nskwld,(Et\.  Xk.  Stockholm,  1870, 
xxvii. ,  559. 

EULYTITE,  Min.  p.  391. — Description,  with  correction  of  chemical  formula,  v.  Ruth,  Pogg., 
cxxxvi.,  410. 

From  Johanngeorgenstadt  {not  from  Braunsdorf ,  Saxony,  Min.  p.  392),  anal . ,  Fr€m$l 
Jahrb.  Min.,  1873.  791. 


■   S 

Sb 

As 

Cu 

Fe 

Zn 

1. 

f    29-17 

21-23 

4-07 

44-12 

0-82 

0-59 

2. 

i   29 -oa 

20-54 

3 -03 

45-34 

0-51 

0-59 
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EuPHYLLiTE,  Min.   p.   488. — Associated  witli  corundum,  Gent\  Am.  Phil.  Soc.  Philad. 

xiii.,  391,  1873. 

EURALITE,   Wiik,  Jahrb.  Min.,  1869,  357. — Appendix  I.,  p.  6, 

EuxENiTE,  Min.  p.  521. — Ej-dland,  near  Lindernas,  anal.,  Rammelsherg,  ZS.  G.  Ges.,  xxi. 
501  ;  anal.,  same,  Pogg.,  cl.,  207, 1873. 

Hitteroe,  anal.,  Je/ai,  Jahrb.  Min.,  1872,  819;  Pogg.  Ann.,  cxliv.,  595,  1871. 

Faiilerz,  Min.  p.  100. --See  Tetrahedrite.  ' 

Faiii.unite,  Min,  p.  484 — (or  a  related  mineral)  in  the  Eozoon,  and  in  paleozoic  crinoids, , 
Am.  J.  ScL,  III.,  i.,  378,  379,  1871. 

Nova  Scotia,  Uow^  Phil.  Mag.,  IV.,  xxxvii. ,  270. 

132  B.  Famatinite^  Stdzner,  Tsch.  Min.  Mitth.,  1873,  p.  242. 

Massive,  sometimes  reniform.  Fracture  uneven,  somewhat  brittle.  H.  =  3-5.  G.  =:4\57. 
Color  mixture  of  copper-red  and  gray.     Streak  black. 

Comjwsition  4(3Cu..;S,  Sb-.S.^)  +  3(Cu.2S,  AS.JS5),  or  an  antimonial  enargite  (see  luzonite). 
Analyses  1,  2,  Siewert,  1.  c.  ;    1,  from  the  Mejicana  Upulunzos  mine;  2,  from  the  Mejicana  1 
Verdiona  mine. 

Gangue 

=  100-00 

0-03  =  100-87 
I 
Pyr.     In  the  closed  tube  decrepitates,  giving  off  sulphur  readily,  and  on  stronger  heating- 
also  some  sulphid  of  antimony.     On  charcoal  gives  off  -white  fumes  of  antimouy,  leaving  a 
black,   brittle  metallic  globule.      Occurs  with  enargite,    chalccpyrite,   pyrite,   etc.,   in  the 
Famatina  Mts. ,  Argentine  Republic. 

It  has  also  been  found  by  Hubner  at  Cerro  de  Pasca,  Peru  (Frenzel,  Jahrb.  Min.,  1874,  085  ; 
Tsch.  Min.  Mitth.,  1874,  279). 

Fassaite,  Min.  p.  210.— Pseudomorph  after  vesuvianite,  Doll  Tsch.  Min.  Mitth.,  1874,  85, 
Pseudomorph  after  monticellite,  Tyrol,  v.  Rath^  Ber.  Ak.  Berlin,  1874,  747. 

Faujasite,  Min.  p.  433.— Annerod,  pseudomorph  after  palagonite,  Streng,  Jahrb.  Min., 
1874,  570. 

Feldspar  group,  Min.  p.  352.  — In  diory tes  (Schriesheim,  labradorite),  ZS.  G.  Ges.,  xx., 
365. 

Discussion  of  composition,  Tscliermnk,  Ber.  Ak.  Wien  (Ix.,  145,  1S69)-;  Pogg.,  cxxxviii., 
162;  cxli.,  174;  cxlii.,  464;  llammclsberg,  ZS.  G.  Ges.,  xxiv.,  138;  v.  Bath,  Pogg.,  oxliv., 
219,  375  :  cxlyii.,  274;  clii.,  39  ;  Erg.  Bd.  vi.,  378. 

Cryst.  relation  of  the  different  species,  t\  Math.  Pogg.,  cxxxv. ,  454;  compound  crystals'^ 
from  Sangerhausen,  same,  Pogg.,  cxxxviii.,  537,  1869  ;  crystals  from  Elba,  same,  and  analy-i 
Bis,  ZS.  G.  Ges.,  xxii.,  652,  1870.  '  1 

Relations  of  the  species,  cryst.  and  chem,,  Streiig,  Jahrb.  Min.,  1871,  598,  715.  1 

Decomposition  of,  J.  Lanberg,  ZS.  G.  Ges.,  xxii.,  335,  1870.  Analyses,  ibid.,  xxiv.,  188,1 
1872  ;  B(gei\  Arch.  Pharm.,  II.,  cl.,  193. 

From  granites,  Scotland,  analyses,  Hanghton,  Phil.  Mag..  IV..  xl.,  59,  1870. 

India,  from  granite,  Onihsbij,  Journ.  R.  Geol.  Soc.  Ireland,  11.,  iii..  26,  1871. 

Analyses,  Clei:e,  Ak.  H.  Stockholm,  ix..  No.  12,  Nov.,  1870  (Geol.  West  India  Is,  p.  29). 

In  dolcrytes,  anal.,  Sdndberger,  Ber.  Ak.  Munchen,  1873,  143. 

Tuscany,  cryst.  memoir,  Achiardl  Boll.  Com.  Geol.  d'ltaha,  1871,  208,  261. 

Finland,    Wiik,  (Efv.  Finsk.  Vet.  Soc,  xiv.,  20.  1871-72. 


et  seq. 

AVith  corundum,   No.'  Carolina,  GcrdK  Am.' Phil.' Soc.   Philad.,  xiii.,  375;  J.  L.  Smith 
Am.  J.  Sci.,  III.,  vi.,  185. 

Manhattan  Is.,  New  York,  analyses,  Schweitzer,  Amer.  Chem.,  iv.,  443,  1874. 

Analyses,  Fetersen,  Jahrb.  Min.,  1874,  209. 

Fournier  mine,  Canada,  anal.,  ILnriiigton,  Geol.  Surv.,  1874,  198. 

See  also  Albite,  Andesite,  Anorthite,  Oligodase,  Orthodase,  Tschermakiie. 
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Des  Cloizeaux  has  recently  investigated  the  optical  properties  of  the  triclinic  feldspars 
C.  R.,  Ixxx.,  Feb.  8,  187.")).  The  principal  results  obtained  by  him  are  contained  in  the 
following  table,  in  which  Bx  stands  for  biaectrix  : 


A.cute  bisectrix 


A.ngle  made  by  the  +  Bx.  with  a 
normal  to  i-i  {(/) 

Same,  with  a  normal  to  0  (j)) 

Angle  made  by  the  line  in  which 
the  plane  of  the  optic- axes  cuts 
^■-y ,  with  edge  i-i    0{g'  p) 

Same,  with  edge  i-t  l{g' /  iii) 

Ordinary  dispersion 

Dispersion  parallel  or  perpendic- 
ular to  plane  of  polarization 


Apparent  optic-axial  angle  (in  air) 

—  for  red  rays 

—  for  blue  rays 


A  L  BITE. 

Oligoclase. 

Labkadoiiite 

Anortiiitf. 

always  -\- 

generally  — 

always  -f 

always  — 

sometimes  -i- 

Pi).sition  of 
the  Bx. 

15° 

18^  10' 

30^  40' 

has  no 

78    35' 

68° 

56^ 

simple  rela- 

Line  parallel 

tion  to  the 

to  the  edge 

planes  ob- 

20° 

0  i-i. 

27''-28° 

served  on 

90'  28'  (front) 

(I               u 

37°  23'-36°  25' 

the  crystals. 

p<x{  4-  Bx.) 

p<«;(  +  Bx.) 

P>t{  +  Bx.) 

p<v(-Bx.) 

Inclined  ; 

Crossed ;  also 

Crossed;  also 

Indined. 

probably  also 

shght  in- 

slight  in- 

slight  Jiori- 

dined. 

dined. 

zontal. 

W  39' 

89°  35' 

88°  15' 

84°  58' 

8r  59'  ^ 

88°  31' 

87°  48' 

85°  59' 

(Roc  tournc)  • 

(Sunstone. 
Tvedestrand) 

(Labrador) 

(Somma) 

The  axial  divergence  is  quite  constant  for  albite,  labradorite  and  anoi-thite,  but  varies  for 
oligoclase  even  in  different  sections  taken  from  the  same  specimen.  Des  Cloizeaux  concludes 
from  his  observations  that  labradorite  and  oligoclase  have  an  equal  right  with  albite  and 
Qnorthite  to  be  considered  independent  species,  contrary  to  the  views  presented  by  Tscher- 
raak.  Andesite  he  concludes  to  be  altered  oligoclase,  while  tschermakitc  (q.  v.)  is  identical 
with  albite. 

Fekgusonite,  Min.  p.  524. — Composition  discussed,  Hermann^  J.  pr.  Ch. ,  cvii.,  129,  1869. 
Tyrite.,  bragite^  anal.,  Iiam7nelsbe?r/^  Fogg.,  cl.,  203,  1873. 

Fekrite.  a  name  proposed  hy  Vogelsang  (ZS.  G.  Ges. ,  xxiv.,  p.  529,  1872)  for  the  amor- 
plious  oxide  of  iron  (hydrous),  which  in  red  or  yellow  particles  plays  an  important  part  in 
many  rocks,  and  whose  composition  is  as  yet  undetermined. 

Feuuoilmenite  (columbite),  Hermann.,  J.  pr.  Ch.,  II.,  ii. ,  118. 

Ferrotungsten.     See  Tammite, 

FiBROFEiuiiTE,  Min.  p.  650. — Atacama,  anal.,  Domeyko,  4th  Append.  Min.  Chili,  p.  7, 
r874. 

FiuKOLiTE,  Min.  p.  373. — Delaware  Co.,  Penn.,  analyses,  associated  with  corundum. 
Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  380,  1873. 

FiciiTELiTE,  Min.  p.  735. — Found  in  peat  near  Sobeslau,  Krejci,  Ber.  Bohm.  Ges.,  1873 
344. 

Discovered  in  a  log  of  Pinus  Australis,  Alabama,  Mallet .,  Am,  J.  Sci. ,  III.,  iv.,  419, 

FiOKiTE,  ]\Iin.  p.  199. — Anal,  Chem.  News,  xxviii.,  272. 

Fluocerite,  Min.  p.  126.— Broddbo,  cryst.,  Noi'denskivld,  (Efv.  Ak.  Stockholm,  xxvii. 
550,  1870. 

Fluorite,  Min.  p.  123.— Coloring  matter  microscopically  investigated,  Bull.  Soc.  Imj^ 
Mo.sc.,  xl.,  258. 

Urals,  cryst.  description,  KokscJiarow,  Min.  Russl ,  v.,  197. 
Artificial.  Schecrer,  J.  pr.  Ch.,  II.,  vii.,  63. 
Miai.sterthal,  cryst.,  Kloehe.  Jjihrb.  Min.,  1874,  731. 
Saxon  localities,  Frenzel,  Min.  Lex,  f  iir  Sachsen,  p,  109. 


22 


APPENDIX  11. 


392  A.  Foresite,  v.  Rath,   Pogg.,  clii. ,  p.   31,  1874.     Cookeite,  AchiarcU,  Min.  Tosoaua 
II.,  p.  230  ;  Boll.  Com.  Geol.  d'ltaiia,  1874,  300. 

Orthorliombic.  In  crystalline  crusts  on  tourmaline,  or  lining  cavities.  Crystals  ver} 
minute,  prismatic  in  habit,  with  planes  ^-■I,  ^-^,  0  and  1.  Angles  obtained  (approximate) 
0\1  =  132°,  i-lAl  =  121°.  Form  resembling  stilbite,  with  which  it  seems  to  be  isomor- 
phous.  Cleavage  parallel  to  i-z,  distinct ;  lustre  on  this  face,  pearly.  G.  =  2*405.  Color 
white. 

Analysis  1.  v.  Rath,  1.  c.  2.  Bechi,  Min.  Tosc,  II.,  230.  8.  Pulle  and  Capacci,  Boll. 
Com.  Geol.  Ital.,  1874,  311. 

Si  ^1  Mn.  Ca  Mg  Na  Ka  ]5e  ft 

1.  I     49-90        27-40        5.47        040        1-38        0.77        15.07  =  100.45 

2.  44  00        30-00        1-02        5-50        0*02        233        0-72        0-71  9-18=100-08 

3.  44-00        38-00        1-02        5-50        0-20        3-33        0-72        0-71  0.00  =  100-08 

For  his  analysis  v.  Rath  deduces  the  formula  Na.2,  3Ca  8A1  24Si  24II.  Oxygen  ratio  for 
il :  K  :  Si :  H  =  1  :  G  :  12  :  0  (stilbite  =  1  :  3  :  12  :  0). 

B.  B.  Expands  and  melts.  With  difficulty  decomposed  by  HCl,  even  after  ignition.  The 
water  goes  off  in  part  at  100°-110°  C,  after  continued  heating  at  200°  the  mineral  losea 
5-5-1  p.  c.  and  to  drive  off  the  whole  amount  present  (15-00  p.  c.  and  15.09  in  two  trials)  a 
strong  red  heat  was  required. 

Found  at  San  Piero  in  Campo,  Island  of  Elba,  in  cavities  in  the  granite,  with  tourmaline, 
lepidolite,  (juartz,  feldspar.  It  occurs,  as  a  secondary  product,  along  with  heulandite  and 
stilbite,  covering  these  minerals. 

A  mineral  from  the  same  locality,  with  the  foresite  of  v.  Rath,  associated  in  the  same  way, 
and  similar  in  physical  properties  (anal.  2),  was  referred  provisionally  by  Achiardi  (1.  c.)  to 
cookeite  (cuccheite),  although  with  a  question  as  to  the  propriety  of  so  doing.  It  is  like 
cookeite  {Brush,  Dana's  Min.,  1808,  p.  489)  in  manner  of  occurrence,  but,  as  mentioned  by 
Achiardi,  has  a  very  different  chemical  composition.  (Could  a  confounding  of  the  relative 
amounts  of  Si  and  Al  have  suggested  the  identity  of  the  Elba  mineral  with  cookeite,  viz.  : 
Si  35,  A\  45  (cookeite),  Si  45,  Al  30  (foresite).  Pulle  and  Capacci  first  suggested  that  the 
species  was  new  in  an  article  entitled  '  Un  Viaggio  nell'  Arcipelago  Toscano,'  published  in  a 
Florence  newspaper  (1874). 

Franklinite,  Min  p.  152.— Found  at  Centerville,  near  Paterson,  N.  J.,  Am.  J.  Sci.,  II., 
xlviii.,  138,  1809.      [This  observation  was  erroneous,  Brush.] 

Pseudomorph  after  calcite,  Leeds,  Am.  Chemist,  iv.,  4,  Oct.,  1873. 

Fbeieslebenite.     See  Diaphorite. 

30  A.  Frenzelite.— Selenwismuthglanz,  Castillo,  Naturaleza  II.,  174,  1873,  Jahrb.  Miu.J 
1874,  225;    Frenzel,  Jahrb.  Min.,  1874,  p.  079.     Frenzelite,  Dana. 

Massive,  structure  fine-granular,  foliated  to  fibrous.     Orthorhombic  ?     In  minute,   needlel 
like  crystals,  irregular,  strongly  striated  vertically.     Crystals  sometimes  single  imbedded  iij 
galapektite,  sometimes  grown  together,  forming  semi-compact  masses.     Cleavage  distinct 
parallel  to  i-l. 

H.=  2  (Castillo),  2-5-3  (Frenzel).     G.=515  (Castillo),  0-25  (Frenzel).      Color  bluish-graj 
Streak,  gray,  grayish  black  shining.     Lustre  metallic.     Soft,  malleable. 

Analysis,  Frenzel  1.  c. 

Se  Bi  S 

24  13  07-38  0-00  =  98-11 

This  corresponds  to  the  formula  Bi.2  Scs,  where  some  of  the  Se  is  replaced  by  S,  or  mo| 
strictly  2Bi.,  Scs  +  Bi-jSs.  A  partial  examination  on  a  very  small  quantity  gave  Rammelsbel^ 
Bi=05-4,  Se=10-7.  He  suggests  the  presence  of  Zn,  which  is  not  confirmed  by  Frenzel.' 
B.  B.  fuses  on  charcoal  with  a  blue  flame,  giving  a  strong  odor  of  selenium.  With  iodid  of 
potassium  gives  a  fine  red  coating,  even  without  the  addition  of  sulphur,  thus  proving  that 
it  is  already  present.     Decomposed  by  aqua  regia  on  slow  heating. 

Found  at  Guanajuato,  Mexico. 

Frenzel  has  given  the  first  complete  description  of  this  species,  in  fact  he  speaks  of  having 
been  aware  of  its  existence  for  some  years,  so  that  it  may  well  receive  his  name. 

GADOi.miTE,  Min.  p.  2dS.—Rami7ielsberg,  ZS.  G.  Ges.,  xxi.,  807,  1807.     See  Euclase. 
Crystalline  form  (=monoclinic),  optical  properties  and  chem.  composition,  Des  Cloi/.eaux, 
Ann.  Ch.  Phys.,  IV.,  xviii.,  305,  1809. 
Radauthal  Harz,  cryst.  desciiption,  v.  llatJi,  Pogg.,  cxliv.,  570,  1871. 


APPENDIX   II.  2S 

GAn^iTE,  Min.  p.  149. — Fraiiklin,  N.  J.,  description  and  analysis,  {Adam)  G.  J.  Dr  isJi^ 
Am.  J.  Sci.,  III.,i.,  28. 

Galenite,  Min.  p.  40. — Tief en  glacier,  anal.,  v.  Fellenbcrg,  Jahrb.  Min.,  18G9,  373. 
Province  of  Lucca,  Italy,  cryst. ,  Achiardi,  Boll.  Com.  Geol.  Ital. ,  ii. ,  IGO,  1871. 
Localities  in  Saxony,  Frenzd,  Min.  Lex.  Sachsen,  Jahrb.  Min.,  1874,  425. 
Positive  and  negative  varieties,  thermo-electrically,  Stefan^  Ber.  Ak.  Wien,  li.,  200,  18Go  ; 
Schra uf  &nd  Dana,  ibid.,  Ixix.,  155,  1874. 

Cryst.  monograph,  Sadebeck,  ZS.  G.  Ges.,  xxvi.,  G17,  1874. 

Garnet,  Min.  p.  2G5. — Spessartite,  crystallized,  Aschaffenburg ;  massive,  Pfitsch,  Tyrol, 
analyses,  v.  Kobell,  Ber.  Ak.  Munchen,  1868,  292;  ahnandite,  No.  Carolina,  anal.,  same^ 
ibid.,  p.  295,  18G8. 

Cantoira,  valley  of  Lanzo,  Strilver,  Atti-Accnd.  Sci.  Torino,  iii.,  129,  18G7-8. 

From  lava  of  the  Ilercheuberg,  Burgbrohl,    Wolff,  Jahrb.  Min.,  18G8,  G05. 

Granatfilz,  Zermatt,  anal.,  v.  Fellenberg^  Jahrb.  Min.,  18G8,  745. 

Jordansmiihl,  Silesia,  colorless  variety,  cryst.  (iJV*))  anal.,  Websky^  ZS.  G.  Ges.,  xxi.,  753, 
1869. 

Frugard,  white  variety,  resembling  quartz,  anal.,  Nordenskiold,  CEfv.  Ak.  Stockholm, 
xxvii.,  5G5,  1870. 

Elba,  cryst.,  anal.,  v.  Rath,  ZS.  G.  Ges.,  xxii.,  638,  660,  1870. 

Mexico,  anal.,  Bamoai\  Ann.  Ch.  Phys. ,  IV.,  xxiii.,  159,  1871. 

Tuscany,  occurrence  described,  analyses,  Achiardi^  Boll.  Com.  Geol.  Ital.,  1871,  168. 

Altered  to  chlorite,  Niedziciedzki^  Tsch.  Min.  Mitth.,  1872,  102. 

Grossular,  Monzoni,  anal.,  Lemberg^  ZS.  G.  Ges.,  xxiv.,  249,  1872. 

From  eklogyte,  Eppenreuth,  etc.,  v.  Genchten^  Jahrb.  Min.,  1874,  434. 

Cryst.,  enumeration  of  all  occurring  planes  with  the  localities,  Bauei\  ZS.  G.  Ges.,  xxvi., 
119,  1874. 

416  A.  Garnierite,  Gamier^  Bull.  Soc.  G.,  II.,  xxiv.,  p.  448  (1867),  A.  Livcrsidge^  J. 
Chem.  Soc,  II.,  xii.,  013,  July,  1874. 

Amorphous,  enclosed  between  thin  plates  of  silica,  which  has  filled  fissures  in  the  original 
material.     H.  =  2-5.     G.^2-27. 

Color  bright  apple- green.  Streak  pale  green.  Touch  not  unctuous.  Adheres  to  the 
tongue. 

Analysis  (1.  c.)  Liversidge. 

Si  ^l3Pe  Xi  Mg  Ca  ft 

I  47-24  107  2401  21-66  tr  5  27        =        99-85 

Liversidge  suggests  the  formula  (MgNi),o  Si8  +  3B[. 

In  the  closed  tube  gives  off  water,  becoming  gray  ;  with  borax  gives  a  nickel  bead.  On  im- 
mersion in  water  breaks  to  pieces  with  a  sharp  crackling  sound,  the  fragments  having  a 
couchoidal  fracture. 

Occurs  in  veins  traversing  a  serpentine  rock  near  Noumea,  capital  of  New  Caledonia  ;  asso- 
ciated with  chromic  iron  and  steatite, 

Liversidge  calls  attention  to  the  relation  of  this  species  to  alipite,  and  suggests  at  the  same 
time  that  it  is  probably  a  result  of  decomposition  and  consequently  hardly  deserves  a  new 
name,  proposing,  however,  in  case  it  prove  to  exist  in  large  quantities,  the  name  from  the 
locality  (i.e.,  nowneaite).  A  private  contribution  from  Mr.  W.  B.  Clarke  (from  whom  Mr. 
Liversidge  obtained  his  specimen)  states  that  the  mineral  was  discovered  by  Gamier  in  1865, 
and  should  properly  receive  the  name  garnierite^  especially  as  it  was  found  at  Mont  d'Or, 
before  the  tow^i  of  Noumea  existed.  In  the  Bull.  Soc.  G.,  II.,  xxiv.,  448  (1807),  Gamier  in  an 
article  on  New  Caledonia  mentions  the  occurrence  of  a  hydrous  magnesian  silicate  (  =  gymnite) 
in  the  veins  of  the  serpentine,  and  adds  that  it  is  sometimes  colored  green  through  the  pre- 
sence of  a  silicate  of  nickel  {i.  e.,  the  so-called  garnierite  ?).  It  is  hence  probably  a  mixture. 
If  an  analysis  of  the  similar  material  by  Leibius  (Sydney  Herald,  Sej)t.  23.  1874)  is  correct  (J:^i 
48-90,  Mg  10-93,  Ni  0-40,  S  083,  Pe  +  ^1=15-13,  ri  =  17-75),  it  would  imply  an  entire  want  of 
constancy  of  composition, 

Gkiilenite,  Min.  p.  370.— Orawitza,  anal.,  Jnnovsk?/,  Ber.  Chem.  Ge5j.,  Berlin,  1873, 
1455  ;  V.  Zepliaravick,  Ber.  Ak.  Wien,  Ixix. ,  20,  1874. 

Monzoni,  anal.,  Lcmberg^  ZS.  G.  Ges.,  xxiv.,  p.  248,  1872. 

Geierite,  Min.  p.  77. — (=  lollingite),  Wolfach,  Baden,  anal.,  Petersen.  Pogg  oxxxvii., 
891,  1809.     :>ee  also  Jahrb.  Ilklin.,  1809,  315. 
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GiiNTiiiTE,  Tlin.  p.   471. — Webster,  No.   Carolina,  anal.,  Dunnington^  Ch.  News,   xxv, 
270,  1872. 

Geysertte.  Pealite  is  a  name  given  by  Dr.  Endlich  to  a  variety  of  geyserite  (opal) 
from  the  silicious  deposits  of  the  Upper  Geyser  basin  of  Firehole  river.  An  analysis  gave 
him  gi-=  9o-84,  ^1  tr,  Fe  2-68,  Mg,  Ca,  Na,  Li,  tr.,  ign  1-50= 100 -02.  The  specimen  had  a 
milk-white  color,  crypto-crystalline  structure,  semi-vitreous  aspect.  G.  =  2'49.  Another 
kind  was  greenish-brown  to  greenish -white  in  color  ;  amorphous;  lustre  vitreous.  G.  =2*081G 
It  contained  6  3  p.  c.  water,      (Hayden's  U.  S.  Geol.  Survey,  6th  Ann.  Eep.)    Am.  J.  Sci. 

III.,  vi.,  m. 

Gersdorffite,  Min.  p.  72. — Lempiila,  Finland,  Wiik^  Oefv.  Finsk.  Vet.  Soc,  xiii.,  75 
1870-71. 

aiESECKiTE,  Min.  p.  479. — Occurrence,  with  other  minerals,  in  Brittany,  de  Limur^  Bull. 
Uoc.  G.,  III.,  i.,  166,  1874. 

429  A.  G1L13ERTITE,  Min.  p.  798. — Frenzel  has  investigated  the  hitherto  doubtful  gil- 
bertite,  and  concludes  that  it  is  really  a  good  species  belonging  to  mica  group.  It  occurs  at 
the  various  tin  mines  of  the  Erzgebirge  (Saxony  and  Bohemia),  Zinnwald,  Ehrenfriedens- 
dorf,  etc. 

Frenzel  mentions  two  varieties  :  The  first  (a)  is  of  a  greenish  to  yellowish- white  color  ;  trans- 
lucent. H.  :=  1.  G.  =  2  "65-2 -72.  It  occurs  massive,  with  a  dense  to  crystalline  structure, 
filliug  all  the  cavities  between  the  cassiterite  and  wolframite.  The  second  variety  {b)  occurs 
in  spherical  or  stellate  forms,  and  also  in  groups  of  six-sided  tabular  crystals.  It  is,  more- 
over, found  pseudomorph  after  scheelite  and  apatite.  H.  =  3.  G.  =2*82.  According  to 
Fischer  the  mineral  shows  itself  under  the  microscope  to  be  homogeneous.  Analyses  1.  and 
2.  of  variety  a ;  1.  from  Ehrenfriedensdorf,  2.  from  Pobersbau.  3.  variety  h^  from  Ehre: - 
triedensdorf. 

Si  ^1             Fe  Ca  Itig  Ka  Na  Fl  II 

1.  48-96  30-96  2-24  0  26  197  8  47  1*65  1-04  3  83=    99  38* 

2.  48-10  32-30  3-30  0-40  M2  10-02  081  4  09  :=  100*14* 

3.  48-10  31-55  3-10  1-30  1-33  862  2*14  088  3-52  =  100-54 

*  Contains  also  traces  of  manganese. 

The  water  is  given  off  only  at  an  elevated  temperature.  B.  B. ,  fuses  in  fine  splinters, 
ooloring  the  flame  slightly  red.     (Compare  analyses  of  margarodite,  Min.  p.  310.) 

GiSMONDiTE,  Min.  p.  418.-  Found  near  Baumgarten,  east  of  Giessen,  Screng,  Jahrb.  Min., 
1870,  430;  cryst.  description,  same,  ibid.,  1874,  578. 

Glasbaciiite,  Adam,  Tableau  Min.,  1869,  p.  52.— A  doubtful  selenid  of  lead  from  Glas- 
bach,  analyzed  by  Kersten.     See  Zorgite,  Dana  Min.,  p.  43. 

Glancespar,  Pogg.  Ann.,  cxlvii.,  p.  272. — Vom  Rath  has  investigated  this  mineral,  first 
mentioned  by  v.  Dechen  in  his  Geognost.  Fiihrer  in  das  Siebengebirge,  p.  154,  Bonn,  1861. 
Occurs  in  small  prismatic  fragments  in  the  basalt  of  the  Siebengebn-ge.  Form  a  rhombic 
prism  having  an  acute  angle  of  88i° ;  cleavage  distinct  with  pearly  lustre,  angle  on  prismatic 
face  =  134°  7'     H.  between  quartz  and  feldspar.     G.  =  3-150. 

Analysis  v.  Rath  (1.  c.)  on  0*7  gr. 

Si  ^1  Pe  Mg  Ca 

36-7  57-9  4-4  0-7  0-8=100-5. 

Part  of  the  CaO,  MgO,  and  FeoOs  are  due  to  impurities  (augite,  magnetite),  and  deducting 
tliese  we  obtain  the  formula  ^iSi,  or  that  of  cyanite,  from  which  it  differs  m  prismatic 
angle  and  specific  gravity.     B.B.,  infusible. 

The  form  given  is  exactly  that  of  andalusite  {IaI=  88°  12'  andalusite,  =  88°  15'  glance- 
Kpar),  and  the  specific  gravity  is  identical,  as  is  the  composition  also.  In  cleavage  it  seema 
to  be  somewhat  different. 

Glauberite,  Min.  p.  027.— Relation  to  axinite,  Schrauf.     See  Axinite. 

VV esteregeln,  near  Stassfurt,  cryst.,  new  forms,  Zepharovich,  Ber.  Ak.  Wien,  Ixix.,  16, 1874. 


APPENDIX   II.  25 

GhACCODOT,  Mill.  p.  80. — Anal.,  relation  to  arsenopyrite,  Tschermak^  Ber.  Ak,  Wien,  Iv.. 
447.  1867. 

Hakansbo,  anal.,  r.  Kohell,  Ber.  Ak.  Miinchen,  1807,  27G. 

Therino-electrical  properties,  cry.stals  shown  to  be  positive  internally,  but  having  an  outer 
portion  (2  mm.  thick)  which  is  negative.  These  two  portions  also  show  considerable  variation 
'n  specific  gravity.    G.  5  1)05  and  (3  Oil.     /Schrauf  and  Dana,  Ber.  Ak.  Wien,  Ixix.,  15;3,  1874. 

Glauconite,  Min.  p.  4G2. —Russia,  analyses,  Kupffer,  Jahresb.  Chera.,  1871,  1307. 
Anvera,  anal.,  Dewalque,  Soc.  Geol.  Belg. ,  Dec,  1874,  p.  3. 

Glaucopyrite,  Sandberger,  J.  pr.  Ch.,  ir.,  i.,  230.     Appendix  I.,  p.  6. 

Gmelinite,  Min.  p.  43G. — Andreasberg,  cryst.,  H.  Guthe  (Jahrb.  Nat.  Ges.  Hannover, 
1871,  p.  520),  Jahrb.  Min.,  1871,  752. 

Gold,  IVIin.  p.  3. — Scotland,  occurrence  described,  Lindsay,  Trans.  Edinburgh  G.  Soc,  i., 
105,  18(38. 

In  Great  Britain,  D.  Forbefi,  Phil.  Mag..  IV.,  xxxvii.,  321,  18G9. 
Vancouver's  Is.,  and  west  Africa,  analyses,   Wibel,  Jahrb.  Min.,  1873,  244. 

GoTiiiTE,  Min.  p.  IGO. — "  Silicious  nodular  brown  hematite,"  from  the  carboniferoua 
limestone  beds,  near  Cookstown,  Co.  Tyrone,  Ireland,  JIardman,  R.  Geol.  Soc.  Dublin,  II., 
ill.,  150,  1873. 

Grammatite,  see  nephrite. 

Graphite,  Min.  p.  24. — Behavior  on  being  heated,  Eose,  Pogg.,  cxlviil,  497,  1873. 
In  meteoric  irons,  Meunier,  Ann.  Ch.  Phys. ,  IV.,  xvii. ,  46,  1869. 
Wythe  Co.,  Va.,  anal.,  Goldsmith,  Amer.  Ac.  Philad.,  1874,  p.  73. 

Greenockite,  Min.  p.  59. — Cryst.,  KokscMrow  (Bull.  Ac.  Imp.  Russl.,  xv.,  219,  1871), 
Jahrb.  IVIin.,  1871,  894. 

458  B.  Grochauite,  Websky,   ZS.   G.   Ges.,  xxv.,  p.  395,  1873.     See  also  Bock,  Inaug. 

Dissert.,  Breslau,  1868. 

Monoclinic  V  In  small,  six-sided,  tabular  crystals,  rough  and  allowing  no  measurements, 
the  edges  being  rounded  off  by  irregular  planes.  Optically  biaxial,  angle  of  axes  about  20' 
to  30".  Double  refraction  weak,  probably  positive.  Cleavage  basal  easy,  forming  thin  soft 
plates. 

Analysis,  Bock  (1.  c). 

§i  ^1  Fe  Mg  tt 

28-20  24-56  527  3094  12-lo  =  10M2. 

Oxygen  ratio  for  ft  :  B  :  Si  :  II  =  4  :  3  :  4  :  3. 

Occurs  mixed  with  a  chromic  spinel  fmagnochromite,  q.  v.),  also  in  cavities  crystallized, 
in  serpentine  at  Grochau,  south  of  Frankenstein,  in  Silesia. 

65  B.  Guadalcazarite.  Schwefelselenquecksilber,  Castillo  and  Burkhari,  Jahrb.  Min., 
18G6,  411.  Guadalcazite,  ^f/'^'W,  Tableau  Min.,  p.  59.  Guadalcazarite,  Petersen,  Tschei- 
mak'sMin.  Mitth.,  1872.  p.  69;  BurkJiart,  ibid.,  243. 

Massive,  cryptocrystalline.  H.  —  2.  G.  =  7  15.  Lustre  greasy-metallic.  Color  deep 
black.     Streak  bluish-black  to  black. 

Composition  6HgS  -i-  ZnS,  with  some  of  the  sulphur  replaced  by  selenium  and  the  zinc  by 
cadmium. 

Analysis,  Petersen  (1.  c. ) 

S  Se  Hg  Zn  Cd  Fe 

14-58  1-08  79-73  423  tr  tr  =  99-63 

Pyr.  On  charcoal  first  decrepitates,  giving  off  mercurial  fumes,  and  a  selenium  odor ;  on 
continued  blowing  the  white  deposit  of  oxyd  of  zinc  and  also  a  distinct  cadmium  reaction. 
In  the  open  tube  deposits  a  sublimate,  gray  to  black,  of  H^,  S,  and  Se,  giving  off  sul- 
phurous acid,  while  the  yellowish  oxyd  of  zinc  remains  behind.  Soluble  in  aqua  regia,  with 
the  separation  of  some  sulphur.  In  composition  it  is  not  very  unlike  cinnabar,  but  quitQ 
different  in  physical  properties. 
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Occurs  at  Guadalca^ar,  Mexico,  with  cinnabar,  quartz  and  barite.  This  mineral  Mas  first 
mentioned  by  Castillo  and  Burkhart  (1.  c),  but  no  complete  description  was  given.  (Dana 
Min.  p.  109.)  According  to  Castillo  it  crystallizes  in  rhombohedrons,  also  occurs  tmbedded. 
Lustre  metallic.  Color  lead-gray,  granular.  H.  =3.  Gr.  =6-69-7-165.  The  qualitative 
examination  gave  Castillo  essentially  the  same  results  as  those  since  obtained  by  Petersen. 

Guano,  and  guano  minerals.     See  Appendix  I.,  p.  6. 

GuARiNiTE,  Min.  p.  383. — Shown  to  be  orthorhombic,  not  tetragonal  in  cryst.  form, 
V.  Lang,  Tsch.  Min.  Mitth..  1871,  p.  81.  The  same  result  was  obtained  earlier  by  Giiiscardi, 
see  Brezina  in  Tsch.  Min.  Mitth.,  1874,  285. 

GiJMBELiTE,  «.  Kobdl,  Ber.  Ak.  Miinchen,  March  5th,  1870. — Appendix  I.,  p,  6. 

Gypsum,  Min.  p.  637. — Loss  of  water  on  heating,  Ho^D,  Phil.  Mag.,  IV.,  xxxix.,  279,  1870.    j 

Cryst.  memoir,  Hessenberg,  Min.  Not.,  x.,  30,  1871  ;  Jahrb.  Min.,  1874,  831. 

Cryst.,  /ScAa7'/(Senckenberg,  Ges.,  viii.,  39),  Jahrb.  Min.,  1871,  881. 

Cryst.,  twins,  ScJirauf,  Ber.  Ak.  Wien,  Ixiii.,  157,  1871. 

Cryst.,  new  forms  {%-l,  f-i),  Brezina,  Tsch.  Min.  Mitth.,  1872,  17.  | 

445  C.  Hallite,  Leeds,  Joum.  Frank.  Inst.,  Ill,,  Ixii.,  70.  J.  P.  Cooke,  Mem.  Am.  Ac. 
Boston,  1874,  p.  59.  • 

Hexagonal  ?  Occurs  in  large  rough  six-sided  prisms  with  easy  micaceous  cleavage.  Color 
in  some  varieties  green,  in  others  yellow. 

G.  (yellow)  =  2-402,  (green)  =  2-398. 

Analyses  (1.  c. )  Munroe,  1.  green  var.,  2.  yellow. 


§i 

*1 

Pe 

Fe 

Mg 

K 

fi 

1. 

1    35-89 

7-45 

8-78 

1-13 

31-45 

046 

14-33=99-49 

2. 

1    35-26 

7-58 

9-68 

0-32 

31-51 

0-01 

14-78  =  99-74  (Mn  tr) 

Oxygen  ratio  for  R  :  K  :  Si :  H  =  2  :  1  :  3  :  2 — the  two  varieties  are  identical. 

Exfoliates  somewhat  on  heating ;  decomposed  by  hydrochloric  acid  after  ignition. 

A  foreign  mineral  is  interspersed  between  the  leaves  of  the  hallite,  in  spear-shaped,  very 
narrow  forms,  and  lying  in  parallel  lines,  crossing  at  angles  of  60°  and  120°,  like  the  magne- 
tite in  the  Pennsbury  mica.  The  mass  of  this  interspersed  mineral  was  too  small  to  affect 
the  analysis  essentially. 

Found  at  East  Nottingham,  3  miles  south  of  Oxford,  Chester  Co.,Penn.,  in  nests  or 
pockets  in  the  serpentine  formation.     Named  from  Mr.  John  Hall,  of  Philadelphia. 

This  name  has  been  previously  used  as  a  synonym  of  aluminite,  Dana  Min. ,  p.  658. 

Halloysite.  Min.  p.  475.— Elba,  anal.,  Achiardi,  Nuovo  Cimento,  II.,  iii.,  Feb.,  1870. 

Tiiffer,  anal.,  Bumpf,  Tsch.  Min.  Mitth.,  1874,  282. 

A  variety  of  halloysite  from  Maidanpek,  Serbia,  has  been  called  milanite  by  Tietze  (Jahrb.  \ 
G.  Reichs,  1870,  588).  An  analysis  gave  §i  44-96,  ^1  (fe)  25-20,  II  29-50  =  99-66.  The  \ 
am  cunt  of  water  is  a  little  large. 

Hamartite,  see  Bastndsite,  Appendix  I. ,  p.  7,  p.  2. 

Harmotome,  Min.  p.  439. — Cryst.  memoir,  shown  to  be  monoclinic,  Des  Cloizeaux,  Ann. 
Ch.  Pbys..  IV.,  xiii.,  417,  1868. 

Cryst.,  Rammelsherg,  ZS.  S.  Ges.,  xx.,  589,  1868. 

Strontian,  Argyllshire,  of  unusual  form,  anal.  {Reynolds),  Scott,  Q.  J.  G.  Soc,  xxvii.,  374,  j 

1871.  ^ 

Hartite,  Min.  p.  736.— Cryst.  (tricKnic)  and  anal.,  Bumpf,  Ber.  Ak.  Wien,  Ix.,  91. 

Hatchettite,  Min.  p.  731.— In  SUurian  of  Bohemia,  Boncky,  Ber.  Ges.  Bohm.,  1873, 
Jan.  10th. 

Hauynite,  Min.  p.  332.— Marino,  near  Rome,  cryst.,  Hessenberg,  Min.  Not.,  viii.,  43, 1868. 
Composition,  Kenngott,  J.  pr.  Ch.,  cvi.,  363,  1869. 
In  basalts,  Mold^  Jahrb.  Min.,  1872,  77. 

Relation  to  nosite  (nosean)  and  lapis  lazuli,  Vogelsang,  Vers.  Med.  Ak.  Amsterdam,  II , 
iii,  161,  1873. 
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503  B.  Hebronite,  v.  Kohcll,  Ber.  Ak.  Miinchen,  1872,  2S4. 

The  montehraxUe  of  Des  Cloizeaux  (C.  R.,  Ixxiii.,  30(5,  1247)  was  announced  in  Appendix 
I.,  p.  11,  to  be  identical  with  amblygonite,  the  statement  being  founded  upon  the  results  oi 
analyses  by  Pisani  (C.  R.,  Ixxiii.,  1479)  and  v.  Kobell  (Ber.  Ak.'Miinchen,  Feb.  3,  1872)  ;  it  is 
moreover  confirmed  by  a  subsequent  analysis  by  Rammelsberg  (Ber.  Chem.  Ges.  Berlin,  1872), 
Des  Cloizeaux,  however,  has  investig-ated  the  matter  further  (  C.  R.,  Ixxv. ,  114  ;  Ixxvi.,  319, 
1873).  He  has  found  that,  while  the  original  montebrasite  is  identical  with  amblygonite,  the 
mineral  from  Hebron,  Me. ,  differs  from  the  latter  in  optical  character  (aml)lygoniLe.  Saxony 
p  ■  V  ;  hebronite,  Maine,  v  >^),  and  in  having  a  third  cleavage  surface  inclined  upon  the  other 
two  (making  105  together  as  in  amblygonite)  at  an  angle  of  135"-! 3(1°  and  89".  They  differ 
somewhat  moreover  in  chemical  composition  (see  below).  Des  Cloizeaux  has  also  identified 
a  mineral  agreeing  with  that  from  Hebron  at  Montebras,  and  upon  this  ground  he  proposes 
to  transfer  the  name  montebrasite  to  this.  V.  Kobell  (1.  c. ),  on  the  other  hand,  considers 
such  a  course  as  likely  to  lead  to  great  confusion,  and  proposes,  wisely  as  it  seems,  to  let  the 
name  montebrasite  drop  entirely,  and  to  call  the  Hebron  mineral,  if  it  be  a  distinct  species, 
hebronite.     In  this  proposal  he  is  supported  by  Rammelsberg,  ZS.  G.  Ges.,  xxv. ,  o9,  1873. 

Analyses  of  hebronite:  1.  G.  =301  ;  2.  G.  =r  3*029,  Pisani,  C.  R.,  ixxv,  79,  1872;  3. 
von  Kobell  (1.  c),  G.  =  3*00  ;  4.  amblygonite,  Rammelsberg,  Ber.  Chem.  Ges.  Berlin,  1872,  78. 

F               l^               'M  Li  Na  It 

I.Hebron,              5  22  46-65  36  00  9  75  4  •  20  =  1 01  •  82  Pisani. 

2.  Montebras,         3-80  47-15  36-90  984  4-75  =  102  44  Pisani. 

3.  Auburn,  Me.,     5  50  4900  37" 00  7  37  106  4  50  =  103  43  v.  Kobell. 

4.  Penig,                 944  4800  36-20  6-08  329  K  0  43  =  104  10  Ramm. 

As  will  be  seen  by  comparison  with  analysis  4.  of  normal  amblygonite.  the  Jiebronite  differs 
in  containing  less  fluorine  and  soda,  while  it  has  about  4  p.  c.  of  water.  The  true  nature 
of  the  mineral,  even  if  it  be  a  good  species,  cannot  be  regarded  as  satisfactorily  settled,  as 
Rammelsberg  remarks. 

Helvetan,  Min.  p.  801. — Simmlar  has  obtained  for  helvetan  the  following  analvsis  : 
Si  6707.  ^1  13-05,  Fe  4-43,  Oa  2-38,  ilg  2-18,  K  7-37,  Xa  1  -69,  II  1  -85  =  10002.  He  caUs  it 
a  feldspar  with  the  habit  of  a  mica,  Jahrb.  Min. ,  1808,  348. 

Helvite,  Min.  p.  264. — Cryst.  and  description,  Kokscharow.,  Min.  Russl.,  v.,  320. 

Hematite,  Min.  p.  140.^ — In  the  Pennsbury  mica  (=  magnetite,  q.  v.),  Rose^  Pogff-? 
cxxxviii.,  190. 

Keswick,  Cumberland,  Elba,  crj-st.  description,  Ilesseiiherq^  Min.  Not.,  viii.,  33,  41  ;  ix., 
52,  1S70. 

Traversella,  cryst.  memoir,  Strl'ivcr,  Atti  Accad.  Sci.  Torino,  vii.,  377,  1872. 

Peculiar  striation,  due  to  twining,  Bmier,  ZS.  G.  Ges.,  xx\'i.,  186,  1874. 

Henryite,  Endlich,  Engineering  and  Mining  Journal,  Aug.  29,  1874. 

Tetragonal  (?).  In  octahedrons,  also  massive.  Cleavage  lateral  perfect,  basal  less  so. 
H.  —  2-2-5.  Color  brass-yellow.  Lustre  bright.  Composition  (no  analysis  published) 
oPbTe  +  FeTe.     Locality,  Red  Cloud  mine,  Colorado. 

Dr.  Genth  asserts  that  Henryite  "  is  undoubtedly  nothing  but  an  altaite  with  an  admix- 
ture of  pyrite."     See  Schirmerite. 

Hessite,  Min.  p.  50.— California,  anal.,  Genth,  Am.  J.  Sci.,  II.,  xlv.,  311. 
Colorado,  Sillunan,  Am.  J.  Sci.,  III.,  viii.,  27,  1874;  anal.,  Genth,  Am.  Phil.  Soc.  Philad., 
xiv.,  226,  1874. 

Hercynite,  Min.    p.   148. — ^Vnalysis  of  a  magnesia-iron  spinel,  WoUe,  kxn..  J.   Sci.,  II 
xlviii.,  350,  1868. 

Hersciielite,  Min.  p.  437. — Victoria,  anal,  and  description  of  crj'stals,  Ulrich,  Contnb 
Min.  Victoria,  p.  26,  1870.     See  Seebachite. 

218.  Heterogenite,  Frenzel,  Joum.  fur  prakt.  Ch.,  II.,  v.,  p.  404,  1872. 
Amorphous,    massive   in   globular,    reniform   masses,  with   little   lustre.     H.  3.     G.  3  44 
Jolor  black,  blackish  to  reddish-brown  ;  streak  dark-brown. 
Analysis  (after  deduction  of  foreign  constituents,  Cu,  Bi,  etc.). 

Co  O  It 

i  72  5  98  2133  =  99  31 
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Composition  Co  2^So-r6A,  it  being  a  product  of  the  decomposition  of  smaltite  (Speis< 

kobalt). 

Pyr.  In  matrass  g'ives  water.  B.  B.  fuses  with  difficulty  on  the  edges,  coloring  the  flame 
green  •  after  ignition  it  is  weak  magnetic.  Gives  a  cobalt  reaction  with  the  fluxes.  Soluble 
in  dihUc  hydrochloric  acid,  with  evolution  of  chlorine,  leaving  a  residue. 

Occurs  si)a)sely  with  calcite  and  pharmacolite  in  cobalt  and  nickel  veins  at  Schneeberg, 

Heulandite,  Min.  p.  444. — Composition  discussed,  Rammelsberg^  ZS.  G.  Ges.,  xxi.,  93, 

1868. 

Lunddorrsfiall,  Sweden,  anal.,  IgeUtrom,  Jahrb.  Mm.,  1871,  3G1. 

HisiNGERiTE,  Min.  p.  489.— Gap  Mine,  Penn.,  anal.,  T.  D.  Rand,  Proc.  Ac.  Philad.,  187.2, 

304. 

Cornwall,  analyses  (differing  somewhat  from  previous  results),  Church,  J.  Ch.  Soc,  IT., 

Till.,  3. 

81  A.  Horbachite,  Knop^  Jahrb.  Min. ,  1873,  523.  In  crystalline  masses,  showing  an  imper- 
fect cleavage  direction  with  a  brighter  metallic  lustre  than  on  the  ordinary  fracture  surfaces. 
H.  4  "5.  G.  4 '43.  Color  resembling  pyrrhotite  but  darker,  pinchbeck-brown  to  steel-gray. 
Streak  black. 

Analysis  on  pure  material  (as  proved  by  the  microscope),  1.  Wagner  (1.  c),  2.  Rammelsberg 
(G.=4-7),  Pogg.,  cxxi.,  p.  361. 


s 

Fe 

Ni 

1. 

4 

4 

45-87 

41-96 

11-98 

— 

99-81 

2. 

40  03 

55-96 

3-86 

= 

99-85 

Analysis  1.  gives  Fej^NioSis' or  4FeS3-i-^iS3.  It  is  claimed  by  Knop  to  be  the  first  dis- 
covery of  a  sesquisulphid  in  nature,  though  the  analysis  by  Rammelsberg  shows  that  there  is 
a  very  considerable  variation  in  composition. 

Decomposed  rather  easily  under  the  influence  of  air  and  water,  forming  iron  and  nickel 
vitriol.  Occurs  with  chalcopyrite  in  irregular  masses  in  the  serpen  tinized  gneiss  at  Horbach 
in  the  Black  Forest. 

Hornblende.     See  Amphibole. 

HoRTONOLiTE,  Brush,  Am.  J.  Sci.,  II.,  xlviii.,  17.     Appendix  I.,  p.  7. 

HowLiTE,  Min.  p.  598.— From  Nova  Scotia,  Hoic,  Phil.  Mag..  IV.,  xxxvii.,  270,  1869; 
xxxix.,  278,  lb70. 

HuBNERiTE,  Min.  p.  603. — Relation  to  wolframite,  Des  Oloizeaux,  Ann.  Ch.  Phys.,  IV., 
xix.,  175, 1870  ;   Groth  and  Arzruni,  Pogg.,  cxlix.,  235,  1873. 

HuMiTE,  Min.  p.  363. — Vesuvius,  complete  cryst.  memoir,  showing  the  relation  of  the 
three  types,  with  many  figures,  v.  liath,  Pogg.,  Erg.  Bd.  v.,  321,  1871  ;  chemical  investigation 
with  several  analyses,  v.  Math,  ibid,,  Erg.  Bd.  vi.,  385,  1873  ;  cxlvii.,  246.  See  also  chou- 
drodite. 

Hyalite,  Min.  p.  199. — Associated  with  corundum,  No.  Carolina,  Oenth,  Am.  Phil.  Soc, 
Philad.,  xiii.,  373,  1873. 
Pseudomorph  after  apatite,  aragonite  at  Waltsch,  Boricky,  Ber.  Bohm,  Ges.,  1873,  64,  65. 

Hyalopiiane,  Min.  p.  346.— Composition,  Kenngott,  Jahrb.  Nat.  Ges.  Zurich,  1869,  373. 

#     Hyat,osiderite,  Min.  p.  256.— Sasbach,  Kaiserstuhlgebirge,  Mosenbusch,  Jahrb.  Min., 
1872,  49,  et  seq. 

Hyduargyllite,  Min.  p.  177.— Chester  Co..  Penn.,  anal.,  Hermann,  J.  pr.  Ch.,  cvi.,  68, 
72,  1869.  .  ^  5  ,       i^  ,        ,      , 

Hydrargyrite.     See  Bordosite. 

Hydrocuprite.  Genth  has  given  the  name  hydrocuprite  to  a  new  mineral  found  at  Corn- 
wall, Lebanon  Co.,  Penn.     He  gives  the  following  description  (priv.  contrib.)  : 

Amorphous,  orange-yellow  to  orange-red ;  form.s  very  thin  coatings,  sometimes  rag-like, 
apon  magnetite  ;  soft. 
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On  heating  loses  water  and  becomes  black  ;  contains  water  and  cuprous  oxi  ie.  A  sufficient 
quantity  for  analysis  could  not  be  obtained,  but  its  composition  is  probably  i-nW.  BesidcH 
the  amorphous  coating's,  the  cuprite  variety,  chdlcMrichitfi,  from  Cornwall,  sometimes 
assumes  an  orange-yellow  color,  so  that  on  the  same  piece  acicular  crystals  of  a  fine  crimson 
color  can  be  seen  gradually  changing  to  an  orange-yellow.  It  is  therefore  very  probable 
til  at  the  orange  crystals  are  pseudomorphs  of  hydrocuprite  after  cuprite, 

634  A.  Hycrocyanite.  Idrociano,  Scacchi,  Note  Mineralogiche,  I.,  p.  26,  1S73 ;  extract 
from  Atti  Accad.  Sci.  Napoli,  v.,  1870. 

Orthorhombic.     Observed  idanes,  i-i,  z-i>,  /,  24,  14,  14,  1,  i  ;  a  (vert.)  :  b  :  c  =  0  7908 
0  ot)50  :  1  or  1-7091  :  1  :  1-4104.     Fundamental  angles,  IaI=  121°  4';  i4Al4  =  128''  33' 
1  =  114"  25  ;  i4Ai=:  108°  2'. 

Color  pale  green,  brownish  or  yellowish,  also  sky-blue.     Translucent. 

An  analj-sis  (1.  c.)  gave  Cu  49 '47.  S  HO  30,  loss  0*40  =  100  00,  which  coi-responds  to  the 
formula  C'uS. 

Completely  soluble  in  water.  Effloresces  very  readily  in  contact  with  the  air.  When  pre- 
served in  the  matrix  untouched  the  crystals  will  remain  two  or  three  days  without  sensible 
alteration,  but  upon  being  detached,  or  even  touched,  they  change  color  almost  immediately. 
In  the  alteration  the  crystals  first  show  a  blue  color,  then  split  to  pieces  slowh^  and  separate 
into  minute  granules,  which  seem  to  be  crystals,  though  too  small  to  allow  of  their  form 
being  determined.  The  cause  of  the  efflorescence  in  this  case  is  the  absorption  of  the  water 
from  the  atmosphere,  not  the  loss  of  water,  as  is  generally  true.  The  change  when  complete 
results  in  the  production  of  chalcanthite  (CuS  +  711). 

In  the  prismatic  zone  the  crystals  show  no  immediate  relation  to  allied  sulphates  ;  the  angles 
of  the  brachydome^.,  however,  agree  quite  closely,  14  a  1-*  =77"  0  ,  hydrocyanite  ;  75°  52', 
colestite  ;  75°  35',  angiesite  ;  74°  34',  barite. 

Found  by  Scacchi  at  Vesuvius,  having  been  produced  by  sublimation  at  the  time  of  the 
eruption  of  October,  1808.  The  name  is  derived  from  the  uScop,  iD(itei\  Kvauos,  azure  blue; 
an  unfortunate  narae,  suggesting  a  hydrouH  mineral  and  one  relating  to  cyanite.  See  also 
Dolerophanite. 

Hyduoiialite.  Adam,  Tableau  Min.,  1809,  p.  09.  A  hydrous  chlorid  of  sodium,  desciibed 
by  Mitscherlich,  Hausmann  Min.,  p.  1459,  1847. 

IIydkomagnksite,  Min.  p.  707. — Kraubat,  Steiermark,  crj'st.  and  anal.,  Tschermak^ 
Tsch.   i\Iiu.  Mitth.,  1871,  113. 

Hydkopiiilite.  Adam,  Tableau  Min.,  1809,  p.  09.  Chlorid  of  calcium.  Hausmann 
]\Iin.,  p.  1400,  1847. 

IIydrozincite,  Min.  p.  711. — Auronza,  Lorabardy,  anal.,  Cossa,  Atti  Accad.  Sci.  Torino 
vi.,  189.  1870-71. 

442  B.  Hygrophilite,  Laspcyres,  Tsch.  Min.  Mitth.,  1873,  p.  147. 

Cryptocrystalline.  Occurring  in  scales ;  double-refracting.  H.  2-25.  G.  2-670.  Color 
greenish-gray  to  yellowish-gray,  in  consequence  of  the  presence  of  minute  pores,  properly 
trtmsparent.  Often  contains  minute  cubes  of  pyrite.  Lustre  and  feel  greasy.  Streak 
greenish-white. 

Analysis,  Laspeyrea  (1.  c^ 

Si  ^1  Fe  Ca  Mg  K  ISTa  it 

5    48-42        88-06        326        115        172        567        136        902  =  102-67 

It  belongs  to  the  pinite  group.  Oxygen  ratio  for  S  :  fi  :  ^i  :  11  =  (approximately)  1:5: 
9:3. 

B.  B.  Fuses  rather  easily  to  a  white  enamel,  which,  with  cobalt  solution,  takes  a  blue 
color.  Very  hygroscopic.  In  water  falls  to  jDieces  gradually  like  clay.  Soluble  in  hydro- 
chloric acid. 

Occurs  in  large  irregular  masses  distributed  in  a  sandstone,  or  silicious  conglomerate  Id 
the  neighborhood  of  Halle  an  der  Saale. 

Hypeusthene,  Min.  p.  209. — Cryst.  form,  v.  Lang,  Pogg. ,  cxxxix.,  319.  1870. 
Iride.scence  and  dichroism,  K(>tiiu<niii,  Jahrb.  Min..  1809,  308,  532;   1871,  501. 
Mt.  Dore,  Auvergne,  cryst.,  Des  Cloizcaux,  ZS.  G.  Ges.,  xxv.,  560  ;  v.  Rath^  Poogj  flii* 
27. 

See  also  Amblystegite^  Appendix  I.,  p.  1. 
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Hypochlorite,  Min.  p.  S92.—Fren2el,  Jahrb.  Min.,  1872,  515. 

Hypotyphite  (Breithaupt,  arsenglanz),  Min.  p.  18.— Analysis  by  Frenzel,  Jalxrb   Min., 

1874,  677. 

IDOCRASE,  Min.  p.  276.— See  Vesdvianite. 

ILMENITE,  Min.  p.  143.— See  Menaccanite. 

Ilsemannite,  Ilofer,  Jahrb.  Min.,  1871,  566.— Appendix  I.,  p.  7.  j 

Ilvaite,  Min.  p.  296.— Elba,  cryst.,  y.  Bat/i,  ZS.  G.  Ges.,  xxii.,  710,  1870;  Achiardi 
Nuovo  Cimento,  II.,  iii.,  Feb.,  1870. 

(Lievrite),  composition,  RcCmmelsberg^  ZS.  G,  Ges.,  xxii.,  897,  1870. 
Nassau,  cryst.,  v.  Bath,  Pogg.,  Erg.,  v.,  424,  1871. 

loLiTE,  Min.  p.  299. — (cordierite),  Ramsberg,  Sweden,  ana,!.,  Tgelstrom,  Jsilirh.  Min.,  1871, 
560. 

Laacher  See,  cryst.,  v.  Bat7i,  Pogg.,  clii.,  40,  1870.  J 

Iron,  Min.  p.  15. — Native  iron  has  been  found  at  Camp  Creek,  Montana,  in  small  angular 
fragments  (largest  \  inch  in  length)  slightly  covered  vi^ith  rust.  It  showed  on  etching  no 
Widmannstiidtean  figures,  but  developed  a  finely  granular  structure.  Occurs  in  the  bed  rock 
of  the  gold  placers,  covered  by  six  feet  of  gravel ;  associated  with  native  lead,  (q.  v.),  Genth, 
Am.  Phil.  Soc.  Philad.,  xi.,  443,  1873. 

Crystalline  structure  of  meteoric  iron,  TscJiermak^  Ber.  Ak.  Wien,  Ixx.,  Nov.,  1874. 

ISOCLASITE,  Sandberger^  J.  pr.  Ch.,  II.,  ii.,  125. — Appendix  I.,  p.  7, 

IsoPYRE,  Min.  p.  392. — A  mixture,  containing  more  or  less  opal,  Maskelyne  and  Flight,  J. 
Ch.  Soc,  II.,  X.,  1049,  1872. 

Itacolumite,  Min.  p.  195. — Ch.  News,  xxii..  Ill,  266,  1870. 

IviGTiTE,  Rand,  Proc.  Acad.  Philad.,  1868,  142, — Appendix  I,  p.  7.  j 

Jacobsite,  Dammir^  C.  E. ,  Ixix.,  168.     Appendix  L.  p.  8.  ) 

Jalpaite,  Min.  p.  39.— Tres  Puntas,  anal.,  Bertrand,  Ann.  d.  Mines,  VII.,  i.,  413,  187^ 

Jamesonite,  Min.  p.  90, — Sierra  de  Famatina,  Argentine  Republic,  anal.,  Siewert,  Tsch, 
Min,  Mitth.,  1873,  247. 

Jeffertsite,  Min,  p,  494. — No.  Carolina,  with  corundum,  analvses,  Gently  Am.  Phil.  So« 
Philad.,  xiii.,  392,  1873, 

West  Chester,  Penn. ,  study  of  optical  character,  Cooke,  Mem.  Am.  Ac.  Boston.  1874,  44, 

Culsageeite  is  a  variety  of  jefferisite  described  by  J,  P.  Cooke  (Mem.  Am.  Ac.  Boston 
1874,  p.  48).  It  very  closely  resembles  the  jefferisite  from  West  Chester,  Pa.,  though  th( 
color  is  much  lighter,  and  it  is  somewhat  more  friable  ;  the  optical  properties  are  the  same,  i 

Three  analyses  gave  the  following  results : 


Si 

^1 

^e 

Fe 

fig 

H 

87-58 

19-73 

5-95 

0-58 

25  13 

11-09=100  06 

37-43 

19-75 

5-95 

0-58 

25-58 

ll-09=100-38 

37  10 

20-22 

5-95 

0-58 

25  07 

n  09=100-01 

Oxygen  ratio  for  R  :  R  :  Si  :  It  =  2  :  1  :  1  :  1,     G.  =  2-225.     These  results  agree  closely; 
rith  analyses  by  Genth  (1.  c.)  of  the  same  mineral. 
From  the  Culsagee  Mine,  near  Franklin,  Macon  Co.,  N.  Carolina. 
See  also  Vermiculite. 

Jeffersonite,  Min,  p.  215,— Franklin,  N,  J.,  anal.,  Pisani,  C,  R.,  Ixxvi.,  237,  1873. 

Jeypoorite,  Min.  p.  47  [Syepoorite,  bad  orthogr.,  i?oss).— This  mineral  has  been  investi- 
,^ited  by  W.  A.  Ross  with  the  following  results,  previous  examinations  having  been  made, 
according  to  him,  upon  mixtures  :  Occurs  in  small  crystalline  beads,  isometric  (Miller),  show- 
ing the  cube,  octahedron,  and  pyritohedron.     Color  silver-white.     Streak  blue  black,  end 
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eemi-metallic,  not  mapfnetic.  Blowpipe  analysis  «?ave  88  2  and  82-5  p.  c.  cobalt,  witL 
evidences  of  the  presence  of  arsenic  and  antimony.  Ross  gives  the  following  as  a  probable 
gness  at  the  composition:  cobalt  ^2,  antimony  7,  arsenic  (5,  sulphur  5  =  100. 

Occurs  in  a  dark  gray  sand,  consisting  of  one-tenth  p^Trhotite,  considerable  quartz,  some 
chalcopyrite,  etc.  From  the  copper  mines  of  Khetree,  Jeypoor,  province  of  Rajpootana, 
India.     Proc.  Roy.  Soc,  xxi.,  292.  1873. 

JoRDANiTE,  Min.  p.  88. — Cryst.,  new  forms,  v.  RntJh  Pogg.,  vi.,  303,  1873. 

Binnenthal,  amUyses  (Aso  Pb,  S,),  Sipdcz,  Tsch.  Mm.  Mitth.,  1873,  20,  131. 

Nagyag,  cryst.,  description  and  anal.,  I'scheiinak,  lAidicig,  Tsch.  Min.  Mitth.,  1873.  215. 

JuLiANiTE,  Websky,  ZS.  G.  Ges.,  1871,  486.— Appendix  I,  p.  8. 

Kainite,  Min.  p.  642. — See  Picromerite. 

Kalkuranite.     See  Autunite. 

Kaluszite.     See  Syngenite. 

Kamacite.     See  Chamasite. 

Kaolin,  Min.  p.  473. —Chili,  analyses,  Domeyko  2nd  App.  Min.  Chili,  p.  49,  1867. 

A  related  mineral,  anal.,  from  the  porphyry  of  Stein,  Ullik^  Tsch.  Min.  Mitth.,  1873,  197. 

Composition,  anal.,  ScJdoessing^  C.  R. ,  Ixxix. ,  473,  1874. 

Karstenite,  Min.  p.  621.— Llmeburg,  cryst.,  Miller,  Phil.  Mag.,  IV.,  xlvii.,  124,  1874 

Keroijte,     See  Cerolite. 

447  A.  Kerrite,  Genth,  Amer.  Phil.  Soc.  Philad.,  xiii.,  p.  396,  1873. 

In  fine  scales,  presenting  no  definite  shape  under  the  microscope.     Very  soft.     G.  =::  2*303 
(Chatard).     Color  pale  greenish-yellow,  with  tint  of  brown  ;  lustre  pearly. 
Analysis  (1.  c),  Chatard  (material  shown  by  microscopic  examination  to  be  pure). 

Si  *1  3Pe  Fe  Ni.Co  Mg  ign. 

I    38-29  11-41  1-95  032  0-25  20-40  21-25  =  99-87 

The  oxvgen  ratio  for  R  :  K  :  Si  :  II  =  5*4  :  3  :  10-3  :  9-5  or  6  :  3  :  10  :  10,  which  would 
^ive  2(3R'Si)  +  (ft, Si)  +  10  11. 

Exfoliates  upon  heating,  but  not  to  such  an  extent  as  jefferisite.  B.B  fuses  to  a  white 
Bnamel.  Decomposed  by  HCl  with  separation  of  silica  in  pearly  scales.  Found  as  an 
apparent  result  of  the  alteration  of  chlorite  at  the  corundum  locality,  Culsagee  Mine,  near 
Franklin,  Macon  Co.,  No.  Carolina.     Named  from  Prof.  Kerr,  State  Geologist. 

KiESERiTE,  Min.  p.  041.— Hallstadt,  anal.,  Wieser,  Verh.  Geol.  Reichs,  1871,  8,  p.  130; 
anal.,  and  cryst.  description,  Tschermak^  Ber.  Ak.  Wien,  Ixiii.,  315,  1871. 

495  A.  Kjerulfine,  v.  Kobell,  Joum.  pr.  Ch.,  II.,  vli.,  p   272,  1873. 

Massive,  cleavage  imperfect  in  two  directions,  approximately  OO''.      H.  4-5.      G.  3"15. 
Translucent  in  fine  splinters.     Color  pale  red.     Lustre  greasy.     Fracture  uneven. 
Analysis  (1.  c.j,  after  deduction  of  SiOa  (150  p.  c.)  and  AliOs  +  Fe-iOa  (5  40  p.  c). 

Mg  Ca  ]?J"a  n  5? 

40-86  5-96  1-28  5-28  46  62  =  100 

Formula.  2  ilg:J^  +  CaFl,  where  some  lime  is  replaced  by  soda.     Stands  near  -wagneritc, 
3ut  differs  in  the  large  percentage  of  Fl  and  almost  entire  absence  of  lime. 
Occurs  at  Bamle,  Norway. 

Klaprotholite,  Jahrb.  Min.,  1868,  415. — Appendix  I.,  p.  8. 

Knebelite,  Min.  p.  2G0.— Sweden,  Igehtrim,  B.  u.  H.  Zeit.,  xxix. ,  91,  870;  xxx.,  149, 

1871. 


KociiELiTE,   Wehsky,  ZS.  G.  Ges.,  xx.,  250,  1868.— Appendix  I.,  p.  8. 

Koiilerite.     Adam,  Tableau  Min.,  1869,  p.  71.— Synonym  of  onofrite,  Dana  Min.,  p.  56 
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KoKSCiiAROFFiTE,  Mill.  p.  243. — (?)  No.  Carolina,  with  corundum,  anal,  Genth,  Am.  Phil. 
Soc.  Philad.,  xiii.,  373,  1873. 

KoLLOPHAN.     Sandberger,  J.  pr.  Ch.,  II.,  ii. ,  129. ^Appendix  I.,  p.  9. 

,     10  A.  Kongsbergite,  Pisani,  C.  R.,  Ixxv.,  p.  1274,  1872. 

An  amalgam  of  silver  and  mercury  occurring  with  arquerite    (analysis   1.  c.  Ag.  80 '3,    Ilg 
3"7)  at  Kongsberg,  Norway.     Analyses  (1.  c.)    I.   crystalline;  2.   crystals. 

Ag  Hg  ) 

1.  f  95 -20  ^        4-74  I 

2.  I  94-94  5  06  J 

These  give  the  fortnula  AgisHg  (Ag  95*10,  Hg  4'90).  Pisani  suggests  the  posisibility 
that  the  occurrence  may  be  accidental,  but  if  not  so,  and  if  found  at  other  localities,  he  sug- 
gests the  name  Kongsbergite. 

471  A.  Koppite,  Kaop,  Jahrb.  Min.,  1875,  G7  (ZS.  G.  Ges.,  xxiii.,  056,  1871). 

Occurs  with  apatite  and  magnoferrite  in  a  granular  limestone  near  Schelingen,  Kaiser- 
stuhlgebirge,  Baden.     Color  brown.     Transparent. 

Analyses,  1.  Bromeis  (quoted  by  Knop  from  Handworterb.  d.  Chemie,  VI.,  708).  2. 
Knop  (1.  'C.) 

Cb       :Sro  Th    Ce  Fe       Mn        Ca        Mg       K 

1.0203    1-43    10-81  4-48     1-42    14-80     158    

2.01-90    Ce  10-10  (Di,La)  1-80    0  40     16  00    4  23 


Xa 

Fl 

ft 

2-37 

1-10 

1-50  =  101 

7-52 

Each  of  the  determinations  of  Knop  was  made  on  a  separate  quantity  of  the  naineral 
Rammelsberg  obtained  Cb  02-40,  Ce  0-09,  La,Di  3  "00.  Knop  writes  the  formula  5R  2Cba 
neglecting  a  small  amount  of  fluorine.  This  mineral  has  been  hitherto  called  pyrochlorc 
but  Knop  separates  it  from  that  species  on  the  ground  that  it  contains  no  titanic  acid  an( 
little  or  no  fluorine.     Named  in  honor  of  Prof   Kopp,  of  Heidelberg. 

496  A.  Korarfveite,  F.  Radominsld,  C.  R.,  Ixxviii.,  p.  704,  1874.  A  name  proposed  pre 
visioiially  for  a  phosphate  of  cerium  containing  fluorine  near  monazite.  It  occurs  in  albii 
with  gadolinite,  hjelmite,  and  beryl  at  Korarfet  near  Fahlun,  Sweden  (there  called  monazitej 

In  imperfect  crystals,  or  crystalline  masses  often  very  large  ;  one  cleavage  perfect.  DoubU 
refracting  (Des  Cloizeaux).  G.  4  03.  Color  yellow  passing  into  brown.  Fracture  vitreousj 
translucent.     Streak  grayish-yellow. 

Analysis  (1.  c. )  made  upon  impure  material,  and  consequently  needing  confirmation. 

Oe  La  Di  Ca  Mg  3Fe  Fl  P  H 

^7-40~'  1-24  tr  0-32  4  35  27*38  tr     =     100-69 

; 

B.  B.,  infusible.    Partially  attacked  byHCl  with  evolution  of  CI.    Completely  decomposed.1 
by  sulphuric  acid  and  bisulphate  of  potash. 

KoTsciiUBEiTE,  Min.  p.  497. — Relation  to  Mmmererite,  etc.,  v.  Leuchtenberg,  Bull.  Soo.  . 
Imp.  St.  Pet.,  xiii.,  34,  1809. 

Kryokonite.    See  Cryoconite. 

Labradorite,  Min.  p.  341. — Examination  of  the  cause  of  the  iridescence,  Vogelsang, 
Arch.  Ncerland,  iii.,  32,  1808. 

Exhaustive  cryst.  and  microscopic  investigation  by  Schrauf^  in  which  he  shows  the  pre- 
sence of   inclosed    crystals  of   augite,  hematite,  and  magnetite  (with  picotite  ?).     He   also 
describes  two  varieties  of  microscopic  inclosures  to  the  presence  of  which  the  color  is  du* 
the  first  he  calls  MTCROPLakite.     They  form  rectangular  tabular  crystals  {a.\a  =  90°,  a 
secondary  plane=:153i°-153°)  and  lie  in  a  position  perpendicular  to  that  of  the  augite  needles. 
By  transmitted  light  they  are  grayish-yellow  to  brownish,  by  reflected  light  reddish-green  to 
green  and  blue  (the  colors  of  thin  media).     Schrauf  says  that  in  most  of  their  properti< 
they  agree  with  magnetite,  though  their   apparent   insolubility  is  against  that  idea.     Th^ 
second  kind  of  inclosures  he  calls  micropiiyllite,  they  form  indistinct  crystalline  scales, 
«Jid  lie  paraflel  to  the  direction  of  the  augite  crystals  ;  they  are  from  *05  to  "1  mm.  in  length, 
wjd  -02  to  -04  in  breadth;   their  true  nature  is  doubtful.     Ber.  Ak.  Wien,  Ix.,  Dec,  1869. 
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Labrador,  analyses  of  two  varieties;  violet  (with  11  14  p.  c.  Oa)  and  white  (with  94  p.  c 
C:i),  Oudeniitnmi^  J.   pr.  Ch.    cvi. .  oG,  1800. 

Narodal,  analyses,  v.  R<(th,  Fogg-. ,  cxxxvi. ,  424;  cxxxviii.,  171  ;  TmhervKik,  ibid.,  cxxxviii., 
102;   li<(imniii<h('rg,  ibid.,  cxxxix.,  178;   ibid.,  cxli.,  174. 

Waterville,    N.  Hanipshiro,    analyses,  E.  K  Jhnui,  Am.    J.  Sci. ,  III.,  iii.,  48,    1872. 

Greenland,  anal.,  JdKor.ski/.  Ber.  Chem.  Ges.  Berlin,  187;j,  1454. 

Veresi)atak,  cryst.,  anal  ,  and  de.scription  of  products  of  decomposition,  Tschermak^  Tsch. 
Rlin.  Mitth.,  1874,  209.     See  also  Fckhpdr. 

Lampadite,  Min.  p.  181.  — (Kupfermanganerz),  Chili,  anal.,  Fremel,  Jahrb.  Min.,  1873, 
SOI. 

Lanahkite,  Min.  p.  G28.— Analyses,  Jfds/celi/i-f;  and.  Flight,  giving  the  formula  l*bS  +  I* 
vsith  no  water  and  no  carbonic  acid,  J.  Ch.  Soc. ,  IL^  xii.,   103. 

Pisani  has  analyzed  1.  from  Scotland  and  finds,  as  above,  no  carbonic  acid,  except  as  due 
o  impurity,  he  gives  the  fornmln  l*b"-'iS  ;  he  adds  the  results  of  an  optical  examination  C.  R., 
xxvi.,  114;  JdiiitcUcz,  ib.,  p.   1420,  1873. 

Corrected  angles  given  by  Schrauf^  Tsch.  Min.  Mitth.,  1873,  137. 

Langite,  Min.  p.  665.— Anal.,  Maskdyne  and  Flighty  Ber.  Ch.  Ges.  Berlin,  1870,  934. 

Lapis  Lazuli,  Min.  p.  331. — (lasurstein),  "a  mixture  of  granular  calcite,  paralogite 
=  ekebergite)  and  an  isometric,  ultramarine  mineral,  which  is  generally  blue,  or  violet 
ometimes  also  colorless,  and  in  the  last  case  assumes  a  blue  color  on  heating,"  — thor- 
)ugh  microscopic  examination  and  discussion  of  relation  to  hauynite  and  no^ite  (nosean), 
Vogcbang,  Vers.  Med.  K.  Akad.  Amsterdam,  II.,  vii.,  161,  1873.  The  same  matter  has  been 
jreviously  investigated  by  Fischer  (Krit.  Mikr.  Stud.,  1809,  p.  40). 

Laumontite,  Min.  p.  399. — Cryst.  description,  Kokscharow,  Min.  Russl.,  v.,  150. 
Anal.,  V.  FcUenberg^  Jahrb.  Min.,  1809,  373. 

St.  Bartholomew,  anal.  {Norihtrdni),  Ak.   H.   Stockholm,  IX.,  No    12,  Nov.,  1870  (Cleve 
Jeol.  W.  India  Is.,  p.  30,   1870). 
Caporciano  (--caporcianite),  anal.,  BccJd^  Achiardi,  Boll.  Cora.  Geol.,  Ital. ,  1871,  139. 

Laurite,  Min.  p.  74.~With  platinum  from  Oregon,  Wce/der,  Am.  J.  Sci.,  IL,  xlviii  , 
41,  1808.  »        .  , 

Lavroffite,  Min.  p.  216. — Composition  and  description,  a  diopside  colored  green  by  4*20 
).  c.  of  vanadate  of  lime,  Hermann,  J.  pr.  Ch.,  II.,  i.,  444;  Koksch.  Min.  Russl.,  vi.,  200. 

L.A.XMANNITE.  Nordcnskiold^  Pogg.,  cxxxvii.,  209. — Appendix  I.,  p.  9. 

Lazulite,  Min.  p.  572. — Vesuvius,  note,  v.  Bath,  Pogg.,  cxxxviii.,  491. 

No.  Carolina,  with  corundum,  Gent/i,  Am.  Phil.  Soc.  Philad.,  xiii.,  404,  1873. 

Lead,  Min.  p.   17. — Native,  found  with  native  iron  (q.  v.)  in  the  bed  rock  of  the  gold 
lacers,  covered  by  0  feet  of  gravel,  at  Camp  Cr.,  Montana.    Occurs  in  irregular  and  rounded 
luttened  pieces,  from  the  size  of  a  pin  head  to  i  inch  ;  coated  with  massicot,  probably  also 
)y  cerus.site  ;  shows  crystalline  structure.     The  solution  contained  gold,  but  no  silver    Geuth 
^m.  Phil.  Soc.  Philad.,  xi.,  443,  1870.  '  ' 

Pflucker  also  speaks  of  the  occurrence  of  native  lead  in  rounded  grains  at  many  localities 
\  W.  of  Iluancavelica  (Peru).  It  contains  little  silver,  but  considerable  antimonv,  Domevko' 
d  App.  Min.  Chili,  1871.  '' 

Leadiiillite,  Min.  p.  624. —Relation  to  susannite  fq.  v.),  Kenngott,  Jahrb.  Min.,  1868, 

Composition  discussed,  relation  to  maxite  {(\.  v.),  Iliiitze,  Pogg.,  clii. ,  250. 

Anal.,  Bcrtmnd,  Bull.  Soc.  Ch.,  xix.,  67,  1873  ;  Laspeyres,  Jahrb.  Min.,  1873,  292. 

Lepidolite,  Min.  p.  314.— Eulenlohe,  Fichtelgebirge,  Sandberger,  Ber.  Ak.  Miinchen, 
871,  93. 

Lesleyite,  Min.  p.  800.— Appendix  I.,  p.  18.    ' 

Lettso.mite,  Min.  p.  666.— See  Cyanotiuciiite. 

Leucaugite,  Min.  p.  216.— Amity,  N.  Y.,  anal.,  Leeds,  Am.  J   Sci.,  III.,  vi.,  24.  1873. 
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Leuchtenbergite,  Min.  p.  500. — Chem.  composition,  Kenngott^  Jahrb.  Min.,  1868,  20o 

Leucite,  Min.  p.  334. — Microscopic  structure,  Zirkel,  ZS.  G.  Ges.,  xx.,  97,  1868;  Jahrb 
Min.,  1870,  800;  v.  Lasaulx,  Jahrb.  Min.,  1872,  408. 

Contains  rubidium  and  caesium,  /.  L.  Smith,  Am.  J.  Sci.,  II.,  xlix.,  335,  1870. 

Vesuvius,  anal.,  v.  Bath,  Pogg.,  cxlvii.,  264;  enveloped  in  sanidin,  ibid.,  Erg.  Bd.,  vl, 
381  and  198  ;  see  also  ScaccM,  Atti  Accad.  Napoli,  v.,  March,  1870;  Sept.  14,  1872. 

Vesuvius  shown  by  accurate  measurements,  as  well  as  by  the  presence  of  striated  faces 
(due  to  twining),  to  be  tetragonal.  The  ordinary  crystals  show  the  planes  1,  4 -2,  also  2-i 
and  /;  i/\i  (  =  4'2 a4-2)  =  133"  58'  ;  a  (vertical)  =0 "52037;  composition  face  2-i.  Also  anal., 
V.  Rath,  Pogg.,  Erg.  Bd.,  vi.,  198,  1873  (or  Jahrb.  Min.,  1873,  113). 

Note  by  Scacchi,  Boll.  Com.  Geol.  Ital.,  1873,  183. 

Leucophanite,  Min.  p.  260. — Cryst.,  Nordensldold,  OEfv.  Ak.  Stockh.,  1870,  xxvii.,  557 
Cryst.,  Bertrand,  Ann.  d.  Mines,  VII.,  iii.,  24.  Cryst,  v.  Lang,  Tsch.  Min.  Mitth.,  1871,  p 
82. 

Leucopyrite,  Min.  p.  77  (^^lollingite,  Dana) — and  loUingite,  anal.,  Przibram,  Zepharovich, 
Lotos,  Jan.,  1870. 

In  Dana's  Mineralogy,  1868,  the  names,  leucopyrite  and  lollingite  previously  used  as  sy- 
nonyms, were  given,  leucopyrite  to  the  mineral  with  the  composition  FeAs^,  apd  lollingite  i 
to  the  compound  FcoAsa  (supposed  to  include  the  arsenical  pyrites  from  Lolling,  not  then 
known  to  have  been  analyzed).  It  appears,  however,  that  a  little  earlier,  Zepharovich  (Verb. 
Min.  Ges.  St.  Pet.,  II.,  iii.,  1867)  had  found  the  Lolling  mineral  to  have  the  composition 
FeAsj,  and  hence  proposed  for  it  the  name  lollingite,  reserving  Shepard's  name,  leucopyrite, 
for  the  FcjAss.  The  names  as  given  by  Zepharovich  have  the  priority,  and  should  be  received. 
In  another  printing  from  the  stereotype  plates  (6th  sub-edition)  of  Dana's  Min.  the  change 
will  be  made.  It  is  to  be  added,  however,  that  there  was  no  "  confounding  of  the  names  " 
(Naumann,  Min.,  p.  611,  1874)  in  Dana's  Mineralogy. 

Levynite,  Min.  p.  431. — Richmond,  Vict.,  com.i>.,  Kenngott,  Jahr.  Nat.  Ges.  Zurich,  xvi. , 
132,  262,  1871. 


Lignite,  Min.  p.  755. — Pecton  Co.,  N.  S.,  anal,  and  description,  How,  Phil,  Mag.,  IV., 
xxxvii.,  264. 
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414  A.  liimbachite,  Freuzel,  Jahrb.  Min.,  1873,  789;  Min.  Lex.  Sachsen,  p.  184. 
Massive.     G.  =  2*395.     Lustre  greasy.     Color  grayish  to  greenish-white.     Not  hard  noi 
brittle.     Does  not  adhere  to  the  tongue.  , 

Analyses,  Frenzel  (1.  c.)  I| 

Si  ^1  Fe  Mg  H 

41-42  22-09  23-67  12-47=    99  65  . 

42  03  19-56  1.46  2561  12-34=10100  \ 

Frenzel  gives  the  formula  3Mg  2Si  +  AlSi  +  311.  Hence  in  oxygen  ratio  it  stands  very 
nearcerolite  (Kerolith),  from  which  species  Frenzel  has  separated  it,  though,  as  he  shows,  the 
analyses  vary  much.      U  :  fi  :  Si  :  11  =  1  :  1  :  3  :  1. 

Occurs  at  Limbach,  filling  cavities  or  fissures  in  serpentine. 

A  similar  mineral,  occurring  in  serpentine  at  Zoblitz,  has  been  called  Zoblitzite  by  Fren- 
eel  (Min.  Lex.  Sachsen,  p.  351).  Massive.  Color  light-yellow.  An  analysis  gave  Melling 
{}.  c.  and  Jahrb.  Min.,  1873,  789),  Si  47-13,  Al  257,  Fe  292,  Mg  3643,  li  11-50  =  100-25. 

* 

LiMBiLiTE,  Min  p.  258. — Rosenbusch  thinks  that  the  limbilite  of  de  Saussure  cannot  be 
regarded  as  a  result  of  the  decomposition  of  chrysolite,  but  rather  of  the  glassy  matter  of 
B-ich  a  rock  as  has  been  called  by  him  limburgite,  Jahrb.  Min.,  1872,  169. 

LiME-WAVELLiTE,  KosmanTi,  ZS.  G.  Ges.,  xxi.,  795,  1869.— Appendix  I.,  p.  9. 

LiMONiTE,  Min.  p.  172.— Pseudomorph  after  cerussite,  Kosmann,  ZS.  G.  Ges.,  xxi.,  644, 
869.  ?         .        1 

LiNARiTE,  Min.  p  663. — Cumberland,  exhaustive  cryst.  memoir,  with  many  new  forms. 
Kokscharow,  Min  llussl.,  v.,  206. 

Chili,  Domeyko  2d  App.  Min.  Chili,  p.  32,  1867;  Bertrand,  Ann.  d.  Mines,  VIL,  i.. 
414.  1872.  '  >      . 

Sezbanya,  cryst.  memoir,  Schrauf,  B^r.  Ak.  Wien,  Ixiv.,  172  (1871) ;  Ixv.,  241,  1872. 
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LiTniopnoRiTE,  Appendix  I.,  p.  9. — Lasjieyres^  Jahrb.  Min.,  173,  1809, 

29  A.  Liivingstonite,  M(triano  Barcciia,  Naturaleza,  iii. ,  35.  1874;  iii.,  p.  A 72,  187i5, 
^m.  J.  Sci.,  III.,  viii.,  p.  145,  1874;  ix.,  p.  G4,  1875. 

In  prisms,  and  columnar  groups  much  like  stibnite,  and  apparently  isomorphous  with  it. 
II.  =  2  (Breithaupt's  scale).  G.  =  4*81.  Color  bright  lead-gray.  Streak  7'ed  (not  black  aa 
with  stibnite).     Analysis,  Barcena  (1.  c.) 

S  Sb  Hg  Fe 

2908  5312  1400  350  =  9970 

Whence  the  atomic  ratio  for  the  sulphur,  antimony,  mercury  and  iron,  18  17  :  8*7  :  14  • 
12  =  (nearly)  15  :  7  :  1  :  1,  or  4SbS3  +  HgS  +  FeS-.  Fuses  at  the  first  touch  of  the  blow- 
pipe flame,  giving  off  white  fumes  in  abundance.  Not  sensibly  attacked  by  cold  nitric  acid, 
but  dissolved  in  the  warm  acid  with  a  white  residue. 

Occurs  at  Huitzuco,  State  of  Guerrero,  Mexico,  in  a  matrix  of  carbonate  and  sulphate  of 
lime,  together  with  sulphur,  cinnabar,  stibnite  and  valentinite. 

L{)LiiiNaiTE,  Min.  p.  7G  (=  leucopyrite,  Dana). — Reichenstein,  Silesia,  anal,  (containing 
gold),  Guttler,  Jahrb.  Min.,  1871,  81. 

Chanarcillo,  anal.,  Domeyko  3d  Append.  Min.  Chili,  1871. 

Dobschau,  Hungary,  anal.,  JVledzicicdzki,  Tsch.  Min.  Mitth. ,  1872,  IGl. 

See  also  Leucopyrite. 

595  A.  Ludwigite,  G.  Tachermak,  Tsch.  Min.  Mitth.,  1874,  p.  59, 

In  finely  fibrous  masses,  the  fibres  generally  short  and  in  a  parallel  position,  so  that  on  the 
fresh  fracture  it  has  a  silky  lustre.  H.  =5.  G.  =  3  907-3  951  (lighter  colored  variety), 
4  010  (dark-colored  variety).  Color  blackish-green,  and  again  almost  perfectly  black  with 
a  tinge  of  violet.  Tough.  Streak  dark-green,  of  a  somewhat  lighter  color  than  the  mineral 
itself.     In  microscopic  splinters  transparent,  with  a  greenish-brown  color. 

Analysis,  Ludwig  and  Sipocz,  1.  c.  1.  (mean  of  7  partial  analyses)  G.  =  3  951,  color  dark- 
green.     2.  G.  =4  010,  black. 

B  3Pe  Fe  Mg 

1.  1009  39-92  12-46  31  09  =  100  16* 

2.  1506  39-29  17-67  20  91=    98-93* 

*  Traces  of  manganese. 

For  analysis  2.  Tschermak  gives  the  formula  2MgB  -Y-  FeIPe,  which  corresponds  also  to 
analysis  1,  though  here  a  little  Mg  takes  the  place  of  some  Fe. 

A  microscopic  examination  proved  the  absence  of  magnetite  in  the  material  analyzed, 
though  magnetite  and  also  sometimes  calcite  are  generally  intimately  associated  with  it. 

Heated  in  the  air  the  mineral  becomes  red  ;  in  fine  splinters  fusible  with  difficulty  to  a 
black,  strongly  magnetic,  slag.  With  the  fluxes  gives  the  reaction  for  iron.  Dissolved 
slowl}'  by  cold  hydrochloric  acid  when  in  the  state  of  a  fine  powder. 

Occurs  imbedded  in  a  crystalline  limestone,  with  irregularly  situated  beds  of  magnetite, 
at  Morawitza  in  the  Banat. 

According  to  F.  Berwerth  (Tsch.  Min.  Mitth.,  1874,  247)  ludwigite  occurs  altered  to 
limonite.  An  analysis  of  material,  having  a  brownish-red  color,  and  graduating  insensibly 
into  pure  ludwigite,  afforded  him:  "^q  75  34,  Mn  tr.,  Oa  009.  Mg  5-80,  (/  105,  Si  2  83, 
II  14-51,  B  0  08  =  101  02.  G,  =  341.  Besides  the  limonite  (8817  p.  c),  Berwerth  con- 
eiders  that  some  talc,  brucite,  magnesite,  and  calcite  are  also  here  present  as  mechanically 
mixed  impurities. 

LuNEBURGiTE,  Nollner,  Ber.  Ak,  Miinchen,  1870,  291. — Appendix  I.,  p.  10. 

132.  Luzonite,  WeisbncJi,  Tsch.  Min.  Mitth.,  1874,  p.  257. 

Massive,  with  uneven  fracture,  with  but  little  tendency  to  cleavage.  In  ca\aties  there  were 
also  observed  some  minute  crystals,  whose  form  could  not  to  be  distinguished.  H.  =  3  5 
G.  =4  42.  Color  dark  reddish-steel  gray,  turning  violet  with  time.  Lustre  black  and 
metallic.     Streak  black.     Brittle. 

Analysis,  Winkler,  1.  c. 

S  Sb  As  Cu  Fe 

33-14  2-15  10-52  4751  0.93  =  10055 

This  gives  substantially  CusAsSi  =  3  6uS  -i-  As^Ss,  or  similar  to  enargite 
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It  is  closely  related  to  famatinite  (q.  v.)  and  Weisbach  says,  though  without  sufficient 
reason,  that  the  two  are  probably  isomorphous,  while  it  forms  a  dimorphous  group  with 
enargite.  The  sole  reason  for  separating  the  mineral  from  enargite  seems  to  be  its  structure- 
less character,  nearly  destitute  of  cleavage,  but,  unsupported  by  observations  on  tho  crystal- 
line form,  this  cannot  be  regarded  as  conclusive. 

Occurs  in  the  copper  veins  of  Mancayan,  district  of  Lepanto,  Island  Luzon  (Manila). 
Associated  with  the  following  minerals,  named  in  the  order  of  their  deposition  :  Quartz,  pyritc, 
Cluzonite),  enargite,  quartz,  tetrahedrite,  barite. 

447  B.  Maconite,  Oenth,  Amer.  Phil.  Soc,  Philad.,  xiii.,  390.  1873. 

In  irregular  scales,  resembling  a  variety  of  jefferisite.  Soft,  but  slightly  harder  than 
kerrite.  G.  =  2  827  (Chatard).  Color  dark  brown  ;  lustre  pearly,  inclining  to  sub-metallic. 
Analysis.  1.  c  .  Chatard  and  Genth. 

Si  ^1  3Pe  Fe       Ni,Co        J^Ig        Li        Na  K  ign. 

J    34-22       21-53        12-41        032        0-12        14-46      tr        0-51        5-70        11-85  =  101-ir 


Oxygon  ratio,  ]fe  :  Jj  :  Si  :  H  =  3  :  6  :  8  :  5  nearly,  or  3 R,  2 Si  +  2  (S,  Si)  +  5H. 

Exfoliates  largely  on  heating,  and  fuses  with  difficulty  to  a  brown  glass  ;  easily  decom 
posed  by  hydrochloric  acid,  with  separation  of  silica  in  scales. 

Contains  numerous  fragments  of  corundum,  and  some  microscopic  reddish- brown  crystal: 
which  may  be  sphene.  Found,  as  an  apparent  result  of  the  alteration  of  chlorite,  at  th^ 
corundum  locality,  Culsagee  Mine,  near  Franklin,  Macon  Co.,  No.  Carolina. 
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Magnesite,  Min.  p.  G85. — Traversella,  cryst. .  Stravei\  Atti  Accad.  Sci.  Torino,  vi  ,  374, 
1871. 

Greiner,  Tyrol,  note,  ZepJuirovicJi,  Ber.  Ak.  Wien,  Ixvii.,  750,  1868. 

From  the  Alps,  crystals  with  0,  /,  z'-2,  also  anal ,  B'lmpf,  Tsch.  Min.  Mitth.,  1873    203. 

Var.  breunnerite,  anal.,  Leeds^  J.  Frank.  Inst.,  III.,  Ix.,  03,  1870. 

M.VGNETITE,  Min.  p.  149.— Crystals  from  Achmatowsk,  Avith  planes,  0,  1,  z,  3-3,  ^,^-3. 
5-!},  i-\>  ZS.  G.  Ges.,  xxi.,  489,  1869. 

Auerbach,  anal.,  containing  nickel,  PeterHeii,  J.  pr.  Ch.,  cvi.,  441,  1869. 

Wolfach,  anal.,  Petersen,  Pogg. ,  cxxxvi. ,  500,  1809. 

Traversella,  cryst.,  Struvei^  Atti  Accad.  Sci.  Tormo,  vi.,  374,  1871. 

Brewster,  N.  Y..  pseudomorph  after  dolomite  and  chondrodite,  J.  D.  Dana,  Am.  J.  Sci 
[IL,  viii.,  375,  1874. 

In  mica  from  Pennsbury,  reply  of  J.  D.  Ddiia  and  G.  J.  Brush  to  a  note  by  Rose  (see  hema- 
tite). Am.  J.  Sci.,  II.,  xlviii.,  300,  1809  (Jahrb.  Min.,  1874,  Oil). 

Both  Zirkel  (Microscop.  Besohaflf.  der  Min. ,  1873,  p.  247)  and  Rosenbusch  (Phys.  d.  Min., 
1873,  p.  213)  speak  of  the  mineral  in  the  mica  of  Pennsbury  as  being  hematite.  It  is  diffi- 
cult, however,  to  see  how  this  view  can  be  reconciled  with  the  investigations  of  Brush  (1.  c. ). 
He  found  that  the  mineral  was  blackish  to  smoky-brow^n  in  color,  and  strongly  magnetic.  It 
had  moreover  a  black  streak.  Upon  being  heated  to  redness  out  of  contact  of  the  air  it  re- 
tained its  color,  but  heated  with  access  to  the  air  it  became  red.  It  was  sometimes,  in  conse- 
quence of  alteration,  changed  to  a  bright  red  or  yellow  mineral.  The  red  substance  had  a 
red  streak,  the  yellow  substance  an  qphre-yellow  streak ;  the  last  became  red  when  heated. 
Prof.  Brush  concludes  that  the  black  mineral  is  in  all  probability  magnetite,  the  red  mineral 
is  hematite  (arising  Irom  the  oxidation  of  the  original  magnetite),  and  the  yellow-ochre  min- 
eral is  hydrated  sesquioxyd  of  iron,  due  to  hydration  as  well  as  oxidation. 

189.^Magnochrom:te,  Bock,  Inaug.  Dissert.  Breslau,  1809.  Wehsky.  ZS.  G.  Ges.,  xxv., 
394,  1873. 

A  variety  of  chromite  from  Grochau,  Silesia,  containing  a  large  amount  of  magnesia.  It 
has  been  previously  described  by  Breithaupt  (1832,  IIL,  p.  234:  1847,  III.,  777),  and  also  by 
other  authors  In  physical  characters  it  agrees  with  chromite.  except  in  its  want  of  metal: : 
lustre  and  low  specific  gravity.  According  to  Breithaupt  G.  =  4  031-4-110  (this,- Websk^> 
Buggests,  is  in  part  accounted  for  by  the  presence  of  impurities).  It  occurs  in  rounded 
grains  embedded  in  a  green  gangue  from  which  it  cannot  be  entirely  separated.  This  gangue 
mineral  is  considered  by  Websky  as  a  new  species,  and  using  an  analysis  of  it  (v  grochauiie) 
he  deducts  it  from  an  analysis  of  a  mixture  of  the  two,  made  by  Bock;  and  obtains  the 
following  as  the  composition  of  the  magnochromite  :  ^1  =  29*92,  €r  =  40-78,  Fe  =  15-30, 
iMg  —  14  00  =  100  00.  This  result  agrees  with  the  general  formula  %^  of  the  spinel  group 
g->  mg  m  this  case  4  (Al,€r),  (3Fe,  5%). 
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MALAcniTE,  Min.  p.  715. — Pseudomoiph  after  atacamite,  Kokscharow^  Bull,  Soc.  Imp     ^t 
Pet.,  xviii.,  180,  1873  ;   Tschermak,  Miu.  Mitth.,  1873,  89. 

Mai  :h)nite,  f/^Z7ec7i.--AppendixI.,  p.  10. 

Mangandistiien.     See  Ardennite. 

290  A.  Manganophyllite,  IgeLstrOin,  Jabrb.  Min.,  1872,  296,  (Kemigott,  1873,  56). 
Ht.Tag'oiial  ?     In  thin  plates,  like  other  micas. 

Color  bronze  to  copper-red.     Streak  pale  red.     In  thin  scales  translucent  with  a  rose-red 
color. 

Analysis,  Igelstrom  (1.  c.) 

Si  ^1  Fe  Mn  Oa  ^fg         K,Xa        ign. 

88-50        11-00        3-78        21-40        3-20        15-01        5-51         1-60     =     100 


IS  (1.  c.)  that,  if  we  call  the  loss  II  and  reckon  it  with  the  bases,  the  oxygen 
silica  becomes  11  72  :  12  or  R  :  IJ  :  Si  =  l :  8  :  4  nearly  (the  ratio  of  lenido- 


Kenngott  observes 
ratio  for  bases  to  silica  becomes  11  72  :  12  or  R  :  li  :  Sirrl :  8  : 4  nearly  (the  ratio  of  lepido- 
melane).     The  alkalies  appear  to  be  for  the  most  part  potash. 

B.  B.  gives  no  coating  on  charcoal  ;  -with  borax  or  soda  affords  a  strong  manganese  reac- 
tion.     Soluble  in  HCl  with  the  separation  of  silica  in  the  form  of  the  original  scales. 

Occurs  with  tephroite,  hydrotojjhroite,  hamartite,  magnetite,  calcite,  garnet,  etc.,  at  the 
manganese  mine  Pajsberg,  near  Filip.stadt,  Sweden. 

Igelstrcim  calls  attention  to  the  fact  that  his  manganoijhyll  is  in  many  respects  similar  to 
the  imperfectly  described  (no  analyses)  alurgite  of  Breithaupt  (Dana's  Min.  p.  764). 

Marcasite,  Min.  p.  75. — Pseudomoiph  after  bournonite,  chalcopyrite,  magnetite,  Doll, 
Tsch.  Min.  Mitth.,  1874,  87,  88. 

(Weisskupferorz)  Halsbrdche,  near  Freiberg,  an  analysis  by  Firnzel  gave  results  agreeing 
with  the  formula  R.S;)  (Cu=  10-75  p.  c,  Fe  =  40-47),  it  is  a  compound  between  marca.site  and 
chalcopyrite,  and,  if  constant  in  composition,  Frenzel  suggests  that  it  should  have  a  distinctive 
name,  Jahrb.  j\[in. ,  1878,  785. 

Marceline,  Min.  p.  163.— Examined  by  v.  Kohcll^  J.  pr.  Ch  ,  II.,  iii.,  467. 

Margarite,  Min.  p.  506.— No  Carolina,  anal.,  J".  L.  Smith,  Am.  3.  Sci.,III.,  vi.,  184 ; 
analyses,  Genth,  Am.  Phil.  Soc",  Phihid.,  xiii.,  899,  1873. 

Optical  character  investigated,  B(iuci\  ZS.  G.  Ges.,  xxvi.,  180,  1874. 

Mariposite,  a  name  proposed  provisionally  by  Prof.  Silliman  for  an  anhydrous  silicate  con- 
taining as  bases,  according  to  the  blowpii)e,  iron  (protoxide),  alumina,  chromiiim,  lime, 
magnesia  and  potash,  with  traces  of  manganese  and  sulphuric  acid.  It  had  a  light  apple- 
green  color,  occurs  in  scales  and  associated  with  pyrite  in  a  gangue  of  dolomite  (ankerite) 
mingled  with  quartz  ;  frnm  the  ^Mariposa  estate,  California.  (Cal.  Acad.  Sci. ,  III.,  880,  1868). 
It  has  since  been  referred  jjro  vision  ally  to  fuchsite  (Min  p.  811,  anal.,  16).  though  its  iden- 
tity with  that  species  has  not  been  finally  determined.  It  is  the  constant  associate  of  the  ore 
throngh  the  Mariposa  region,  and  in  consequence  of  its  paragenetical  relations  deserves 
further  investigation. 

Marmolite,  Min.  p.  465.     See  Serpentine. 

Martite,  Min.  p.  142. — Brazil,  Ihsenbxisch,  Jahrb.  Min.,  1871,  78. 

309  A.     Maskelynite,  Tschermak,  Ber.  Ak.  Wien,  Ixv.,  p.  122,  1872. 

Isometric  ;  form  a  distorted  cube.  In  gi-ains  transparent,  colorless,  with  milky  portions 
arising  from  alteration.  In  the  microscopic  section  seen  to. have  a  rectan-uilar  onthne,  and 
shown  by  optical  properties  to  be  isometric.  II.  =  about  6-5.  B.  B.,  fusible  with  difKculty 
to  a  transparent  glass.  Analysis,  mean  of  two  closely  agreeii:g  analyses  made  by  different 
methods : 

Si  ^1         FeFe       ('a        Mg        Xa  Iv 

54-8         24-8         4-7         111         tr         4-9         12         =         101 '0 

The  iron  comes  from  a  little  magnetite  iDresent.  and  deducting  this  we  obtain  :  Si  5G3L 
Xl  25-7,  ("a  11-6,  Na  51,  K  18  =  100  00. 

The  oxygen  ratio  is  nearly  fi  :  fi  :  Si  =  1  :  3  :  6,  or  that  of  labradorite. 
Occurs  in  the  meteorite  from  Shergotty,  near  Behar,  India. 
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635  A.  Maxite,  Laspeyres,  Jahrb.  Min.,  1872,  407,  508  ;  1873,  292. 

Orthorhombic.     Massive,  crystalline.     Cleavage  tabular,  perfect. 

Optical  characters— acute  bisectrix  normal  to  the  cleavage  surface.  Double-refraction 
strono-  character  negative.  Axial  angle  small.  Apparent  angle  in  air  for  red  rays  19°  38' ; 
for  blue  22"  45' ;  for  white  20°  51'.  H.  =  2-5-3.  G.  =  G-87  (leadhillite  6-26-6 "44;  6-60, 
Sardinia,  Jki'trand).  Colorless.  Transparent  to  translucent.  Lustre  adamantine  to  pearly. 
Fracture  conchoidal  to  splintery.     Slightly  brittle. 

Analysis,  Laspeyres  and  Eichhorn  (1,  c. ) 

Ph  S  0  S 

81-91  814  S'OS  1-87  =  10000 

Laspeyres  writes  the  formula  5;^bS  +  9f*bC  +  4l*b  +  SI^,  making  it  a  hydro-sulpho-car- 
bonate  of  lead. 

Fuses  easily  in  the  flame  of  ^  spirit  lamp,  forming  a  yellow  bead,  crystalline  on  cooling.] 
On  charcoal  gives  a  lead  coating.  In  the  matrass  decrepitates,  expands  and  becomes  white] 
and  non-transparent,  giving  off  water.     Insoluble  in  water.     Soluble  in  nitric  acid. 

Occurs  with  anglesite  and  cerussite  in  galenite  at  the  Mala-Culzetta  mine  near  Iglesias, 
Sardinia. 

Maxite  resembles  leadhillite  very  closely  in  its  physical  characters,  especially  in  its  optical 
properties,  and  is  not  far  off  in  composition.  Bertrand,  on  this  account,  has  urged  that  the 
maxite  is  probably  nothing  but  an  altered  leadhillite  (Bull.  Soc.  Chem.,  xix.,  17,  1873), 
which  seems  not  improbable, 

Megabasite,  Min.  p.  604. — Morrochoco,  Peru,  anal,,  Pfliicker,  Domeyko  3d  App.  to  Min 
Chili,  1871. 

Meionite,  Min.  p.  318.— Vesuvius,  cryst.,  Brezina^  Tsch.  Min.  Mitth.,  1872,  16, 

Mel  ACONITE,  Min.  p.  136.  — Varieties  from  Chili  containing  3Fe,  and  others  with  Co  and 
Mn.     Domeyko  2d  App.  Min.  Chili,  p.  14  et  seq.,  1867;  4th  App.,  p,  11,  1874. 

Melanglanz.     See  Stephanite. 

Meerschaluminite,  Ross,  =  pholerite,  which  see, 

Melipiianite,  Min.  p.  263. — (Melinophane) — Cryst,,  NordensMold^  CEfv,  Ak.  Stockholm, 
1870,  xxvii. ,  556. 

Melopsite,  Min.  p.  478, — Shovtoi  by  Goppelsroder  to  be  a  magnesia- silicate,  J.  pr,  Ch,. 
cv.,  126. 

Menaccanite,  Min.  p.  143. — Titaniferous  sands  from  Chili,  Domeyko,  Ann,  d.  Mines,  VI  , 
xvi.,  540.     See  also  Min,  Chili,  2d  and  3d  App.  ;  Silva,  C.  R.,  Ixv.,  207. 
From  doleryte,  anal,,  Sandherger,  Ber.  Ak.,  Mimchen,  1873,  146. 
Norway,  analysis,  v.  Oerichteii,  Ann.  Ch.  Pharm.,'  clxxi.,  205,  1874. 
Canada,  analyses,  Harrington,  Canada  Geol.  Surv..  1874,  227. 

Meneghinite,  Min.  p,  105. — Occurs  in  the  emery  near  Schwarzenberg,  Saxony,  analysis 
and  description,  Frenzel,  Pogg.,  cxli,,  443. 

Mesoltte,  Min.  p.  430, — Iceland  and  Stromoe,  analyses,  Schmid,  Pogg.,  cxlii.,  118. 
In  dolerytes  of  Bergonne,  analyses,  Pisani,  C.  R.,  Ixxiii.,  1447,  1871. 
In  basalts,  Streng,  Jahrb.  Min.,  1874,  575. 

Metacinnabarite,  Moore,  Am.  J.  Sci.,  III.,  iii.,  36.     Appendix  I.,  p,  10. 

Durand  thinks,  after  an  examination  of  some  good  crystals,  though  without  the  oppor- 
tunity of  making  measurements,  that  there  is  a  strong  presumption  in  favor  of  the  mineral 
being  orthorhombic.  He  gives  two  figures,  which,  however,  look  much  like  a  combination  of 
the  cube  and  octahedron,  i.e.,  isometric,  as  before  suggested,  Proc.  Cal.  Acad.,  iv..  219, 
1872. 

225  A.  Meymacite,  Carnot,  C.  R.,  Ixxix.,  p,  639,  1874. 

A  hydrated  tungstic  acid,  formed  from  the  alteration  of  scheelite,  which  Carnot  suggests, 
may  have  been  accomplished  by  means  of  acid  waters  arising  from  the  decomposition  of 
pyrite. 
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Sometimes  yellow  or  greenish -yellow,  preserving*  the  crystalline  structure  and  cleavage  o* 
soheelite  ;  sometimes  when  the  alteration  has  been  more  complete,  the  mineral  is  friable 
between  the  fingers,  and  has  a  yellow  or  brownish  color.     Lustre  resinous. 

Analyses  (1.  c.)  1.  and  2.  on  friable  material,  color  yellow  to  brownish,  streak  sulphui 
yellow.     G.  —  3  80.     8.  firm,  with  lamellar  structure  and  yellowish  streak.     G.  =  4  54. 
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Deducting-  the  tungstate  of  lime  and  hydrated  oxyd  of  iron,  which  he  regards  as  impuri- 
ties, Caraot  deduces  the  formula  W,  211.  In  the  tube  gives  off  water.  On  charcoal  turns 
black.  With  salt  of  phosphorus,  gives  in  the  O.  F.  a  yellow  bead,  nearly  colorless  on  cooling. 
In  R.  F.  a  bead  colored  violet  to  red  (iron  and  tungstic  acid  together).  With  acids  gives  the 
reaction  of  tungstic  acid  when  treated  in  the  usual  way. 

Found  with  wolfram  and  scheelite  at  Meymac  (Corrcze),  France. 

Mica,  Min.  p.  301  et  seq. — Milben,  near  Petersthal,  anal.,  Nessler,  Jahrb.  Min.,  1869,  249. 

In  Scotch  granites,  analyses,  Jlaughton,  Phil.  Mag.,  IV.,  xl.,  62,  1870. 

In  granite  from  India,  anal.,  Onmbi/,  Journ  R.  Geol.  Soc.  Dublin,  II.,  iii.,  26,   1871. 

With  peiminite,  lepidolite,  etc.  (Verwachsungen),   i?'/'*<?,  Pogg.,  cxxxviii.,  177,  1869. 

Brewster,  N.  Y. ,  anal.,  lireide/ibdiigh.  Am.  J.  Sci.,  III.,  "vi. ,  207,  1873. 

Manhattan  Is.,  New  York,  analyses,  ScJiweitzer,  Amer.  Ch. ,  iv.,  443,  Jan.,  1874. 

Physical  and  optical  investigations,  Rensch  (Kornerprobe),  Pogg.,  cxxxvi. ,  130,  632;  Ber. 
Ak.  Berlin,  July,  1869,  530;  Max  Bauer,  Pogg.,  cxxxviii.,  337,  1869;  ZS.  G.  Ges.,  xxvL, 
137,  1S74;    Gooke^  relation  to  the  vermiculites,  Mem.  Am.  Ac.  Boston,  1874,  35. 

MiciiAELSONiTE,  Min.  p.  289. — (Erdmannite,  Bloinstrand),  composition  and  description. 
Nordenskiold,  GEfv.  Ak.  Stockholm,  1870,  xxvii.,  365. 

MiCROLiTE,  Min.  p.  513. — Shepard  Am.  J.  Sci.,  II.,  1.,  95,  1870. 

MiCROLiTES,  a  name  proposed  by  Vogelsang  (Philosoph.  d.  Geol.,  1867,  p.  139)  and  sinco 
used  by  Zirkel  (Mikroscop.  Beschaff.  d.  Min.,  1873,  pp.  33,  88)  for  microscopic  crystals,  some- 
times belonging  to  known  species,  sometimes  of  indeterminate  nature,  but  often  observed  in 
igneous  rocks.  The  method  of  aggregation  of  these  microlites  is  sometimes  very  remark- 
able.    Trichite  and  belonite  are  names  given  by  Zirkel  (1.  c.)  to  analogous  forms. 

Mikroplakite,  Mikrophyllite.     See  Labradouite. 

305  A.  Micrcsommlte.— Scacchi,  Rend.  R.  Accad.  Napoli,  Oct.,  1872,  ZS.  G.  Ges., 
xxiv.,  506.     Further  investigated  by  v.  Rath,  Pogg.,  Ann.  Erg.   Bd ,  vi.,  p.  372,  1873. 

Occurs  in  extremely  minute  hexagonal  crystals  ;  often  grouped  together.  Crystals  striated 
vertically,  occasionally  with  edges  truncated.  0  dull,  a  (vert)  =  "347.  1  A  /=lir  50  ;  1  : 
1  (over  i^=43°  4(X  ;  1:1  (adj.)  158°  34'  (angles  only  approximate). 

H.  6.    G.  2-60.     Transparent.     Colorless.     Analysis  (on  0  1  gr.  consisting  of  1500  crystals). 

=         104-2 

If  the  Na  belongs  to  the  CI  the  excess  ia  diminished  2  p.  c.     Oxygen  ratio  for  ?J :  Si=3  : 4. 

B.  B.  fusible  with  difficulty.  No  loss  by  violent  ignition  ;  in  hydrochloric  acid  decomposed 
with  separation  of  gelatinous  silica.  Occurs  at  Vesuvius  in  ejected  masses,  and  formed  by 
sublimation  in  the  leucitic  lava.     It  is  closely  related  to  sodalite. 

Milanite.     See  Halloysite. 

MiLARiTE,  Kenngott,  Jahrb.  Min.  1870,  81. — Appendix  I.,  p.   10. 

Kenngott  suggests  that  milarite  may  be  identical  with  levynite  (but  see  below),  Jahr.  Nat. 
Ges.  Z  irich,  xvi.,  132,  1871. 

According  to  Frenzel  the  locality  is  Val  Giuf,  Graubiinden,  iwt  Val  Milar.  He  has  made  an 
analysis  with  the  following  results:  1.  G.  =2-5i).  Analysis  2.  is  by  Finkener  (Eck,  Jahrb 
Min.,  1874,  62).     G.=2-5. 

.Mg  Na         Ka  H 

— _         (7-01)      1-55-100-00     Frenzel. 

0-20  0-65        5  74        1-69=  99  99     Finkeuet. 
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The  water  is  driven  ofE  only  at  a  hig-li  temperature  ;  Frenzel  regards  it  as  basic,  and  suggests 
that  the  mineral  belongs  near  petalite  (Jahrb.  Min.,  1873,  797). 
Can  the  excess  of  silica  be  due  to  impurity  ? 

MiLLERiTE,  Min.  p.  56.— Anal.,  Liehe,  Jahrb.  Min.,  1871,  843. 

MiLOSCHiTE,  Min.  p.  510. — May  be  a  mixture,  ^e/m^'ri^^,  Jahr.  Nat.    Ges.    Zurich,   xvii.^ 

MiMETiTE,  Min.  p.  537. — Nador,  province  Constatine,  anal.,  Flajoiot^  ZS.  G.  Ges.,  xxiv. 
40^  1872. 

Miriquidite,  Frenzel,  Jahrb.  Min.,  1874,  p.  073  (1873,  039). 

Rhombohedral,  a  (vert)  =  3-3a3.  Planes  li  and  -^It  Ba  -^R=12'r,  i?Ai?:-:6G°  and  114°. 
Crystals  very  minute  and  hence  measurements  only  approximate.  Plane  R  often  horizon- 
tally striated,  and  somewhat  curved  (cryst.  descript.  by  vom  Rath).  Also  massive  in  im- 
bedded portions  having  a  yellowish  to  reddish  brown  color.  Color  of  crystals  blackish -brown, 
on  edges  red  by  transmitted  light.  Streak  ochre-yellow.  Lustre  glassy.  Translucent  to 
opaque.     Brittle.  _      ..      .. 

H.  =4.  Contains  f*b,  iPe,  As,  P,  H,  but  the  want  of  sufficient  quantity  of  pure  material 
prevented  an  analysis. 

B.  B. ,  fusible  to  a  globule,  coloring  the  charcoal  yellow.  In  matrass  gives  water,  and  with 
the  lluxes  reacts  for  iron.  The  presence  of  the  acids  is  less  easily  proved,  and  Frenzel 
concludes  that  it  is  probably  a  very  basic  compound. 

Found  at  Schneeberg  with  chalcocite,  pyromorphite,  cuprite,  torbernite,  etc. 

MiSPiCKEL,  Min.  p.  78. — See  Arsenopyrite. 

MoNAZiTE,  Min.  p.  539. — (Turnerite),  Laacher  See.  cryst.  description,  v.  Eat/i,  Fogg 
Erg.  Bd.,  v.,  413,  1871. 

Cryst.,  Hessenherg.  Jahrb.  Min.,  1874,  876. 
.  Produced  artificially,  Radomiiiski^  C.  R.,  Ixxx.,  304,  1875. 
See  also  korarfveite. 

Monimolite,  Min.  p.  540. — Cryst.  note  (Scandinavia),  Nordenskiijld^  CEfv.  Ak.  Stocjj- 
holm,  xxvii.,  550,  1870. 

Montebr.\site,  Appendix  I.,  p.  10. — See  Hebronite. 

MoNTiCELLiTE,  Min.  p.  255.— Cryst.  relation  to  chrysolite,  v.  Rath,  Pogg.  Erg.  Bd., 
v.,  434.     Altered  to  serpentine  and  fassaite,  Pesmeda  Alp,  Ber.  Ak.  Berlin,  1874,  737,  747 

Monzonite,  v.  Kobell,  Ber.  Ak.  Miinchen,  May  6,  1871.-- Appendix  I.,  p;  11. 

Myargyrite,  Min.  p.  88.~Tres  Puntas,  analyses,  Domeyko  2d  App.  Min.  Chili,  p.  40, 
1867. 

Myelin,  Min.  p.  373.— Anal.,  identical  with  Carnat  (Breithaupt),  Min  p.  474;  F-^-enzel 
J.  pr.  Ch.,  II.,  v.,  401,  1872. 

N^ESUMiTE,  Blomstraiid,  (Efv.  Ak.  Stockholm,  1868,  197.— Appendix  I.,  p.  11. 
Nadorite,  Flajolot,  C.  R.,  Ixxi.,  237,  406. -r Appendix  I.,  p.  11. 
Namaqualite,  Church,  J.  Ch.  Soc,  II.,  viii.,  1.— Appendix  I.,  p.  11. 

Nantoquite.  Breithaupt  gives  the  following  description  of  this  mineral  (Nantokite; 
previously  announced  by  him,  B.  and  H.  Ztg.,  xxvii.,  3,  see  Dana's  Min.  Appendix  I.,  p.  11. 
Isometric,  as  proved  by  the  cubic  cleavage,  though  no  crystals  were  observed.  Granular, 
massive.     H.  =  2-2  5.     G.  =  3  930.     Color  white  to  colorless.     Lvistre  adamantine. 

Analyses  give  the  formula  Cu  CI  or  Cu,  =  6411,  CI  =  35-89. 
_  On  charcoal  fuses,  coloring  the  flame  intense  azure  blue,  leaving  a  coating  of   oxyd  of 
silver,  and  a  white  coating  farther  from  the  assay  ;  a  ductile  globule  of  copper  remains  on 
the  coal.     Easily  soluble  in  nitric  or  hydrochloric  acid,  as  also  in  ammonia.     Rapidly  decom- 
posed on  exposure  to  the  air.     Jahrb.  Min.,  1872,  814. 

This  mineral  was  first  described  by, Dr.  Sieveking,  see  Domeyko  2d  Append.  Min.  Chili, 
p.  51,  Feb.,  1873.     A  more  rece.it  analysis  (3d  Append.,  1871)  gave  Cu,Cl  79  32,  Cu^  12  56, 
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ingol.  3  "30,  Ve  0*05  =  95  •23.  Domeyko  mentions  that  the  mineral  is  remarkable  for  evolv- 
ing in  the  mine  an  odor  of  chlorine  which  incommodes  the  miners.  This,  he  says,  is  due  to 
the  production  of  ozone,  which  accompanies  the  oxidation  of  the  Cu^Cl. 

Natrolite,  Min.  p.  420. — Composition  discussed,  Bammelsherg^  ZS.  G.  Ges.,  xxi.,  96, 

1808. 
Loch  Thorn,  Greenock,  anal.   Young,  Chem.  News,  xxvii. ,  55,  1872. 
Stempel,  anal.  {KUirpert)^  v.  Koeiten,  Jahrb.  Min.,  1875,  87. 

404  E.  Nefedieffite,  P.  Pusireicsky  (Verh.  Min.  Ges.  St.  Petersburg,  IT.,  vii.,  1872),  in 
Jahrb  3[in.,  1S73,  420. 

Amorphous,  very  similar  to  lithomarge  (Stciumark).  H.  =  1*15.  G.  =2'335.  Fracture 
conchoidal.  Color  white  to  rose-red.  Opaque,  on  the  edges  translucent.  Feel  greasy. 
Several  analyses  (not  quoted  in  Jahrb.  Min. ;  gave  very  discordant  results,  but  their  mean 
agrees  most  closely  with  the  formula  IIi,MgAl.Si„Oi-,  although  Pusirewsk^  prefers,  on  account 
of  its  simplicity,  the  formula  HiMgAljSi.,Oii,  though  it  agrees  even  less  well  with  the  anal- 
yses. Scarcely  soluble  in  acids.  In  water  0'2  p.  c.  dissolves,  the  solution  giving  an  alkaline 
reaction  ;  over  sulphuric  acid  11'30  p.  c.  H.O  is  given  off  (in  22  days),  which  it  again  absorbs 
on  exposure  to  the  air.  At  250°  C.  it  loses  lU'lo  p.  c.  II^O,  and  4 '73  p.  c.  more  when  heated 
to  the  melting  point. 

Neoltte,  Min.  p.  406. — Freiberg,  a  mineral  of  similar  character,  Frenzel,  Jahrb.  Min., 
1874,  070. 

Nepiielite,  Min.  p.  327. — As  a  microscopic  constituent  of  rocks,  Zirkei,  Jahrb.  I\[in., 
1868,  0U7. 

Monte  Somma,  cryst.,  Striiver,  Atti  Accad.  Sci.  Torino,  iii.,  123,  1807  ;  altered  to  sodalite, 
same,  ibid.,  vii.,  320. 

Nephrite,  Min.  p.  233  et  al, — So  called,  from  Turkistan,  analyses,  v.  Fellenberg^  Jahrb. 
Min.,  1809,  231  ;  1870,  484;   1871,  173. 

New  Zealand,  descriptions  and  anal.,  Kenngott^  Jahrb.  Min.,  1871,  293. 

Occurrence  described  in  the  Karakash  valley,  Turkestan,  Stoliczka,  Q.  J,  G.  Soc,  xxx., 
568,  1874. 

Niccolite,  Min.  p.  60  (rothuickelkies),  Hembach  (Wittichen),  Baden,  anal.,  Petersen^ 
Pogg.,  cxxxiv. ,  82. 

Description,  Kokschai'ow,  Min.  Russl. ,  v.,  155. 

Wolfach.  Baden,  anal.  (Sb,  =28-22  p.  c. )  Petersen^  Pogg.,  oxxxvii.,  396,  1869. 

Telhadella  miue,  Portugal,  anal.  (  Winkler),  Breithaupt,  Jahrb.  Min.,  1872,  818. 

Nickel,  nickeliferous  sand  from  Frazer  River,  Blake^  Am.  J.  Sci.,  Ill ,  vii.,  238. 

Nigrescite,  Hormtein,  ZS.  G.  Ges.,  1867,  342.— Appendix  I.,  p.  12. 

NiOBiTE.     Synonym  of  columbite  used  by  Rammelsberg. 

Nitroglauberite.  From  Atacama  (Dr.  Schwartzemberg).  Composition,  4NaS  4- 6N'af? 
+  511.  An  analysis  gave  XaS  33  90,  N^aS  60*35,  11  5*75.  Occurs  in  a  fibrous,  translucent 
ma«s,  or  con.sisting  of  imperfect  crystals ;  permanent  in  the  air.  "When  dissolved  with  just 
sufficient  water  at  40°  to  50°  C. ,  the  double  salt  separates  out  unchanged  on  cooling  ;  but 
treated  with  cold  water  in  quantity  insufficient  to  dissolve  the  whole,  the  salt  is  decomposed 
into  crystals  of  mirabilite,  and  soda-nitre  which  remains  in  solution.  .^Vlso  found  by  Domeykc 
at  Paposo,  3d  Append.  Min.  Chili,  1871. 

478  A.  Nohlite,  JSfordemkiold  (Geol.  For.  Stockholm,  Forhandl.  I.,  p.  7),  Jahrb.  Min., 
1872,  534. 

Massive.  H.  =  4'5  -5  '0.  G.  =  5  04.  Color  black-brown.  Streak  brown.  Fracture  uneveu. 
Bplintery.     Opaque.     Brittle.     Vitreous  lustre. 

Analysis. 

Cb  f  Zr  Fe  Cu         (' e  Y      Mg>Mn)    ('a  H 

50-43      14-43      2  90      8  09      Oil      0  25      1430      0  28      4  67      4-62  =  100-20 

Dorresponding  approximately  to  the  formula  R-'Cb  4-  1^1*1. 
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B.B.    fuses  quietly  on  the  edges  to  a  dull  glass.     Decrepitates  slightly  in  giving  off  icj 
water. '   With  borax  easily  dissolved,  giving  a  bead  colored  by  uranium.     Easily  decomposed  , 
by  warm  sulphuric  acid. 

Found  in  a  feldspar  quarry  at  Nohl,  near  Kongelf ,  Sweden.  One  fragment  weighing  297 
grs.  seemed  to  be  a  portion  of  a  mass  at  least  20  times  as  great. 

Nohlite  stands  near  samarskite,  but  differs  from  it  in  its  percentage  of  w^ater. 

NoNTRONiTE,  Min,  p.  461. — CChloropal,  Dana),  anal.,  Thorpe,  J.  Ch,  Soc,  II.,  viii. , 
29,  1870. 

NosiTE  (nosean),  Min.  p.  333. — A  variety  of  hauynite  =  a  soda-hauynite ;  discussion  of 
relation  to  hauynite  and  lapis  lazuli,  Vogelsang,  Vers.  Med.  Ak.  Amsterdam,  II.,  vii.. 
IGl,  1873. 

OcTAHEDRiTE,  Min.  p.  161.— Binncnthal,  cryst.,  Klein.  Jahrb.  Min.,  1872,  900;  1874,  961. 
Found  at  Pfitsch  Joch,  Tyrol,  Tsch.  Min.  Mitth.,  1873,  49. 

Okenite,  Min.  p.  398. — (Dysclasite),  Poonah,  India,  Siual.,  Haug/iton^'R.  Geol.  Soc.  Dublin, 
II.,  414,  1868. 

Oktibbehite,  Min.  p.  16. — In  meteoric  irons,  Meunier,  Ann.  Ch.  Phys.,  IV,,  xvii.,  35.      . 

56  A.     Oldhamite,  Maskelyne,  1862;  Phil.   Trans.  London,  1870,  I.,  p.  195.     In  small,' 
nearly  round  spherules  (generally  coated  by  sulphate  of  lime  as  result  of  alteration).     They 
have  three  equal  cleavages,  at  right  angles  to  each  other  ;  shown  by  this  fact  to  be  isometric, 
as  also  because  it  gives  no  evidence  of  double  refraction  in  polarized  light.    H.  =4.   Gr.  =2.58. 
Color  pale  chestnut-brown,  transparent  when  pure. 

Analysis  (1.  c.)  after  deducting  foreign  matter  (enstatite,  etc.). 

Oldhamite  Incrustation 


CaS  MgS  CaS  CaC  troilite 

1.  89-37  3-25  3-95  3  43  =■-  100-00 

2.  90-25  3-26  4-19  2-30  =  100  00 

Maskelyne  suggests  that  the  MgS  may  be  considered  either  as  a  mechanically  mixed  ingre- 
dient, or  as  a  constituent  of  the  mineral.     Readily  dissolved  in  acid  with  the  evolution  oA 
sulphuretted  hydrogen  and  deposition  of  sulphur.     Found  imbedded  in  enstatite  or  augite  in' 
the  Busti  meteorite,  and  apparently  also  in  that  of  Bishopville. 

Oligoclase,  Min.  p.  346. — Vesuvius,  cryst.,  and  anal.,  v.  .Rath,  Fogg.,  cxxxviii.,  464, 
1860. 
Yttcrby,  several  analyses,  Ludwig,  Pogg.,  cxli. ,  149. 
Wilmington,  Del.,  anal.,  Teclu,  Tsch.  Min.  Mitth.,  1871.  55. 
Media,  Penn.,  T.  B.  Rand,  Proc.  Ac.  Philad.,  1872,  299. 

Bamle,  Norway,  anal.,  Hawes,  Am.  J.  Sol,  III,,  vii.,  579,  1874,     See  Tschermakite. 
See  also  Feldspar: 

Olivine.     See  Chrysolite. 

Opacite,  a  name  proposed  by  Vogelsang  for  the  black  opaque  scales  or  grains  occurring  in 
many  rocks,  which  cannot  be  identified  with  magnetite,  menaccanite,  or  any  other  min- 
eral, ZS,  G.  Ges.,  xxiv.,  p.  530,  1872. 

Opal,  Min.  p.  198.— Optical  exaramation,  Crookes,  Ch.  News,  xix.,  205,  1869, 
Minute  and  careful  microscopic  investigation,  Behrenn,  Ber.  Ak.  Wien,  Ixiv,,  519,   1871. 
Spectra  of  precious  opals,  Behrens,  Jahrb.  Min.,  1873,  920. 
Pseudomorph  after  chlorite  (?),  Rmpper,  Am.  J.  Sci.,  II.,  1.,  37, 

Precious  opals  from  Esperanza,  State  of  Queretaro,  Mexico,  occurrence  described,  M 
Barcena,  La  Naturaleza,  ii.,  297,  1873,  in  Am.  J,  Sci.,  III.,  vi.,  466,  1873. 

Orileyjte,  Appendix  I.,  p.  12. 

Ortiiite,  Min.  p,  285.— Vesuvius,  cryst.  description,  v.  Ratli,  Pogg.,  cxxxviii.,  493. 
See  Allanite. 

Orthoclase,  Min.  p.  352.— Cryst.  monograph,  Kokscha/row,  Min.  Russl.,  v.,  154,  329 
Striegau,  cryst.  and  anal.,  Becker^  Jahrb,  Min.,  1869,  236. 
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Elba,  cryst. ,  AcMardi,  Nuovo  Ciraento  II.,  iii.,  Feb..  1870. 
Fibia,  St.  Gotthard.  cryst.,  Kenngott,  Jahrb.  Min.,  1809,753,   1870,  781. 
Monte  Somma,  cryst.,  Saicchi,  Atti  Accad.  Sci.  Napoli,  March  12,  1870. 
Finlaud,   Wiik,  CEfv.  Finsk.  Vet.  Ac.  Helsinfrfors,  xiii.,  70,  1870-71. 

Sussex  Co.,  N.  J.,  anal  ,  Leeds,  Am.  J.  Sci.,  III.,  iv.,  433,  1872;  Delaware  Co.,  Penn., 
anal.,  same^  J.  Frank.  Inst.,  III.,  Ix.,  03. 

Schiltach,  cryst.,  laocke,  Ber.  Nat.  Ges.  Freiburg,  vi.,  4,  (Jahrb.  Min.,  1874,  8G8). 
Is.  Rachg-oiin,  (Algeria),  anal.,    Vdain,  C.  R.,  Ixxix.,  250,  1874. 
(Adular),  cryst.  note,  Zerrenner,  Tsch.  Min.  Mitth.,  1874,  95. 

OsBORNiTE,  Maskclyne,  Phil.  Trans.,  1870,  p.  198.     Appendix  I.,  p.  12. 

OsTEOLiTE,  Min.  p.  530.— Waltsch,  Bohemia,  in  basalt,  anal.  (Preis),  K.  Bohm.  Ges.,  1873, 
08. 

Ottrelite,  Min.  p.  500. — Composition,  Laspeyres^  Jahrb.  Min.,  1809,  339. 

Ozocerite.  Min.  p.  732. — Boryslaw,  Galicia,  Andrar,  Jahrb.  Min.,  1808,  008. 
In  Silurian  formation,  Bohemia,  Boricky^  Ber.  Ges.  Bahra.,  Jan.  10,  1873. 

Palaoonite,  Min.  p.  483. — A  related  mineral  analyzed,  Streng  and  Zoppritz,  Jahresb, 
Oberhess.  Ges.,  Nat.,  xiv.,  30  (Jahrb.  Min.,  1873,  427). 

Paragonite,  Min.  p.  487. — Virgenthal,  anal.,  i}.  KoheU,  Ber.  Ak.  Miinchen,  1809,  306. 
Schwarzenberg  (Ochsenkopf)  Saxony,  anal,   (essentially  a  soda-damourite),    Genth^  Am, 
Phil.  Soc,  Philad.,  xiu.,  390,  1873. 
See  also  Cossaite,  p.  03. 

Pattersonite.  Min.  p.  801.  Appendix  I  ,  p.  18.  —  Genth  has  analyzed  the  pattersonite 
from  Unionville  with  the  following  results  : 

Si  29-90.  Al  27-59,  Fe3-12,  Fe9-17,  Mg  17-10,  L  tr.,  Xa  0 -58,  K  2-33,  ign  11  •51^101-30  ;  the 
oxygen  ration  for  R  :  Ji :  Si :  11  is  nearly  0  :  9  :  10  :  0,  or  near  that  of  thuringite. 

Pealite,  see  Geyserite. 

Pectolite,  Min.  p.  396.— Fassathal,  anal.,  Lemherg,  ZS.  G.  Ges.,  xxiv.,  252,  1872. 

Peganite,  Mia.,  582. — Nobrya,  Portugal,  analyses,  Brdthmipt,  Jahrb.  Min.,  1872,  819. 

Pencatite,  Min.  p.  708. — See  predazzite. 

Penninite,  Min.  p.  495. — Pseudomorph  after  feldspar,  anal.,  ZepharovicJi^  Tsch.  Min. 
Mitth.,  1874,  7. 

Zermatt,  anal.,  i\  Fellenherg,  Jahrb.  Min.,  1808,  740. 

Relation  to  kotschubeite,  t'.  Leuchtenberfj   Bull.  Soc.  Imp.  St.  Pet.,  xiii.,  34,  1809. 

Anal.,  t.  Ilamm,  Tsch.  Min.  Mitth.,  1872^  200. 

Luppikko,  anal.,  Jernstrom^  CEfv.  Finsk.  Vet.  Soc,  xvi. ,  38,  1873. 

Percylite  Min.  p.  122. — So.  Africa,  anal.,  Maskclyne  and  FUgliL  J.  Ch.  Soc,  II.,  x., 
1051. 

Petalite,  Min.  p.  229.~Elba,  cryst.,  v.  Rath,  ZS.  G.  Ges.,  xxii.,  008,  1870. 

Perofskite,  Min.  p.  140. — Wildkreuzjoch,  cryst.,  Hessenherg^  Min.  Not,  x.,  38,  1871; 
xi.,  1,  1873  (Pogg.,  cxliv.,  595). 

Petzite,  Min.  p.  51. — California,  anal.,  Genth,  Am.  J.  Sci.,  II.,  xlv. ,  309;  Colorado, 
anal,  Genth,  Am.  Phil.  Soc.  PhUad.,  xiv.,  220,  1874. 

Pharmacolite,  Min.  p.  554. — Wittichen.  Baden,  anal..  Petersen,  Pogg-.,  cxxxiv.,  86. 
Joachimsthal,  cryst.,  and  anal.,  Tschci'ynak,  Ber.  Ak.  Wien,  Ivi.,  829,  1867. 
Cryst.,  Schrauf,  Tsch.  Mm.  Mitth.,  1873,  138. 

PnENACiTE,  Min.  p.  030.— Color  investigated,  Kokscharow,  Verh.  Min.  Ges.  St.  Pet.,  IL 
iv.,  322. 

PniLLiPSiTE,  Min.  p.  438.— From  basalt,  cryst.  memoir,  Streng,  Jahrb.  Min.,  1874,  561. 
Richmond,  Victoria,  cryst.  description,  analyses,  Ulrich,  Contrib.  Min.  Vict.,  p.  30. 
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PnoLERiTE,  Min.  p.  472. — Analysis,  Mcifikelyne  and  Flighty  Ch.  News,  xxii.,  260  ,  J 
Ch.  Soc,  II.,  ix.,  12,  1871. 

It  is  shown  by  M.  and  F.  that  the  meerscJialuminite  of  ROss,  since  called  simlaUe  by 
Schrauf  (Verh.  Gr.  Reichs,  1870,  43)  is  identical  with  pholerite.  An  analysis  gave  thena 
Si  43  14,  Al  41-07,  H  15-78  =  100. 

PiiospnoRCiiROMiTE. — Appendix  I.,  p.  12. 

PiiosriiORiTE,  Min.  p.  530. — Deposits  in  Nassau,  Wicke,  Jahrb.  Min.,  1869,  88. 
Deposits  on  banks  of  Dniester,  analyses,  Schtcack/iofer,  Jahrb,  k,  Reichs,  xxi.,  211. 
From  Belmez,  de  Reydellet,  Bull.  Soc.  G.,  III.,  i.,  350,  1873. 

PicoTiTE,  Min.  1 .  147. — Bohemia,  in  basalt,  anal.,  Farsky^  Ber.  Chem.  Bohm.  Ges., 
(Zpravy,  etc.),  i.,31,  1872. 

PiCROLiTE,  Min.  p.  465. — In  diabase,  Liebe^  Jahrb,  Min.,  1870,  18;  Zermatt,  anal.,  v. 
FeUenberg,  anal.,  Jahrb.  Min.,  1868.  747. 

PrcROMERiTE,  Min.  p.  642. — Stassfurt,  crystals  examined,   Groth^  Pogg. ,  cxxxvii.,  442, 
1869. 
Kalusz,  Galicia,  chem.  exam.,  v.  Hauer^  Jahrb.  G.  Reichs,  xx. ,  141. 

PiCROPnARMACOLiTE,  Min.  p.  555, — Freiberg,  Frenzel  obtained,  As  =  46-93,  Ca  =25  77, 
]Slg  =  3-73,  II  =  24*01,  agreeing  with  the  results  of  Stromeyer,  and  he  regards  it  as  deserv- 
ing of  a  place  as  a  good  species,  Jahrb.  Min.,  1873,  786. 

PiiTLTTE,  Min.  p.  455. — A  supposed  new  mineral  from  Chesterfield,  Mass.,  in  large  crystals, 
pseudomorphous  after  spodumeue,  afforded  Julien  (as  approximate  results)  Si  55  9,  Acl  (Fe) 
27-7,  Na  10-5,  K  45.  H  =  2.  G.  =  2-696.  Am.  Chemist,  II.,  i.,  300,  Feb.,  1871.  Very 
probably  identical  with  the  cymatolite  of  Shepard  (Min.  p.  456). 
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Finite,  Min.  p.  479. — Iglau.  enclosing  a  kernel  of   iolite,  Makowsky,   Verh.  Nat.  Ver, 
Briiun,  ix  ,  3,  1871. 

PiTTiciTE,  Min.  589 — Redruth,  Cornwall,  anal..  Church,  Chem.  News,  xxiv.,  135,  1871. 
Freiberg  (arseneisensinter),  anal,  Frenzel^  Jahrb.  Min.,  1873,  787. 

Platinum.  IVIin.  p  10.— In  northern  Lapland,  Pogg.,  cxl.,  336. 
Russian  localities,  analyses  and  description,  Kokscharow,  Min.  Russl.  v.,  177,  371. 
In  sand  from  gold  washings,  California,  Am.  J.  Sci. ,  III.,  vi.,  132. 
(Eisenplatin),  anal.,  Frenzel,  Jahrb.  Min.,  1874,  684. 

Plagionite,  Min.  p.  89.— Wolfach,  Baden,  Sandherger^  Jahrb.  Min.,  1869,  312. 

Pleonaste,  Min.  p.  147. — Vesuvius,  crystals  with  the  cubic  planes,  Hessenberg^  Min. 
Not.,  viii.,  45,  1868. 

Plessite,  Min.  p.  I^.—Meunier,  Ann.  Ch.  Phys.,  IV.,  xvii.,  34,  1869. 

Plumballophane,  .^^wi5z<;a.— Appendix  I. ,  p.  12.  i 

Plumbocalcite,  Min.  p.  678.— Bleiberg,  Carinthia,  anal.,  Hofer,  Jahrb.  Min.,  1871,  80.  \ 

Plumbocuprite,  Adam,  Tableau  Min.,  1869,  52.  Syn.  of  cuproplumbite,  Dana,  Min.;^ 
p.  43.  ' 

i 

Plkmbiodite,  Adam,  Tableau  Min.,  1869,  p,  67.  Syn.  of  schwartzembergite,  Dana,  Min.  : 
p.  120. 

Polyargyrite,  Sandberger  and  Petersen,  Appendix  I,  p.  12. 

Polycrase,  Min.  p.  523.— Anal.,  RammeUberg,  Pogg.,  cl.,  207,  1873. 

POLYHALITE,  Min.  p.  641.— Stassfurt,  in  halite,  Reichardt,  Jahrb.  Min,,  1869,  335. 
Berchtesgaden,  Bavaria,  anal.  Schober,  Jahrb.  Min.,  1869,  578. 
Hallstatt,  cryst.l probably  mouoclinic),  Tschermnk,  Ber.  Ak.  Wien,  Ixiii.,  332,  1871. 
Stebnik,  Galicia,  analyses,  c.  Lill,  Tsch.  Min.  Mitth.,  1874,  89.  ^^ 


Oa 

fl 

NaCl,  Pe,:^l 

31-83 

18-29 

•96       =    10000 

29-96 

22-75 

alkalies  -25  =  *100  00 

29-80 

25-00 

tr.  =    100  00 

*  Trace  CI. 
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PREDAZZITE,  Min.  p.  708. —According  to  Ilauenschild  (Ber.  Ak.  Wien,  Ix.,  705,  1869) 
prcd/izzite  and  pencatite  are  both  mixtures  of  calcite  and  brucite.  The  same  conclusion  waa 
reached  by  Damour^  Bull.  Soc.  G. ,  France,  II.,  iv. ,  1050.  The  subject  has  been  further  in- 
vestigated by  Lnnberg  (ZS.  G.  Ges.,  xxiv.,  229,  1872)  with  conclusive  results.  According  to 
tlie  latter  the  black  color  is  due  to  the  presence  of  finely  divided  pyrite  (not  organic  raat« 
'or,  as  urged  by  Ilauenschild). 

PREimiTE,  Min.  p.  410, — Composition,  analyses,  RammeUberg' Z^ .  G.  Ges.,  xx. ,  79. 
Slate  river,  L.  Superior,  anal..  Chapman^  Can.  Journal,  II  .  xii.,  267,  Nov.,  1869. 
Harzburg,  cryst,  description,  composition,  Sfrenq,  Jahrb.  Min.,  1870.  314, 
Tortola,  anal.,  Ak.  H    Stockholm,  ix..  No,  12,  1870  (Cleve's  Geol.  W,  India  I,,  p.  30). 
Dumbartonshire,  anal.,   Voung,  Ch,  News,  xxvii,,  55. 

600  A.  Priceite.  Cryptomorphite  (?),  Chase,  Am.  J,  Sci.,  III.,  v,,  287;  Priceite,  Silli- 
man,  Am.  J.  Sci,,  III.,  vi, ,  128. 

Compact,  chalky,  the  powder  consisting  of  minute  rhombic  crystals.  Soft,  G,  =  2-262- 
*''298,     Color  milk-white,  without  lustre.     Feel  greasy  and  unctuous. 

Analyses,  1.   Silliman,  1.  c.     2,  Chase,  variety  found  in  bowlders,     3.   Chase,  from  veins. 

B 

1.  ^        (48-82) 

2.  (47-04) 

3.  (45-20) 

Silliman  gives  as  the  probable  formula  Ca^B^  +  611. 

B.B.  gives  a  green  flame,  and  fuses  at  a  red-heat.  In  the  matrass  gives  off  neutral  water. 
Insoluble  in  water,  but  perfectly  so  in  hydrochloric  acid. 

Found  in  a  hard,  compact  form  in  layers,  between  a  bed  of  slate  above,  the  cavities  and 
fissures  of  which  it  filled,  and  a  tough  blue  steatite  below ;  also  occurring  in  bowlders  or 
rounded  masses  completely  imbedded  in  the  steatite.  These  masses  in  the  main  flow  formed 
a  continuous  line  touching  each  other,  and  of  uniform  size,  weighing  about  200  lbs,  each. 
Branching  off  from  the  main  deposit  were  side  flows  where  the  bowlders  were  smaller,  from 
a  weight  of  20  lbs.  down  to  small  pellets  the  size  of  a  pea,  or  even  smaller. 

Locality,  Curry  Co.,  Oregon,  five  miles  north  of  Chetko. 

Prochlorite,  Min.  p.  501. — No.  Carolina,  with  corundum,  analyses,  Oeiith,  Am.  Phil, 
5oc.  Philad.,  xiii.,  393,  1873. 

Proustite,  Min.  p,  96. — Wittichen,  Baden,  anal,,  Petersen,  J,  pr,  Ch,,  cvi. ,  144,  1869. 
Pseudomorph  after  stefanite  and  argentite,  Doll,  Tsch.  Min.  Mitth.,  1874,  87. 

PsEUDOMALAcniTE,  Min.  p.  568— (prasine),  anal,  J.  Ch.  Soc,  II.,  x,,  p,  1057. 
(Ehlite),  anal,.  Church,  J,  Ch,  Soc,  II.,  xi.,  p.  107. 
Cryst,  >Sfe/ira w/ (triclinic),  Tsch.  Min.  Mitth.,  1873,  139. 

PpEUDOPniTE,  Min.  p.  496.— Note,  Kenngott,  Jahrb.  Min.,  1869,  343. 

PUCHERITE,  Frenzel,  J.  pr.  Ch.,  II,,  iv.,  227,  361,— Appendix  I.,  p.  12, 
Further  investigations  on  crystalline  form,  showing  relation  to  brookite,   Websky,  Tsch. 
klin.  Mitth.,  1872,  245.     Analysis,  Frenzel,  Jahrb.  Min.,  1872,  514,  939, 

Pyrargyrite,  Min.  p,  94,— Wolfach,  Baden,  anal,,  Senfter,  J.  pr.  Ch.,  cvi,,  143,  1869. 
Altered  to  sulphid  of  silver  from  Guanajuato.  Don  Severo  Navia.  Naturaleza,  1874,  154. 
Pseudomorph  after  silver,  Doll,  Tsch,  Min,  Mitth.,  1874,  86. 

PYRicnROLiTE,  Adam,  Tableau  Min.,  1869,  p.  93.  Synonym  for  pyrostilpnite,  Dana, 
Hin.,  1868,  p.  93.  ^  r        ,  , 

Pyrite.  Min.  p,  62.— Altenhunden  {I  p.  c.  thallium),  Mnrqiiart,  Jahrb.  Min.,  1868,  608. 

Bosingsfelde,  Ilessel,  Pogg.,  cxxxvii.,  536,   1869, 

Traversella,  Ilessenberg,  Min,  Not.,  ix. ,  60,  1870, 

Striircr,  complete  cryst.  memoir,  with  many  figures,  and  a  large  number  of  new  forms, 
Aem.  R.  Accad.  Sci,  Torino,  II.,  xxvi.,  1869;  again  Struver,  Atti  Accad.  Sci.  Torino,  1871 
•74  et.  seq. 
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From  the  Lolling,  Zepharovicli,  cryst.,  Ber.  Ak.  Wien,  Ix.,  814,  1869;   Lotos,  1870,  p.  4. 

Chilchiliane  (Isere),  cryst.,  v.  Bath,  Pogg.,  cxliv.,  582,  1871. 

Containing  arsenic,  Smith,  Chem.  News,  xxiii.,  221,  1871. 

Thermo-electrical  character,  FriedeL  Ann.  Ch.  Phys.,  IV.,  xvii.,  79,  1868.     Rose,  Pogg. 
cxlii.,  1,1871;  Schrayf  and  Dana,  Ber.  Ak.  Wien,  Ixix.,  145,  157.  1874.     Brezina,  Tsch. 
Min.  Mitth.,  1873,  23. 

Ptritolamprite,  Adam,  Tableau  Min.,  1869,  p.  39.  A  name  given  to  the  Arseniksilbei 
from  Andreasberg,  (Dana,  Min.  p.  35),  shown  by  Rammelsberg  to  be  a  mixture. 

Pykochlore,  Min.  p.  512. — Scheelingen,  Kaiserstuhlgebirge,  anal.,  Knop,  ZS.  G.  Ges., 
xxiii.,  656,  1871  ;  see  koppite. 

Miask,  Brevig,  Fredriksvarn,  analyses,  Rammelsberg,  Pogg.,  cxliv.,  191  et.  seq, ,1871; 
cl.,198. 

PrROLUSiTE,  Min.  p.  165. — Atacama,  anal.,  Domeyko,  2d  Append.  Min.  Chili,  p.  8,1867.  ! 

Pyromorphite,  Min.  p.  535. — Schapbach,  anal.,  Petersen,  Jahrb.  Min.,  1871,  393. 
Containing  didymium,  Horner,  Ch.  News,  xxvi.,  109,  1872. 

Pyrosclerite,  Min.,  p.  493. — Related  mineral,  anal.,  Leeds,  Am.  J.  Sci,,  III.,  vi.,  22. 
St.  Philipp,  Alsace,  anal.,  Ebert,  Jahrb.  Min.,  1875,  70. 

Pyrgsmalite,  Min.  p.  414.— Cryst.,  Nordenskiold,  CEfv.  Ak.  Stockholm,  xxvii.,  562, 
1870. 

Nordmarken,  Sweden,  anal.,  Wbhler,  Ann.  Ch.  Pharm.,  clvi.,  85,  1870. 

Pyrophyllite,  Min.  p.  454.— Wermland,  anal.,  Igelstrom,  CEfv.  Ak.  Stockh,,  1868,  xxv.,  38,, 
Anal,  in  fossils,  Ndgeli,  Ber.  Ak.  Miinchen,  1868,  503.  j 

Ottre,  anal.,  Koninck,  Bull.  Ac.  R.  Belg.,  II.,  xxvi.,  469,  1868.  ' 

Pagodite,  anal..  Church,  Chem.  News,  xxii,  220,  1870. 


Pyroxene,  Min.  p.  212.— Degero,  anal.,   Wiik,  Jahrb.  Min.,  1868,  185. 

Meteorite  of  Shergotty,  Tsdiermak,  Ber.  Ak.  Wien,  Ixv..  123,  1872,  "Ein  augitahnlichet 
Mineral"  gave  him,  Si  52-34,  ^1  0-25,  Fe  23*19,  Mg  14-29,  Oal0-49  =  100-56(CaIiIg.2Fe5Si). 
in  physical  and  optical  characters  near  diopside. 

Distinguished  from  related  minerals  by  the  microscope,  Tschermnh,  Ber.  Ak.  Wien,  Ix., 
5,  1869. 

Formed  by  sublimation  at  Vesuvius,  ScaccM.  Atti  Accad.  Sci.,  Napoli,  v.,  Sept.  14,  1872 

Associated  with  hornblende  at  Vesuvius,  v.  Rath,  Pogg.  Erg.  Bd.,  vi.,  229,  1873. 

Anal,  E.  Reyer,  Tsch.  Min.  Mitth.,  1872,  258. 

Pyroxene  group  of  minerals,  Tschermak,  Min.  Mitth.,  1871,  28. 

Made  artificially,  Lechartier,  C.  R.,  Ixxv.,  487,  1872. 

See  also  augite. 

Pyrrhite,  Min.  p.  763.— St.  Miguel,  cryst.,  Schravf,  Ber.  Ak.  Wien,  Ixiii,  187,  1871.        ] 

Elba,  V.  Rath,  ZS.  G.  Ges.,  xxii.,  672,  1870.  \ 

• 

Pyrrhotite,  Min.  p.  58. — Composition  discussed,  etc.  (seechalcOpyrrhotite),  Blamstrand^ 
CEfv.  Ak.  Stockholm,  xxvii,  24,  1870. 

Showing  polarity,  Kenngott,  Jahrb.  Min.,  1870,  354. 

Brewster,  N.  Y.,  pseudomorph  after  serpentine,  J.  D.  Dana,  Am.  J.  Sci.,  IIL,  viii.,  375^;', 
1874. 

Composition  discussed,  Knop,  Jahrb.  Min.,  1873,  524. 

Quartz,  Min.  p.  189. — "  Die  Gesetze  regelmassiger  Verwachsung  mit  gekreuzten  Haupt-^^ 
axen,  etc," — Jenzsch,  Pogg.,  cxxxiv,  540. 

Baveno,  cryst.,  new  form,  Becker,  Pogg.,  cxxxvi.,  626. 

Enormous  crystals  from  the  Tiefen  glacier,  Pogg.,  cxxxvi.,  637. 

Carrara,  cryst.,  Scharff,  Jahrb.  Min.,  1868,  822. 

Etchings  on  crystalline  faces,  J.  Jlirschwald,  Pogg.,  cxxxvii.,  548,  1869. 

Description  of  remarkable  crystals  from  Elba,  v.  Rath,  ZS.  G.  Ges.,  xxii.,  619,  658,  727 
1870;  Achiardi,  l^noyo  Cimento,  IL,  iii.,  Feb.,  1870;  Bomhicci,  Mem.  Ac.  Sci.  Bologna, 
II.,  i2. 

^  Color  of  smoky  quart/  due  to  presence  of  an  organic  substance  containing  carbon  and 
jutrogen,  Forster,'Pogg.,  cxliii.,  173. 
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Wallithal,  near  Biel,  Ober  Wallis,  cryst  ,  new  forms,  Weiss,  Yerh.  Nat.  Ges.  Bonn.,  xxviiL, 
149.  1871. 

Paragenetical  investigations ;  the  trapezohedral  planes  are  conditioned  by  the  presence  of 
fluorine  or  chlorine  compounds,  being-  formed  simultaneously  with  the  evolution  of  fluorine  or 
chlorine,  in  part  in  consequence  of  their  indirect  influence,  in  part  though  subsequent  etch- 
ing, Stelzner,  Jahrb.  Min  ,  1871,  33. 

Striegau,  Silesia,  cryst.  memoir,   WebsJcy,  Jahrb.  Min.,  1871,  732,  78o,  897. 

(Faserquarz)  pseudomorph  after  crocidolite,  Fischer^  Tsch.  Min.  Mitth..  1873,  117  ;  Wibd^ 
Jahrb.  Min.,  1873,367;  Lmmdx,  ibid.,  1874,  105. 

Poohnah,  cryst.,  Scharff,  Jahrb.  Min.,  1873,  944. 

Oberstein,  Baveno,  etc.,  cryst.,   Websky,  Jahrb.  Min.,  1874,  113. 

Cryst.,  Lasfpeyrts,  Jahrb.  Min.,  1873,  941  ;  1874,  49,  2G1. 

Pseudomorph  after  garnet,  calcite,  anhydrite,  barite,  py-*'oraorphite,  scheelite,  etc. ,  Frenzd^ 
Min.  Lex.  Sachsen,  2G1. 

Galenstock,  Wallis,  crystals  with  the  basal  plane,  Baum,    ZS.  G.  Ges.,  xxvi.,  194,  1874. 

Containing  water,  the  so-called  e?ihyd7'os\  occurrence  and  character  described,  Beechworth, 
Victoria,  Dunn,  p.  32  ;  Foord,  p.  71,  Trans.   Roy.  Soc.  Victoria,  x.,  1874. 

Remarkable  association  with  calcite,  v.  Rath,  Ber.  Ak.  Berlin,  1874,  683. 

Crj'stalline  form  discussed,  KenriQott^  Jahrb.  Min.,  1875,  27. 

Rabdionite,  v.  Kobell,  Ber.  Ak.  Miinchen,  Jan.,  1870. — Appendix  I.,  p.  13. 

Ralstonite,  Brmh,  Am.  J.  Sci. ,  III.,  ii.,  30. — Appendix  I.,  p.  13. 

Nordenskiold  has  further  investigated  the  ralstonite  from  Imuk,  Greenland,  and  obtained 
the  following  results,  agreeing  essentially  with  the  description  given  by  Brush  (1.  c).  H.  = 
4  5.     G.  =  2  62  (on  0  13  gr.).     Characters  as  described  by  Brush. 

Analysis  (on  0  221  gr.). 

Al  Ca  Mg  Na  Ka  'P  0  Fl  it 

22-94         1-99  5-52  466  tr  tr  (50-05)         14-84  =  100 

Nordenskiold  finds  that  if  the  loss  be  considered  as  being  fluorine  alone,  it  is  insufficient  to 
combines  with  the  bases,  so  that  he  concludes  there  must  also  be  oxygen  present. 
He  writes  the  formula  Mg  )  ^^g  ) 

3Ca  \-  Fl  Al  FI3  +  2(:a  \  '^\  4  lOti 
Na   J  Na  ) 

He  also  suggests  the  following  formula,  after  the  type  of  the  spinel  group,  which  it  rt- 
^embles  in  crystalline  form  :    R  rVl  <;0,F1)4  +  2H. 

Rammelsbergite,  Min.  p.  77. — Anal.,  Snndberger^  Ber.  Ak.  Miinchen,  1871,  202. 

377  A.  Rauite,  Paykiill,  Ber.  Chem.  Ges.  Berlin,  1874,  p.  1334. 

Not  crj'stalline.  Structure  finely  granular.  Color  grayish-black  Without  lustre.  H.  = 
G.  =  2-48.  An  analysis  gave.  Si  3921,  ^1  31  79, 3Pe  0-57,  Ca  5-07,  Na  1M5,  II  11*71  = 
^9-90.  The  oxygen  ratio  for  R :  Ii :  Si:  S  =  1  :  3  :  3i  :  2,  or  near  that  of  thomsonite.  B.B. 
'uses  with  difficulty  on  thin  edges. 

Occurs  on  the  Island  of  Lamo,  near  Brevig,  Norway.  Formed  from  the  alteration  of 
jlaeolite.     It. may  be  identical  with  the  ozarkite  of  Shepard  (Dana  Min.,  p.  426). 
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Redondite,  Shepard,  Am.  J.  Sci.,  II.,  xlvii,  428,  1.,  96.— Appendix  I.,  p.  13. 

Resin,  Min.  p.  739  et  seq. — Samland,  Briisterort,  Spirgatis,  Ber.  Ak.  Miinchen,    1871, 

VaUey  of  the  Amo,  Guareschi,  BoU.  Com.  Geol.  d'ltalia,  1871,  70.     See  Bombiccite. 

Alaska,  p.  88;  Mesen,  p.  90,  Chyderdus,  GEfv.  Fin.sk.  Vet.  Soc,  xiii..  71.  1870. 

Helbing  has  described  a  new  resin  from  a  quarry  at  Enzenau,  near  Ileilbrunn.    An  analysis 
rave  C  75-01,    H  9-51.   0  137,   FeS,  14'11  =  10000.     The  part  soluble  in  ether  (19  p.  c.) 
las  the  composition,  C^,,  H..2  Oj ;     9  p.  c,  soluble  in  ether  and  hot  alcohol,  has  the  composi 
ion  Co  H,)o  O,  ;    and  72  p.   c. ,  insoluble,  gives  C40  Hea- — Ann.    Ch.   Pharra.,  clxxii,  ^\ 
874. 


Reissite,  Jlessenberg^  Min.  Not.,  ix.,  22. —Appendix  I.,  14. 
Restormelite,  Church,  J.  Ch.  Soc.,  II.,  viii.,  166.— Appendix  L,  p.  13. 
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346  A.  Resanite^  Cleve,  Ak.  H.  Stockh.,  ix.,  No.  12  (Nov.,  1870).  Geol.  West  India 
Islands,  p.  28.  A  hydrous  silicate  of  copper  and  iron,  of  an  olive-green  color,  uncrystnlline. 
G.  =  2  06.     Analysis,  Fiebelkom,  1.  c, 

gi  Cu  Pe  fi  (loss  at  100^)'  ft  (ignition) 

35  08        23-18        9-91        23*15  853  =  9985 

If  the  iron  is  protoxide  it  gives  the  formula  IS-  Si^  +  9  aq.  It  is  easily  decomposed  by 
HCl.  Found  with  malachite  and  chrysocolla,  at  Puerto  Rico  (Luquillo),  West  Indies,  and 
named  from  Don  Pedro  Resano. 

Retinite,  Min.  p.  739.  — Chydenius,  (Efv.  Finsk.  Vet.  Soc,  xiii.,  92,  1870-71. 

Retzb.\ntite,  Min,  p.  100. — Equivalent  with  cosalite,  Frenjzel,  Jahrb.  Min.,  1874,  681. 

577.  Rhagite,  Weisbach  (Abh.  Berg.  u.  Hiittenwesens),  Jahrb  Min.,  18T4,  302.  Winkler, 
J.  pr.  Ch.,  II.,  X.,  p.  190.  1874. 

In  crystalline  aggregates,  spherical  or  mammillary  (isometric),  smooth  on  the  surface. 
H.  —5.  G.  =  6'82.  Color  yellowish -green,  sometimes  wax-yellow.  Lustre  wax-like.  On 
the  edges  translucent ;  brittle ;  fracture  dense  and  incompletely  conchoidal. 

Analysis,  Winkler  (1.  c. ) 

Bi  As  3Pe,Al  (jO  Ca  fi  gangue 

72-76       14-20  1-62  1-47  050         4-62  3-26  =  98-43 

giving  the  formula,  ISi^  A'^  S^     It  is  related  to  atelestite. 

Easily  soluble  in  hydrochloric  acid,  with  difficulty  in  nitric  acid.  In  the  matrass  decrepi- 
tates, and  crumbles  to  a  yellow  powder,  giving  off  its  water  ;  on  charcoal  fusible. 

Occurs  on  bismutite  and  quarz,  accompanied  by  walpurgite,  at  the  "Weisser  Hirsch" 
mine,  near  Schneeberg,  Saxony. 

RnoDiTE,  Adam,  Tableau  Min.,  1869,  p.  83. — Rhodium-gold  described  by  del  Rio,     Danai 
Min.  p.  4.  1 

RiiODOcnROSiTE,  Min.  p.  691. — Franklin,  N.  J.,  anal.,  Boep2)er,  Am.  J.  Sci.,  II.,  1.,  37, 
1870;  see  also  Am.  J.  Sci.,  III.,  iv.,  146,  1872.     See  stirlingite. 

Rtonite,  Jahrb.  Min.,  1870,  590.— Appendix  I.,  p.  14. 

RiPiDOLiTE,  Min.  p.  497.— Kotschubeite,  analyses,  Kokscliarow,  Min.  Russl.,  v.  369  : , 
vi.,92. 

Massaschlucht,  anal.,  v.  Fellenherg,  Jahrb.  Min.,  1868,  746. 

Monte  Pisani,  etc.,  anal.  (Gherardi),  Achiardi,  Boll.  Com.  Geol.  Ital  ,  1871,  156. 
Brewster,  N.  Y.,  anal.,  Breidenhavgh,  Am.  J.  Sci.,  III.,  vi.,  208,  1873. 
Zillerthal,  anal.,  Tsch.  Min.  Mitth.,  1874,  244. 

Rittingerite,  Min.  p.  94. — Joachimsthal,  consists  essentially  of  arsenic,  selenium,  and^t 
sUver,  monoclinic  ((7=  90°  34),  Schraiif,  Ber.  Ak.  Wien,  Ixv.,  227,  1872. 

507.  A.  Rivotite,  Ducloitx,  C.  R.,  Ixxviii.,  p.  1471,  1874. 
Amorphous,  compact,  with  a  stony  look.     Fracture  uneven.     Opaque.     Color  yellowish] 
green  to  grayish-green.     Streak  grayish-green. 

H.  =3-5-4.     G.  =  3  55-3  62.     Fragile,  breaking  into  pieces  at  the  blow  of  a  hammer. 
Analysis,  Ducloux  (1.  c), 

'Sb  Ag  Cu  C  Ca 

42-00  1-18  39-50  21-00  tr  =  103  68 

Ducloux  gives  the  formula  Sba  +  4  ^^  [  C,  urging  that  the  antimony  is  present  in  the  con, 
dition  of  antimonic  acid. 

Decrepitates  on  heating,  colors  the  flame  green.  On  charcoal  alone,  in  reducing  flame, 
leaves  a  metallic  globule  with  no  odor  of  arsenic  nor  fumes  of  antimony.  In  the  closed  tube 
gives  off  carbonic  acid  and  becomes  black.  Gives  no  reaction  for  sulphur.  With  the  fluxea 
gives  a  copper  reaction.  Treated  with  hydrochloric  acid  in  the  cold  gives  ofiE  carbonic  acid,, 
but  d  ssolves  only  in  part. 
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Occurs  in  small  irre^Iar  masses  disseminated  throug-h  a  yellowish-white  limestone,  on  the 
ivest  side  of  the  Sierra  del  Cadi,  province  of  Lerida. 
Named  in  honor  of  M.  Prof.  Rivot  of  the  School  of  Mines,  Paris. 

RfEPPEKiTE.     llceppei\  Am.  J.  Sci. ,  II.,  1.,  85. — BrmJi.^  Appendix  I.,  p.  13. 

Kcnngott  (Jahrb.  !^Iin.,  1872,  188)  has  proposed  to  give  the  name  roijtjterite  to  the  man- 
ganese dolomite,  analyzed  by  llcepper  (1.  c. ),  and  the  name  HtirUngite  to  the  iron-mang-mese- 
zinc-chrysolite.  The  latter  name  cannot  stand  as  it  has  already  been  given  to  the  mineral 
most  characteristic  of  the  locality  (Franklin,  N.  Y. ),  that  is,  the  red  oxyd  of  zinc  (zincite, 
J)i:/in,  but  see  Min.  5th  ed. ,  5th  sub.  ed. ,  p.  185),  Alger.  Min. ,  p.  5(i5,  1844,  by  him  incorrectly 
Avritten  sterlingite.  Moreover  the  other  mineral  being  only  a  sub-variety  does  not  deserve  a 
name.  Almost  simultaneously  with  the  note  of  Kenngott,  Brush  gave  the  name  rcepperito 
to  the  new  chrysolite  of  Roepper,  and  there  is  no  question  but  that  this  name  should  be 
received  ;  it  may  be  added  that  it  is  already  accepted  by  Groth^  Tabellarische  Uebersicht  der 
MineralicQ,  etc.,  p.  52,  1874. 

RcESSLERiTE,  Min.  p.  550. — Joachimsthal,  Tschermak^  Ber.  Ak.  Wien,  Ivi. ,  828,  1867. 

RoMEiTE,  Min.  547. — Composition,  Kenngott^  Jahrb.  Min.,  1870,  999. 

Rose  LITE,  Min.  p.  560. — This  very  rare  mineral  has  been  recently  rediscovered  at  the 
Daniel  Mine  near  Schneeberg.  Schrauf  (Tsch.  Min.  Mitth.,  1874,  137)  has  investigated  it 
thoroughly,  and  proved  that  it  is  beyond  doubt  an  independent  species.  According  to  him  its 
crystalline  form  is  triclinic,  a  (vert.)  :  b  :  c  =  l"44()3  :  1  :  2 ■204(5.  The  fundamental  angles 
are  :  1=91°  0  ,  77=89°  26'.  C=90°  40'.  The  habit  of  the  crystals  is  quite  varied,  but  they 
are  especially  characterized  by  their  tendency  to  the  formation  of  twins.  All  the  crj'stals 
investigated  by  Schrauf  proved  to  be  twins,  in  many  cases  of  the  most  complex  nature.  But 
without  figures  any  description  of  them  would  be  unintelligible.  H.  =3 '5.  G.  =3 '585,  Rap- 
pold  (on  crystals,  0  03  gr.);  3 '506  Daniel  (crystals,  0"04gr. );  3"738  Rappold  (massive  and 
perhaps  not  perfectly  pure),  Schrauf.     G.  =3"46.  Weisbach  (Jahrb.  Min.,  1874,  871). 

Analyses,  1.  and  2.  Schrauf  (1.  c.) ;  3.  Winkler,  J.  pr.  Ch.,  II.,  x.,  191,  1874. 

H 

10  8  =100-00  Schrauf. 

10-5  =100-00  Schrauf. 

9-69  =  100-49  Winkler. 

Schrauf  writes  the  formula  R^Xsa  4-  3X1  or  more  exactly  7Ca,2Mg3Co,8As2,10fl',  (for  crystals 
from  the  Daniel  Mine),  and  6Ca,2Mg,4Co,8As,10II  for  those  from  the  Rappold  mine.  The 
Daniel  crystals  have  a  lighter  color,  correspont^ng  to  the  smaller  percentage  of  cobalt,  and 
neater  amount  of  lime. 

When  heated  at  100'  C,  the  crystals  break  into  fragments,  and  take  a  dark-blue  color,  but 
resume  their  red  color  on  cooling. 

RosTiiORNiTE,  Hofer,  Jahrb.  Min.,  1871,  561. — Appendix  I.,  p.  14. 

RUTILE,  Min.  p.  159. — (Ilmenorutile),  Kokscharoio,  Min.  Russl.,  v. ,  193. 
Co.  Mayo,  Ireland,  anal.,  IleyiuMa^  J.  R.  Geol.  Soc.  Dublin,  II.,  ii.,   164 
Associated  with  hematite,  v.  llatJi^  Poffg-j  clii.,  21,  1874. 

Sahlite,  Min.  p.  215. — Valpellina,  anal.,  v.  Rath^  Pogg.,  cxliv.,  387. 

Sal  Ammoniac  was  found  abundantly  at  Vesuvius  after  the  eruptions  of  1808  and  1872. 
The  crystal.s  showed  the  following  forms  :  0,  1,  i,  2-2,  3-|,  they  have  often  a  yellow  color  due 
o  a  chlorid  or  a  basic  chlorid  of  iron.     Scacchi^  Rend.  R.  Accad.  Sci.  Napoli,  Oct.,  1872. 

Samarskite,  Min.  p.  520. — And  related  minerals,  composition  discussed,  Hermann^  J. 
ir.  Ch.,  cvii. ,  139,  1869;  II.,  ii.,  123;  Mammelsberg,  Pogg.,  cl.,  213,  1873;  cryst.  note, 
Zerrenner^  ZS.  G,  Ges.,  xxv.,  p.  461,  1873.     See  nohlite. 

S.\NDBEKOEKiTE,  Min.  p.  104. — A  mineral  of  similar  form  and  composition  has  been 
lescribed  and  analyzed  by  Achiardi,  Lettera  a  Carlo  Regnoli,  sopra  alcuni  Min.  del  Peru,  p. 
5,  Pisa,  1870.     See  also  Domeyko,  3d  App.  Min.  Chili,  1871. 
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Sanidine,  Min.  p.  352.— Cryst.,  p.  454,  anal.,  561,  v.  Rath,  Pogg.,  cxxxv. 


aci      Saponite,   Min.    p.   472. — Filling  ca\ities   in   trap,    G*»orge    Is.,    north  coast  of  Prino« 
Edward's  Is. ,  anal.,  Harrington,  Can.  Nat.,  II.,  vii. ,  179 
4 
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Sarcopside,   Websky,  ZS.  G.  Ges.,  xx.,  245,  1868.— Appendix  I,  p.  14. 

ScAPOLiTE,  Min.  p.  317. — Buck's  Co.,  Penn.,  anal.,  Leeds^  J.  Frank.  Instit.,  III.,  Ix.,  68, 

1870. 

SCHEELITE,  Min.  p.  605. — Coquimbo,  anal.,  containing  6'2  p.  c.  V^O^,  Domeyko  2d  Ap 
pend.  Alin.  Chili,  p.  2,  1867. 

Riesengebirge,  crysfc.,  Rammelsherg ^  ZS.  G.  Ges.,  xix.,  493,  1867. 

Domodossola,  Piedmont.  Rep.  Brit.  Assoc.  1869,  p.  88. 

Russian  localities,  Beck  oxi^  Teich,  Verb.  Min.  Ges.  St.  Pet.,  II.,  iv.,  312,  1869. 

Scbwarzenberg,  Stelzner,  Jabrb.  Min.,  1869,  745. 

Cryst.  memoir  (many  figures),  Bauer ^  Wiirtemberg  Nat.  Jabrb.,  1871,129  (Pogg.,  cxliii., 
452). 

Found  at  Graussen  (Boberaia),  Sulzbacb,  Salzkamraergut,  ZS.  G.  Ges.,  xxiv.,  595,  1872 

Traversella,  contains  didymium,  Horner^  Cbem.  News,  xxviii.,  299  ;  {Sorby^  Proc.  Roy 
Soc,  xviii. ,  197). 

Meymac,  Correze,  anal.,  Carnot^  C.  R.,  Ixxix,  638,  1874.     See  meymacite. 

ScHEPFERiTE,  Min.  p.  215. — Cryst.,  Nordenskiold^  Q3fv.  Ak.  Stockholm,  xxvii.,  500 
1870.  \ 

ScACCiiiTE,   Adam,  Tableau   Min.,  1869,  p.  70. — A  chlorid  of  manganese,  supposed   by 
Scacchi  to  occur  at  Vesuvius.     See  Dana,  Min. ,  p.  122. 

112  B.  Schirmerite,  Genth,  Am.  Phil.  Soc.  Philad.,  xiv.,  230,  Aug.  21st,  1874. 

Massive,  finely  granular,  disseminated  through  quartz  ;   no  cleavage  observed.     Fracture 
uneven  ;  soft  ;  brittle.    G.  —  6 "737.     Color  lead-gray,  inclining  to  iron-black.     Lustre  metal 
lie.     B.B.  fuses  easily,  and  gives  the  reactions  for  bismuth,  lead,  silver  and  sulphur. 

Analyses,  1.   (1  p.  c.  quartz  deducted).     2.   (1"07  p.  c.  deducted). 


Pb 

Ag 

Bi 

Zn 

Fe 

S 

1. 

12-69 

22-82 

46-91 

0-08 

0  03 

14-41=    96-94 

2. 

12-76 

24-75 

(47-27) 

0-13 

007 

15-02^100-00 

Atomic  ratio  for  Pb  :  Ag  :  Bi  :  S  =  1  :  4  :  4  :  9  nearly,  corresponding  to  PbS,  2Ag2S,  2Bi2S3. 
It  is  allied  to  and  closely  resembles  cosalite. 

Occurs  with  other  tellurium  minerals  at  the  Red  Cloud  mine,  Colorado. 
Named  from  J.  F.  L.  Schirmer,  Esq. 

Schirmerite,  Endlich,  Engineering  and  Mining  J.,  Aug.  29th,  1874. 

Color  bright  lead-gray  with  tinge  of  purple.     H.  =2-2-5. 

Composition  (according  to  analyses  not  published),  (AuFe)Te  -1-  3AgTe. 

B.B.  magnetic  before  the  oxydizing  flame.  Occurs  massive,  disseminated  through  the 
ore,  giving  it  a  dark-gray  color;   also  in  thin  streaks.     Red  Cloud  mine,  Colorado. 

Dr.  Genth  (1.  c.)  asserts  that  this  so-called  new  species  "  is  nothing  else  but  a  mixture  of 
petzite  either  with  pyrite,  or  perhaps  with  a  tellurid  of  iron,"  and  ''is  based  upon  a  partial 
examination  of  a  mixture,"  and  therefore  "is  not  entitled  to  a  name." 

SCHREIBEESITE,  Min.  p.  61. — In  meteoric  irons,  Meunier,  Ann.  Ch.  Phys.,  IV.,  xvii.,  43, 
1869.  J'    ,        ,  ,      . 

755  A.  Schrockeringite,  Sc7irm/f,  Tsch.  Min.  Mitth.,  1873,  p.  137. 

Occurs^  at  Joachimsthal  on  uraninite,  in  small,  six-sided  tabular  crystals  ;  i-%Kl—  1211°. 
Prismatic,  one  bisectrix  being  normal  to  i-i.  Color  greenish  to  yellow.  It  is  a  hydrous 
oxy-carbonate  of  uranium,  containing  only  traces  of  S.  Loss  by  ignition  (H  and  C)  =  36-7 
Contains  also  a  little  lime. 

ScoLECiTE,  Min.  p.  428.— Chili,  anal.,  Domeyko,  2d  App.  Min.  Chili,  p.  47,  1867. 

Composition,  llammelsherg,  ZS.  G.  Ges.,  xxi.,  96,  1868;  KenngotL  Jahrb.  Min.,  p.  1870. 
998.  ^         .       ^  -,  if      , 

LunddorrsfjiUl,  anal.,  IgeUtrom,  Jahrb.  Min.,  1871,  361. 

(Poohnahlite),  India,  anal..  Haughton,  J.  R.  Geol.  Soc.  Dublin,  IL,  1868,  114;  Petersen. 
Jahrb.  Min.,  1873,  852. 

388  A.  Seebachite,  Bauer,  ZS.  G.  Ges.,  xxiv.,  p.  391  ;  xxv.,  p.  351,  and  Bammelshcrg. 
xzv.,  p.  90. 
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Bauer  makes  the  mineral  described  as  herschelite  by  Ulrich  (Geol.  and  Min.  of  Victoria, 
p.  61  -GO)  a  new  species,  under  the  name  of  seebachite,  and  in  this  he  is  supported  by  Ram- 
melsberg. 

Analyses  (1,  c),  1.  Kerl ;  2.  Lepsius. 


Si 

^1 

Ca 

Na, 

K. 

Ho 

1. 

43  7 

21-8 

8-5 

3-5 

tr 

22-7    =99-7 

2. 

44-77 

2210 

7-51 

3-18 

— 

22-07  =  99  63 

'tial 


It  occurs  with  phillipsite  in  the  basalt  quarries  of  Richmond  near  Melbourne,  and  accord 
ing  to  V.  Lang  (Phil.  Mag.,  IV.,  xxviii,  p.  506)  is  identical  crystallographically  with  herschel- 
ite from  Sicily.     (See  also  Jahrb.  Min,,  1874,  522.) 

Selenwismuthglanz.     See  Fuenzelite. 

Sellaite,  JStrilver,  Atti  Accad,  Sci.  Torino,  iv. ,  35,  1868. — Appendix  I.,  p.  14. 

Selwyniie,  Min.  p.  509 — (belonging  in  the  pinite  group),  Appendix  I.,  p.  19. 

Sericite,  INAu  p.  487. — Doubtful  character  discussed.  Scharff^  Jahrb.  Min.,  1868,  309  ; 
1871,  56;  18)1,  .'^71. 

Serpentine,  Min.  p.  464. — Origin  and  method  of  formation,  Tuchermak^  Ber.  Ak.  Wien, 
Ivi.,  283,  1867;  v.  Drasche,  Tsch.  Min.  Mitth.,  1871,  1. 

Composition,  Raminelsberg,  ZS.  G.  Ges. ,  xxi. ,  97,  1868. 

Finland,  anal.,  KuUheim,  GEfv.  Finsk.  Vet.  Soc,  xiii.,  43,  1870-71. 

Origin  of,  varieties  chautonnite,  aumalite,  Meunier,  C.  R.,  Ixxi.,  590,  1871. 

Pseudomorph  after  staurolite,  Entid,  Proc.  Ac.  Nat,  Sci.  Philad.,  1871,  303. 

Snarum,  anal.,  Pogg. ,  cxlviii. ,  329. 

Brewster,  N.  Y. ,  analyses,  Breidenbaugh^  Am.  J.  Sci  ,  III.,  vi.,  211,  1873;  Hawes^  ibid., 
viii.,  451,  1874. 

Brewster,  N.  Y,,  pseudomorphs  after  calcite,  dolomite,  chlorite,  chondrodite,  enstatite, 
araphibole,  biotite,  brucite,  and  other  unknown  minerals,  J.  D.  Dana^  Am.  J.  Sci.,  III., 
viii.,  375,  1874. 

(V'orhauserite),  anal.,  v.  Kobcll,  Ber.  Ak,  MJnchen,  June,  1874;  chrysotile,  antigorite^ 
marmolite,  analyses,  same,  ibid.,  165,  1874. 

Pseudomorph  after  monticellite,  v.  Hath,  Ber.  Ak.  Berlin,  1874,  737. 

Siderite  Min.  p.  688. — Hiittenberg,  Carinthia,  analyses,  Wolff,  Ber.  Ak.  Wien,  Ivi.,  299, 
1867. 

Altered  to  hematite,  limonite,  etc.  (Bohemia),  Boricky,  Ber.  Ak.  Wien,  lix.,  605,  1869. 

Tuscany,  province  of  Lucca,  anal.,  Achiardi,  Boll.  Com.  Geol.  Ital. ,  1871,  134. 
.  Pseudomorph  after  calcite,  Striiver,  Atti  Accad.  Sci.  Torino,  vi.,  377,  1871. 

Nova  Scotia,  anal. ,  Harrington,  Geol.  Surv,  Canada,  1874,  p.  239. 

Siegburgite.  A  new  fossil  resin,  containing  85  p.  c.  carbon,  found  at  Siegburg  near  Bonn, 
Described  by  Lasaulx  at  the  '' Versammlung  Deutscher  Naturforscher  in  Breslau,"  Sept., 
1874.     (Chem.  News,  xxxi.,  131.) 

Silver,  Mm.  p.  9. — Andreasberg,  in  crystals,  Groddcck,  Jahrb.  Min.,  1869,  445. 
Pseudomorph  after  stephanite,  Przibram,  Zejpharovich,  Ber.  Ak.  Wien,  Ixix.,  33,  1874. 

Simlaite,  Schraiif,  =  pholekite,  which  see. 

SiMONYiTE,  Tscherinak,^er.  Ak.  Wien,  Nov.,  1869. — Appendix  I.,  p.  14. 

Reichardt,  Jahrb.  Min.,  1871,  856.     Brezina,  Tsch.  Min.  Mitth.,  1872,  20.     See  bloedite. 

Skutterudite,  Min.  p.  71. — Possesses  positive  and  negative  thermo-electrical  varieties, 
Schrauf  and  Bana,- Jier.  Ak.  Wien.  Ixix.,  153,  1874. 

Smaltite,  Min.  p.  70. — Bunta  Brava,  anal.,  corresponding  to  (Co  Ni  Fe)-  As"*,  Domeykc 
2d  App.  Min.  Chili,  p.  11,  1867  ;  see  also  ibid.,  p.  22. 

Wittichen,  Baden,  anal,  Petersen,  Pogg.,  cxxxiv. ,  70,  1868, 

Andreasberg,  cloanthite  (chathainite),  anal.,  v.  Kobell,  Ber.  Ak.  Miincheu,  1868,  402. 

Bieber,  Hessen,  anal.,  Hilger,  Ber.  Ak.  Mimchen,  1873,  136. 

Groth  shows  that  some  crystals  are  thermo-electrically  positive,  others  negative,  and  con- 
3ludes  {Hone,  Pogg.,  cxlii. ,  1)  that  it  is  isomorphous  with  pyrite  and  cobaltite.     He  remarkj 
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that  thia  variation  in  thermo-eloctrical  character  is  true  only  of  pyrite,  cobaidte  and  smaltite 
(July,  1874),  ignorant  of  the  investigations  of  Schrauf  and  Dana  (March,  1874,  Ber.  Ak. 
Wien,'  bcix. ),'  Pogg. ,  clii. ,  249. 

Smaragdite,  Min.  p.  215.— From  the  diamond  rock  of  Du  Toit's  Pan,  So.  Africa,  an- 
alyses, ifas/celf/ne  and  Flight,  Q.  J.  G.  Soc,  xxx.,  412,  1874. 

Smithsonite,  Min.  p.  693. — Raibl,  Carinthia,  anal.,  Tsch.  Min.  Mitth.,  1871,  55. 
Tennessee,  contains  indium,  larmcr,  Ch.  News,  xxx,  141,  1874. 
Missouri,  analyses,  Geol.  Hep.,  1874. 

Snarumite,  Min.  p.  310. — Snarum,  anal.,  Breithaupt,  Jahrb.  Min.,  1872,  820. 

SODALITE,  Min.  p.  380. — Pseudomorph  after  nephelite,  Monte  Somma,  Struver^  Atti  | 
Accad  Sci.  Torino,  vii.,  329. 

SpnALERiTE,  Min.  p.  48. — Cryst.,  Sadeheck,  ZS.  G.  Gs.,  xxi.,  620,  1869  ;  xxiv.,  181, 
1872. 

Geroldseck,  Breisgau,  containing  thallium,  v.  Kobell,  Ber.  Ak.  Miinchen,  1871,  77. 

Unkel,  cryst.,  Lasaiilx^  Verh.  Nat.  Ges.  Bonn.,  xxvii. ,  138,  1871. 

Cryst.,  (4-4,  ^-^i;  new),  Klein,  Jahrb.  Min.,  1870,  311  ;  Kapnik,  cryst.,  ibid.,  1871,  492, 
Binnenthal,  cryst.  memoir  (new  forms),  Klein,  ib.,  1872,  897. 

Roxbury,  Ct.,  contains  0'0255  p.  c.  indium,  Cornwall,  Am.  Chemist,  Oct.,  1873. 

In  sphaerosiderite,  /Schn^rr,  Jahrb.  Min.,  1874,  681. 

83  A.  Spathiopyrite.  Sandberger.  Der  rhombische  Arsenkobalt,  Jahrb.  Min  ,  1868,  410  ; 
1873,  p.  59.     Sitzsb.  Ak.  Munchen,  1873,  185. 

Orthorhombic,  in  rounded  or  complex  crystals,  combinations  of  I  and  m-i ;  also,  more  rarely, 
in  simple  crystals,  showing  the  same  planes.  Macrodome  planes  well  polished,  prismatic 
planes  dull.     Angles  apparently  very  near  those  of  leucopyrite,  Dana. 

H.  =  4*5,  G.  =  6*7.  Color  tin-white  on  the  fresh  fracture,  but  changes  rapidly  to  a  dark 
Bteel-gray.  , 

Analysis  v.  Gerichten  (1.  c). 

As  S  Co  Ca  Fe 

61-46        2-37      14-97        4  22         16-47  =  99-49 

Atomic  ratio  for  Co,  Fe,  Cu  to  As,S  =  2:3.     It  contains  no  nickel. 

Found  on  smaltite  (Speiskobalt),  or  filling  cavities  in  it,  in  the  cobalt  veins  at  Bieber  in 
Hessen. 

Sphene.     See  Titanite. 

Spinel,  Min.  p.  147.— Anal.,  KokscJmroic,  Min.  Russl.,  v.,  367. 

Dornburg,  variety  in  red  octahedral  crystals,  anal.,  containing  5 "68  p.  c.  TiOs,  Kosmanr\  ' 
Ber.  Ges.  Bonn.,  xxvi.,  144. 

No.  Carolina,  analyses,  altered  from  corundum,  Qenth,  Am.  Phil.  Soc.  Philad.,  xiii.,  370,  i 
1873. 

Spodumene,  Min.  p.  228.— See  Pihlite.  ] 

Staffelite,  Min.  p.  534. —Discussion  as  to  doubtful  character  of  the  species,  Jahresb 
Chem.,  1869, 1238;  1871,  1317. 

Anal.,  contains  iodine,  Petersen,  Jahrb.  Min.,  1868,  482  ;  1872,  96. 

Anal.,  ILmsltofer,  J.  pr.  Ch.,  II., vii.,  147. 

Waltsch,  Bohemia,  anal.,  Boricky,  Ber.  Bohm.  Ges.  Prag.  Feb.  21,  1873. 

Stannite,  Min.  p.  68.— Cornwall,  anal ,  Adger,  Ch.  News,  xxv.,  259,  1872. 

Staurolite,  Min.  p.  388. — RammeUberg  has  confirmed  the  observations  of  Lechartiei 
(Min.  p.  889)  that  staurolite  contains  silica  as  an  impurity  (ZS.  G.  Ges.,  xxv.,  53,  1878). 
Lasaulx  has  carried  the  matter  further  and  proved  that  not  only  quartz,  but  even  garnet. 
niica,  magnetite,  and  brookite  exist  in  it  as  impurities  (Tsch.  Min.  Mitth.,  1872,  173).  The 
Bame  subject,  with  similar  results,  has  been  investigated  by  Fischer. 

St.  Radegrund.  cryst.  and  anal.,  Peters  and  Maly,  Ber.  Ak.  Wien,  Ivii.,  646,  1868. 

In  metamorphic  rocks,  Lehoxr,  Gcol.  Mag.,  x..  102,  1873. 

No.  Carolina,  analyses,  Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  383,  1873. 


APPENDIX    II.  53 

Steatite,  Min.  p.  451.— Anal.,  Tsch.  Min.  Mitth.,  1872,  357. 

Stepiianite,  Min.  p.  106.  —  (melanglanz),  Freiberg,  anal.,  Frenzel.  Jahrb.  Min.,  1873,  788; 
1874,  636. 

Sterlingite.     See  Damourite. 

Stetefeldtite,  Min.  p.  188.  —An  antiraonite  of  copper,  resembling  stetefeldtite,  has 
oeen  described  by  Domeyko  as  occurring  at  the  Potochi  copper  mine,  near  Huancavelica, 
Peru.  It  is  amorphous,  compact.  Fracture  smooth  or  uneven,  in  parts  coarsely  granular. 
Color  black  or  greenish  black.  Streak  yellowish-green.  Lustre  weakly  resinous.  An  analy- 
sis on  the  purest  material  obtainable  (though  still  mixed  with  some  sub-sulphate  of  copper), 
.,^ave  SbO,  32-93,  CuO  32-27,  Fe.O,  11-14,  ZnO  0-50,  SO.  I'OO,  H,0  (loss  at  low  redness), 
18-53,  insoluble,  1'57  =  96'94.  B.B.  infusible.  Dissolves  readily  in  hydrochloric  acid. 
Domeyko  regards  the  mineral  as  probably  having  come  from  the  decomposition  of  chalcosti* 
bite,  an  analysis  of  which  he  adds.     3d  Appendix  Min.  Chili,  1871. 

587.  Stibioferrite.     E.  Goldsmith,  Proc.  Ac.  Philad.,  1873,  p.  366. 

Generally  amorphous.  Crj'^stals  observed  in  a  cavity  and  supposed  to  be  the  same  substance 
no  reason  given)  were  orthorhombic  showing  planes  i-\^  i-i,  I  and  0,  approximate  measure- 
ment gave  /  {i-l)  7=100°  8'. 

H.  =4.  G.  =3-598.  Lustre  slightly  resinous.  Color  (cryst. )  faint  yellow  ;  yellow  to  brown- 
Lsh-yeUow  (amorphous).     Streak  dull  yellow,  brittle,  fracture  uneven  chonchoidal. 

Analysis  (1.  c). 

Sb  y'e  H  Si  loss 

42-96  3-85.  1526  884  1-09        =        100  00 

Deducting  the  iron  we  obtain  as  the   oxygen  ratio  Sb  :  3Pe  :  II,  1-1  :  1  :  1 -4  or  1  :  1  :  1^  = 

2(Sb  +  Pe)  +  3li.     B.  B.  gives  reaction  for  antimony  and  iron.     Soluble  in  hydrochloric 
acid. 
Occurs  as  a  coating,  sometimes  \  inch  thick,  on  stibnite  from  Santa  Clara  Co. ,  Cal. 

Stibiotriargentite,  Stibiohexargentite^  Petersen. — Appendix  I.,  p.  15. 

Stibnite,  Min.  p.  29.— New  Zealand,  anal.,  Muit\  Phil.  Mag.,  IV.,  xlii.,  236,  1871. 
Santa  Clara  Co.,  Cal.,  anal.,  Goldsmith^  Proc.  Ac.  Philad.,  1873,  368. 

Stii-iute,  Min.  p.  442. — India,  anal,  Ilaughton.  J.  Roy.  Geol.  Soc.  Dublin,  ii. ,  113,  1868. 

Compo.sition,  llmnmelHberg^  ZS.  G.  Ges.,  xxi.,  25. 

Aual.,  Ak.  H.  Stockh.,  ix.,  No.  12,  Nov.,  1870  (Cleve's  Geol.  West  India  Is.,  p.  30,  1873). 

Stromoo,  anal.,  Schmid^  Pogg.,  cxlii,  115. 

Dumbartonshire,  anal..  Young.,  Chem.  News,  xxvii. ,  55,  1872. 

Seisser  Alp.  anal,  Petersen^  Ber.  Offenbach.  Ver.,  xiv.,  102,  1873. 

Stirlingite,  see  Rcepperite. 

454.  A.  Str'govite,  Becker  and  Webskv,  Jahrb.  Min.,  1869,  p.  236.  Websky,  ZS.  G.  Ges., 
XXV.,  388,  1873. 

In  minute  crystals,  showing  hexagonal  prisms  under  the  microscope ;  sometimes  in  balls  of 
aggregated  crystals,  and  shown  by  the  behavior  in  polarized  light  to  belong  to  the  hexagonal 
system.  H.  =  l.  G  =  3-144.  Color  dark- green  i, on  alteration  changing  to  brown).  Streak 
green  to  grayish-green.  Analyses  :  1.  Becker  1.  c.  2.  Websky  (G.  =2-788),  Jahrb.  Min., 
1869,  236.     3.  Websky,  Jahrb.  Min.,  1873,  391. 

Si  M  Fe  Pe  Mn  ilg  Ta             11  loss 

1.  32-62  16-66  16-74  1604 316  202  12  37  =  99-61 

2.  32-60  14-08  12  47  21-94  382  14-81  028  =10000 

3.  28-43  16-60  11-43  2621  7-26  0  36  0.36  931  =  99-96 

Analyses  1.  and  2.  were  made  on  material  which  had  suffered  some  alteration,  so  that  3. 
alone  expres.ses  the  correct  composition.  Oxygen  ratio  K  :  ft  :  Si  :  II  =  (approx.)  3:2: 
4  :  2.  Easily  decomposed  by  acid  with  the  separation  of  silica  in  powder.  In  closea  tube 
g^ives  off  water.     B.  B.  fuses  with  difficulty  to  a  black  glass  without  coloring  the  flame. 

Occurs  as  a  fine  coating  over  the  minerals  in  druses  or  cavities  in  the  granite  ivest  and 
north-west  of  Striegau  in  Silesia 
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Stromeyerite,  Min.  p.  54.— Chili,  anal,  Domeyko,  2dApp.  Min.  Chili,  p.  35,  1867. 
Argentine  Republic,  anal.,  Siewert,  Tsch.  Min.  Mitth.,  1873,  251. 

Strontianite,  Min.  p.  699.— Clausthal,  cryst.,  Hessenberg.  Min.  Not.,  ix.,  41,  1870. 

Struvite,  Min.  p.  551. — Skipton  caves,   Ballarat,  cryst.  description,   and  anal.,  Ulrkh 
Contrib.  to  Min.  of  Victoria,  1870,  p.  12. 

Sulphatite,  Min.  p.  614.— In  eastern  Texas,  Mallet,  Chem.  News,  xxvi.,  147,  1872. 

Sulphur,  Min.  p.  20.— Cryst.,  v.  Bath,  Pogg.  Erg.  Bd.,  vi.,  349;  Brezina^  Ber.  Ak 
Wien,  Ix.,  539,  1869. 

SUSANNITE,  Min,  p.  626. — Kenngott  thinks  that  susannite  is  only  a  form  of  leadhUIite  in, 
oompoimd  crystals  (drillings),  but  gives  no  sufificient  proof,  Jahrb.  Min.,  1868,  319. 

SUSSEXITE,  Brushy  Am.  J.  Sci.,  TI.,  xlvi.,  140,  240. — Appendix  I.,  p.  15. 

Syepoorite,  see  Jeypoorite. 

Sylvanite,  Min.  p.  81. — Red  Cloud  Mine,  Colorado,  Silliman^  Am.  J.  Sci.,  III.,  viii,,  28; 
Genth,  anal.,  Amer.  Phil.  Soc.  Philad..  xiv.,  228,  1874. 

Sylvite,  Min.  p.  111. — Stassfurt,  cryst.  Huyssen,  ZS.  G-.  Ges.,  xx.,  460,  1868. 
Kalusz,  cryst.,  Tschermak,  Ber.  Ak.  Wien,  Ixiii.,  308,  1871. 

656.  A.  Syngenite,  ^.  Zephnrovich,  Lotos,  p.  137,  p.  213,  June,  1872;  Ber.  Ak.  Wien, 
Ixvii.,  p.  128,  1873.     Kaluszite,  MiLmpf,  Tsch.  Min.  Mitth.,  1872,  117,  197;   1873,  147. 

Monoclinic,  a  (vert.)  :  b  (clinodiag.) :  c=0-8738 :  1'3699  :  1  or  '63786  :  1  :  72998.  C=76°  0'. 
Observed  planes  0,  ^-^,  i-l  -l-i,-|-»,  1-/,  2-i,  /,  i-8,  2.'-6,  i-4,  i-3,  i-2,  ^-A-,  ^-2,  14,  -1,  -4*4,  1, 
3,  2-2.  /A  /=  73°  55'  (over  i-i).  Oa  l-i=139°  42'.  0 ^-l-^  =  151°  49'.  0  a  l-^•  =143°  48'. 
0  A -1=137°  44'  ;  i-i  a-1  =  124°  19',  i-l  A-l  =  122°  55'. 

In  generally  small  tabular  crystals,  elongated  in  the  direction  of  the  vertical  axis,  tha 
plane  i-i  always  predominates,  and  is  striated  vertically. 

Cleavage  /  perfect,  also  i-i.  In  other  directions  fracture  conchoidal.  Plane  of  optic  axes 
parallel  to  the  orthodiag-onal  section,  acute  bisectrix  makes  an  angle  of  2°  46'  with  i-i.  Optic- 
axial  angle  apparent  in  air — red  =  41°  35',  biue=46°  22'  ;  actual  angle,  red=26*31,  blue,  29" 
24'  (Vrba).  Index  of  refraction  1  55  (Vrba).  Double  refraction  negative.  Dispersion  of 
axes  p  <  V. 

H.=2-5.     G.  =2-603  (mean),  2-252  (Rumpf,  1.  c).     Colorless  or  milky  white. 

Analyses,  1.  Ullik  (mean  of  four  closely  agreeing  analyses,  in  one  of  which  was  also  found 
1-42  p.  c.  NaCl),  Tsch.  Min.  Mitth.,  1872,  120  ;  2.  Volker,  Ber.  Ak.  Wien,  Ixvi.,  197,  1872. 


Oa 

K 

S 

ft 

1. 

16-88 

28-55 

48-45 

5  47                               =  99.35 

2. 

16.97 

28-03 

49-04 

5-85  (also  0-46  Mg.)  =99  89 

These  give  the  formula  CaS,  KS  +  H,  or  the  same  with  the  artificial-  salt,  which  Zepharo- 
vich  shows  to  be  also  monoclinic  (ib.,  p.  139).  In  form  the  syngenite  is  closely  related  to 
gypsum,  particularly  in  the  angles  of  the  prismatic  zone. 

In  the  flame  of  a  Bunsen  gas-burner  becomes  milky,  colors  the  flame  violet,  and  melts 
easily  to  a  colorless  (on  cooling  white)  bead,  with  a  crystalline  granular  texture.  In  matrass 
gives  ofiE  water,  decrepitating  violently.  Easily  attacked  by  water,  dissolving  in  part  with 
the  separation  of  sulphate  of  lime.  Vrba  found  that  one  part  of  syngenite  dissolved  in 
400  pts.  of  water.  Found  in  cavities  in  halite  at  Kalusz,  East  Galicia.  Name  derived 
from  cvYY^vfis  (related),  alluding  to  its  close  relation  to  poly  halite. 

Tabergite,  Min.  p.  493.— Composition,  Kenngott  Jahrb.  Min.,  1869,  202. 

T^NITE,  Min.  p.  16.— In  meteoric  iron,  Meunier,  Ann.  Ch.  Phys.,  IV.,  xvii.,  31    1869. 

Talc,  Min.  p.  451.— Greiner   (Zillerthal),  Tyrol,  anal.,  UiUk,  Ber.  Ak.  AVien,  Ivii.,  946 

Swayne  Co.,  No.  Carolina,  anal.,  of  a  compact  variety,  Adger,  Chem.  News,  xxv.,  270 
1872. 

Pseudomorph  after  pectolite,  Bergen  Hill,  Leeds,  Am.  J.  Sci.,  III.,  vi.,  23,  1873. 
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Talgosite,  C7Z7'/c7t. — Appendix  1.,  p.  15. 

Tammite.  IVIr.  Tamm  has  analyzed  a  dark  steel-colored  crystalline  p  jwder,  locality  un- 
known, very  hard.  G.  =  12-5.  He  obtained  W  8805,  Fe5.00,  Mn  0.15,  undetermined  G  20 
=  100  00.  The  loss  he  says  is  not  due  to  oxygen.  He  calls  his  unknown  substance  ferro- 
tungsten,  and  proi)oses,  in  case  the  character  of  the  mineral  is  sustained,  to  give  it  the  name 
Crookesite.  Mr.  Crookes  justly  says  that  the  name  tanwiite  should  be  preferred.  Chem. 
I  News,  xxvi.,  July,  1872. 

Tantalite,  Min.  p.  514. —Composition,  Hermann^  Bull  Soc.  Mosc,  18G7,  iv.,  464. 
Finland  and  Sweden,  analyses,  liammelsberg,  Pogg. ,  cxliv.,  56,  1871. 

Tapalpite,  Don  Pedro  L.  Monroy,  Naturaleza,  Aug.,  1869,  p.  76.  Tellurwismuth,  Ram' 
mdsbery^  ZS.  G.  Ges.,  xxi.,  81,— Appendix  I.,  p.  15. 

Tapiolite,  Min.  p.  518. — Sukkula,  Finland.  Eaynmdshery.  anal.,  Pogg.,  cxliv,  79,  1871. 

Tellurate  op  Copper  and  Lead,  discovered  by  Mr.  Knabe,  at  the  Iron  Rod  Mine, 

Silver  Star  District,  Montana,  occurring  in  fissures  in  the  rock.  At  the  Green  Campbell  Mine 
it  is  found  as  a  thin  coating  upon  the  selvage  of  the  foot  wall.  Proved  to  contain  copper, 
lead,  and  telluric  acid.  The  sample  sent  to  Dr.  Genth  consisted  of  an  apparently  uniform 
siskine-green  powder.  He  speaks  (priv.contrib. )  of  proposing  to  investigate  the  material  fur- 
ther, and,  if  its  supposed  character  is  sustained,  will  give  it  a  distinctive  name,  Geiith^ 
Am.  Phil.  Soc.  Philad,,  xiv.,  229,  1874. 

Tellurwismuth,     See  Tapalpite. 

Tellurium,  Min.  p.  l^.  —  OentK  Am.  J.   Sci.,  II.,  xlv.,  313,  1868. 

Colorado,  Sillimaii,  Am.  J.  Sci.,  Ill,  viil,  27,  1874  ;  Genth,  Am.  Phil  Soc,  Philad.,  1874, 
Aug.  21. 

Sacramento,  Chili,  note,  Bertrand,  Jahrb.  Min.,  1870,  455. 

Tephroite,  Min,  p,   259. — Franklin,  N.  J.,  ajxaX.^  Mixter^  Am.   J    Sci.,  II..  xlvi.,  231, 

1868, 

Tetradymite,  Min.  p.  30. — Orawitza,  anal.,  Frenzel,  Jahrb.  Min.,  1873,  799. 
Thermo-electricaJ  properties,  Schrauf  and  Dana,  Ber,  Ak,  Wien,  Ixix.,  151,  1874. 
Montana,  anal  ,  Genthy  Am,  Phil.  Soc.  Philad.,  xiv.,  224,  1874, 

Tetraiiedrite,  Min.  p.  100. — Russia,  cry':t.,  Jeremejew,  Koksch.  Min.  Ru.ssl. ,  v.,  369, 

Neubulach,  Wiirtemberg,  anal.  (Bi  =^  6 "33  p.  c. ),  Petersen,  Jahrb.  Min.,  1870,  464 

Cerro  Blanco,  anal. ,  by  Sieveking,  Domeyko,  3d  Appendix  Min.    Chili,   1871  ;    Ghalgayic, 

anal,    (freibergite),   ibid.     See  also  2d  Appendix,   p.    19,   1867,  and  4th  Appendix,  p.   15, 

1874. 

Horhausen.  near  Neuwied,  cryst.,  Klein,  Jahrb.  Min.,  1871,  493. 

Brixlegg,  Tyrol,  anal.,  Untc/i)/,  Jahrb.  Min.,  1872,  874. 

Cryst.  memoir  and  relation  to  sphalerite  and  chalcopyrite,  Sadebeck,  ZS.  G.  Ges.,  xxiv,, 

427,  1872. 

Thomsenolite,  Min.  p.  129. — Cryst,,  belonging  to  a  so-called  clino-quadratic  system,  a 
(\evt.)  :  6:  c=  1-0444:  1:1.  C  =  92  30,  an.il.,  JVordenskiold,  CEfv,  Ak.  Stockh.,  1873,  84 
See  Schraiif,  Tsch.  Min.  Mitth.,  1874,  161. 

Thomsonite,  Min.  p.  424. — Anguilla,  W,  I  anal.,  Nordstrom,  Ak.  H.  Stockholm,  ix., 
No,  12,  Nov.,  1870  (Cleve's  Geol.  W.  India  Is,,  p,  30,  1870). 

Seisser  Alp.  anal..  Jlaiushofer,  J,  pr.  Ch.,  ciii.,  305.  "^ 

Mugdock  V'ater  Tunnel,  Young,  Chem.  News.,  xxvii.,  55,  1872. 

Thorite,  Min.  p.  413. — (Orangite),  cryst.,  Nordenskiold,  (Bfv.  Ak.  Stockh,,  xxvii.,  554, 

1870. 

Tin.     See  Cassiterite. 

Titanite,  Min.  p.  383, — Rothenkopf,  Tyrol,  cryst,,  Zepharocich,  Ber,  Ak.  Wien,  Ix,, 
815,  1869. 

Cryst.  memoir,  llessenberg,  Min.  Not.,  viii.,  1,  1868;  ix.,  45,  1870;  xi,  19,  21,  1873  ;  see 
also  Jahrb.  Min.,  1874,  828. 

Sul/bach,  cryst.,  Schravf,  Ber.  Ak,  Wien,  Ixii.,  704,  712,  1S70. 
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Tocornalite,  Domeyko,  2d  Append.  Min.  Chili,  p.  41,  1867. 

Amorphous,  structure  granular.  Color  a  pale-yellow,  by  the  action  of  the  air  it  ^ows 
darker,  and  passes  to  a  g-rayish -green,  and  finally  to  a  grayish-black  and  black.  Soft,  easily 
reduced  to  a  powder.     Streak  yellow. 

Composition  Ag  I  -I-  Hg-I.  An  analysis  gave  Ag  33-80,  Hg  3-90.  I  41-77,  siliceous  residue 
16-05  —  96  12.  The  loss  is  due  to  some  water  belonging  with  the  residue,  and  probably  some 
iodine. 

In  the  closed  tube  gives  off  first  water,  then  a  yellow  ring,  followed  by  a  mixed  sublimate 
(mercurial),  and  finally  a  red  ring.  With  carbonate  of  soda  in  the  matrass  gives  only  pure 
mercury.     Decomposed  by  nitric  acid.     From  the  mines  of  Chafiarcillo,  Chili. 

Topaz,  Min.  p.  ^IG.—Bhim,  cryst.  note,  Jahrb.  Min.,  1869,  721. 
Altenberg  and  Schlaggenwald,  cryst.  memoir,  Grcth,  ZS.  G-.  Ges.,  xxii.,  381,  1870 
Thermo  (=  pyro) -electrical  character,  Hankel^  Jahrb.  Min.,  1871,  287. 
Analyses,  Klenim^  Jahrb.  Min.,  1874,  189. 

ToRBERNiTE,  Min.  p.  585. — Analyses,  TFmM^r,  J.  pr.  Ch.,  IT.,  viL,  10,  11,  13;  ScJirauf, 
Tsch.  Min.  Mitth.,  1872,  181. 

Tourmaline,  Min.  p.  365. — Switzerland,  colorless,    Wiser ^  Jahrb.  Min.,  1868,  465. 

Isola  del  Giglio,  anal.,  Becld,  Boll.  Com.  Geol.  Ital.,  1870,  84. 

Elba,  cryst.  and  anal.,  v.  RatJi^  ZS.  G.  Ges.,  xxii.,  663,  1870  ;  Achia7'di,  Nuovo  Cimento, 
II.,  iii.,  Feb.,  1870. 

Many  analyses,  and  discussion  of  composition,  Rammelsberg^  Yog^.^  cxxxix.,  379,  547, 
1870. 

No.  Carolina,  with  corundum,  Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  378,  1873. 

335  A.  Trautwinite,  E.  Goldsmith,  Proc.  Ac.  Philad.,  1873,  9,  348,  365. 
Microcrystalline  ;  observed  forms,  hexagonal  prism,  pyramid,  also  triangular  prism.    H.  = 
1-2.     Color  green.     Lustre  dull  (under  microscope  vitreous).    'Streak  light -gray. 
Analysis  (1.  c): 

Si  ^r  3Pe  '^\  (^si  Mg 

21-78  38-39  13-29  0-81  18-58  0-11  =  100-84 

Oxj'gen  ratio  for  bases  to  silica  =  11  :  6,  perhaps  2  :  1.  B.B,  gives  reaction  for  chromium, 
insoluble  in  acids.     Occurs  on  chromite;  from  Monterey  Co.,  Cal. 

Tremolite,  Min.  p.  233.— Related  minerals,  Tschermak^  Min.  Mitth.,  1871,  37. 

Tridymite,  Min.  p.  805.— Appendix  I.,  p.  19.— From  Alleret  (Dep.  Haute  Loire),  Lasaulx, 
Jahrb.  Min.,  1869,  66. 

Formed  artificially,  Bose,  Ber.  Ak.  Berlin,  June,  1869,  p.  469. 

Double-refraction  positive  like  quartz,  Schultze,  Ber.  Ges.  Bonn,  xxvi.,  119,  1869. 

Observed  with  microscope  in  thin  rock-sections,  Zlrkel^  Pogg.,  cxl.,  492  (Jahrb.  Min.,  1870, 
823). 

In  porphyry  at  Waldbockelheim,  Streng,  Tsch.  Min.  Mitth.,  1871,  49. 

As  inclosures  in  quartz  crystals.  Lotos.  Dec,  1872 ;  Saiidberyer,  Jahrb.  Min.,  1868,  466,  723. 

From  various  new  localities,  Mold,  Jahrb.  Min.,  1873,  608. 

Cryst.  memoir,  with  a  complete  description  of  the  many  and  interesting  twins,  v.  Rath. 
Pogg.,  clii.,  1,  1874. 

Trinkerite,  Tsckermak,  J.  pr.  Ch.,  II.,  ii.,  250. —Appendix  I.,  p.  16. 

Triplite,  Min.  p.  .543.— Sierra  von  Cordoba,  Argentine  Republic,  several  analyses,  Sie 
«J€ri,  Tsch.  Min.  Mitth.,  1873,  225  et  seq. 

Trogerite,  Weishnch,  Jahrb.  Min.,  1871,  870;  1873,  315.— Appendix  I.,  p.  16. 
Winkler  has  analyzed  the  trogerite  of  Weisbach  with  the  following  results ;    Analyses  1 
3  p.  c.  impurities  deducted.     2.  ^  p.  c.  deducted.     3.  on  pure  material. 


:^s 

^ 

fi 

1. 

18-48 

63-44 

18-08  =  100-00 

2. 

18-83 

62-42 

18-75  =  10000 

3. 

19-64 

63-76 

14-81  =    98-21 

which  correspond  to  the  formula  30  As  +  12fl. 
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On  heating-  it  ^vea  off  water,  and  takes  a  gold  en -brown  color,  but  resuiAes  a  yellow  on 
cooling.     J.  pr.  Ch.,  II.,  vii. ,  6,  1873. 

Troit.ite,  Min.  p.  57. — Meunier  concludes  that  the  composition  of  troilite  is  (FeNi)'Si" 
(not  FeS),  Ann.  Ch.  Phys.,  IV.,  xvii.,  30,  1809;  C.  R.,  Ixviu.,  763,  1874.  Rammelsherg, 
Abh.  Ak.  Berlin,  1870,  84). 

TsciiEFFKiNiTE,  Min.  p.  387. — Composition,  Hermann^  J.  pr.  Ch.,  cvi.,  332,  1868. 

314  A.  Tschermakite,  v.  Kobell,  J.  pr.  Chem.,  II.,  viii.,  411,  1873. 

Massive,  cleavage  on  two  surfaces,  making  an  angle  of  94°.  Striations  on  face  of  better 
cleavage.  H.  6.  G.  2 "64,  Phosphorescent.  Color  grayish  to  white.  Translucent.  Lustre 
vitreous.     Analysis,  1.  c.  ; 

Si  ^1  Mg  Na(Ktr)  I'l 

66-57  15-80  8  00  6-80  2-70  =  99  87 

This  would  give  the  formula  3ft  Si  +  ^1  Sio,  or  that  of  a  magnesian  oligoclase.  It  occurs 
with  kjerulfine  and  quartz  at  Bamle,  Norway. 

G.  W.  Hawes  (Am.  J.  Sci. ,  III.,  vii.,  579,  1874)  has  analyzed  a  mineral  from  the  above 
locality,  and  labelled  tschermakite,  with  the  following  results:    G.  =  2'67. 

Si  ^1  Fe  Oa  Mg  K  Na  ign. 

f        66-04  20-37  0  29  129  110  0-21  991        0-96  =  100-17 

This  gives  a  composition  very  near  that  of  albite. 

The  mineral  agreed  in  all  its  physical  characters  with  the  description  of  tschermakite,  but 
was  almost  destitute  of  magnesia,  which  suggests  the  idea  that  the  material  analyzed  by 
V.  Kobell  may  have  been  impure. 

Des  Cloizeaux  has  since  (C.  R. ,  Ixxx. ,  Feb.  8,  1875)  found  that  the  so-called  tschermakite 
from  Bamle  is  identical  with  albite  in  optical  properties.  He  quotes,  moreover,  the  follow- 
ing analysis  by  Pisani  :  Si  66-37,  ^^tl  22-70,  Oa  1-40.  Mg  095,  Na  9-70,  H  0-70  =  101-82 
G.  =  2-60.     This  gives  the  oxygen  ratio  for  K  :  K  :  Si  =  1  :  3  :  11,  or  nearly  that  of  albite. 

TURGITE,  Min.  p.  167.— Terry  Cope,  N.  S.,  IIoic,  Phil.  Mag.,  IV.,  xxxvii.,  268. 
Salisbury,  Conn.,  ai  al.  and  description,  Brush  and  Rodman^  Am.  J.  Sci.,  II.,  xliv.,  219. 

TURNEUITE.       See   MONAZITE. 

Tyrite.     See  Fergusonite. 

Tyrolite,   Min.   p.   570. — Libethen,    Hungary,   anal.,   CaC   essential  not   an  impurity, 
Church,  J.  Ch.  Soc,  11. ,  xi.,  p.  108,  Feb.,  1870. 
Tyrol,  PicMcr,  Jahrb.  Min.,  1871,  53. 

Ulexite,  Min.  p.  598. — Nevada  and  Arizona,  Silliman,  Am.  J.  Sci.,  III.,  vi.,  130. 
Newport  Station,  Nova  Scotia,  in  crystals,  Hoic,  Phil.  Mag.,  IV.,  xxxix. ,  275,  1870;  xli., 
275,  1871. 
'Atacama,  anal.,  Domeyko,  4th  App.  Min.  Chili,  p.  35,  1874. 

Ullmannite,  Min.  p.  73. — Rinkenjberg,  Carinthia.  Verb.  G.  Reichs,  1871,  8,  p.  131. 
From  the  Lolling,  crystals  showing  inchned  hemihedrism,  Zepharovich,  Ber.  Ak.  Wien,  Ix., 
809,  1869;  Lotos,  Jan.,  1870. 

Waldeustein,  analyses,  Mnmpf  axiA  UUik,  Ber.  Ak.  Wien,  Ixi. ,  7,  1870. 

Uranfnite,  Min.  p.  154.— Colorado,  Am.  J.  Sci.,  III.,  v.,  386,  1873. 

Urakopiiane,  Min.  p.  805. — Discussion  of  composition,  =  a  thorasonite  in  which  ^  alu- 
mina is  replaced  V)y  uranium,  Websky,  ZS.  G.  Ges.,  xxi..  92,  1860  ;  see  also  Wti^bnch,  Jahrb. 
Min.,  1873,  326. 

624  A.  Uranosphaerite.  Weiabach,  Jahrb.  Min.,  1873,  315  ;  Winkler.  J.  pr.  Chem.,  II., 
vii.,  5. 

In  half-globular  aggregated  forms,  sometimes  with  a  dull,  or  slightly  lustrous  sui  face, 
sometimes  rough  and  drusy,  showing  under  the  miscroscope  that  they  are  made  up  o^ 
minute  acutely-terminated  crystals.  Stioicture  concentric,  also  radiated.  H.  ~  2-3,  G.  =r 
'3-36.     Color  orange -yellow,  brick-red  (Winkler).     Lustre  greasy.     Streak  yellow. 
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Analyses,  Winkler,  1.  c,  1.  impurities  (11  p.  c.)  deducted.  3.  perfectly  pure  material. 

^  iSi  fi 

1.  50-32  44-12  5  56 

2.  50-88  44-34  4-75 

These  give  the  formula  Bi  2tf  +  3H. 

Decrepitates  on  heating,  and  falls  to  pieces  to  a  mass  of  crystalline  needles,  with  sflkj 
lustre,  homogeneous  and  of  brown  color. 

Occurs  with  other  related  uranium  minerals  at  the  mine  Weisser  Hirsch,  near  Schneeberg, 
Saxony. 

573  O.   Uranospinite.    Weisbach,  Jahrb.    Min.,    1873,    315;    Winkler,    J.    pr.    Ch.    II., 

vii.,  11. 

Orthorhombic.  In  scale-like  crystals,  with  quadratic  or  rectangular  outlines.  Cleavage 
perfect,  parallel  to  the  planes  of  the  scales.  H.  =  2-3.  G.  ~  3-45.     Color  siskine -green. 

Analysis,  Winkler  (1.  c.)  ; 

.Is  ©  Ca  H 

19-37  59  18  5-47  16  29  =  100  31 

which  corresponds  approximately  with  the  formula  Ca,  ©  As  -I-  8H. 

Weisbach  regards  it  as  an  arsenate  corresponding  to  autunite.  ..Winkler  succeeded  in  mak 
ing  uranospinite  artificially  with  the  following  composition:  As  23  01,  tf  59-01,  Ca5-62, 
H  14-27  =  101-91. 

Found  with  other  related  uranium  minerals,  at  the  mine  Weisser  Hirsch,  near  Schneeberg, 
Saxony. 

Uranotil,  Boricky,  Jahrb.  Min.,  1870,  780;  see  also  Jahrb.  Min.,  1873,  296,  316.— Ap- 
pendix I.,  p.  16. 

445  D.  Vaalite,  Maskelyne  and  Flight,  Q.  J.  G-.  Soc,  xxx.,  409,  Nov.,  1874. 

Monoclinic.  G  =  76°  30'.  Occurring  in  hexagonal  prisms ;  7  A  i  =  60°  10'.  i  A  0  =  96°  40' 
(calc.  =96°  41'). 

Cleavage  0  easy,  1  much  less  so.  Normal  to  0  coincident,  or  very  nearly  so,  with  the  mean 
line  of  the  optic  axes  ;  optic-axial  angle  very  small ;  double-refraction  negative. 
Color  drap,  in  spots  fine  blue. 

Analysis  (1.  c. ) 

Si  Xl  3Fe  Mg  Na  ll  C  '^r 

40-83        9-80        6-84         31-34         0.67  972  tr  tr  =  99*20. 

giving  the  formula  K  gi  +  2  (3Mg,  2Si,  2H).  Oxygen  ratio  for  R :  ^  :  gi :  IT  =  6  :  3  :  10  :  4. 
Expands  on  heating  on  a  platinum  foil  to  six  times  original  size,  in  powder  no  expansion  at 
all.  Loses  no  water  at  100  C.  Occurs  in  an  altered  bronzitic  rock  from  the  diamond-dig- 
gings, called  Du  Toit's  Pan,  So.  Africa, 

Valleriite,  Blomstrand,  CEfv.  K.  Akad.  Stockholm,  xxvii.,  p.  19,  1870. 

Massive,  without  a  trace  of  crystalline  texture.  Color  very  like  that  of  pyrrhotite.  Lustre 
perfectly  metallic ;  fracture  uneven.  Resembling  graphite  in  its  \inusual  softness  (yields  to 
the  nail,  and  can  be  cut  with  a  knife),  and  in  its  property  of  leaving  a  dark  streak,  when 
scratched  on  paper.     G.  =3-14. 

Analyses  (1.  c.)  in  part  from  different  samples,  (neglecting  a  small  insoluble  portion). 

Pe            Al            Cu          Mg           Ca  Na  K  S  fi 

1.      ^"29-32  1700         6-26        059        031        22-20 


2.      10-77 

3.      18-66  22-73       

4.  27-18        2-29        18*91  497        0-31        016        2268       

5.  25-50        3-18        16-51  7-80        0-18        

Mean     2634        273        1777  634        018         0-45        023        2254     10-77  =  87-35 

The  variation  in  Cu  and  Mg  in  the  analyses  is  regarded  by  Blomstrand  as  showing  a  possi 

blc  variation  in  the  composition  of  the  species.     Regarding  all  the  Cu  as  combined  as  CuS, 
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and  giving  the  remainder  of  the  sulphur  to  the  iron  (FeSs),  and  calculating  the  other  metalfl 
as  oxyds,  we  obtain  : 

CuS  FeS^  ^e  Al  Mg  Oa  Na  K  It 

26-74        29-40        15-01        514        10-57        0  25        001        027         10-77=98-76 

Giving  essentially  the  formula  2CuS,  FeS^  +  2MgFe  +  411. 

B.  B.,  loses  its  lustie  and  becomes  darker.  In  the  matrass  gives  oflF  water  and  a  slight 
coating  of  sulphur.  The  water  is  strongly  combined,  and  is  given  off  only  at  a  full  red 
heat. 

Verj'^rare;  occurs  in  small  (large  as  hazelnuts)  fragments  in  a  dark -greenish  limestone, 
which  is  much  mixed  with  mica  and  other  minerals,  at  the  Aurora  Mine,  Nya-Kopparberg, 
Sweden. 

Named  for  the  Swedish  mineralogist  Vallerius.      [A  very  doubtful  compound.] 

Vanadinite,  Min.  p.  GIO. — So.  Africa,  anal.,  Maskelyne  and  FligJit.  J.  Ch.  Soc. ,  II.,  x., 
1058,  1872. 

The  researches  of  Roscoe  have  shown  that  vanadic  acid  is  V-^Or,,  not  V.O3,  which  explains 
the  similarity  of  vanadinite  crystals  to  those  of  pyromoiphite,  Phil.  Trans.,  1809,  1870. 

Vanadiolite,  Hermann,  J.  pr.  Ch.,  II.,  i.,  445.     Appendix  I.,  p.  IG. 

Vanadite,  Min.  p.  610.— Cryst.,  Schrauf,  Ber.  Ak.  Wien,  Ixiii.,  167,  1871. 

Variscite,  Min.  p.  582.— According  to  Petersen  A\X*,  +471,  perhaps  identical  with  callaite 
(turquoise),  Jahrb.  Min.,  1871,  357;  Kenngott,  Jahrb.  Min.,  1872,  198. 

Vermiculite,  Min.  p.  493. — Pelham,  Mass.,  Adams^  Am.  J.  Sci. ,  II.,  xlix.,  272;  Shcpard^ 
ibid.,  1.,  p.  96. 

Relation  to  the  micas,  in  optical  characters  and  chemical  composition,  Cooke^  Mem.  Am. 
Ac.  Boston,  1874,  35. 

See  jefferisite. 

Vesuvianite,  Min.  p.  276. — Arendal,  anal.,  Damour,  Ann.  Ch.  Phys.,  IV.,xxiii.,  157,  1871. 
Cryst.    (new  forms)  Jeremejew,  Verb.   Min.   Ges.    St.   Pet.,  II.,  vii. ,   1873;  Jahrb.   Min., 
1873,  423.     Comp.  Uammelsberg,  ZS.  G.  Ges.,  xxv.,  421. 
Canzucoli,  anal.,  Lemberg.  ZS.  G.  Ges.,  xxiv.,  249,  1872. 
Altered  to  fassaite,  Doll,  Tsch.  Min.  Mitth.,  1874,  85. 
Anal.,  Janovsky^  Ber.  Chem.  Ges.  Berlin,  1873,  1456. 

541  A.  Veszelyite,  Schrauf,  Anzeig.  K.  Ak.  Wien.  1874,  p.  135. 

Triclinic.  a  (vert.) :  b  (brach.) :  c  :=  0-71516  :  -96529  :  1.  |=92°  1,  rj  =  101°  3',  C=^\°  9'. 
Observed  planes  7,  /,  i-l,  1-i  \-l,  2-2,  2-2.  1  a  ^■-^  =  ^34°  18',  /a  1  =93°  2',  ?-i  a  l--i  =  12G°  36', 
\-i  A  l-j=109°  50'.     Crystals  formed  by  combination  of  prism  and  domes. 

In  crystalline  crusts  on  garnet-rock.     H.  =4.     G.=3-5. 

Analysis  (on  a  very  minute  quantity)  Cu  =  57.2,  IT=160  or  4CuP-f  5H,  with  traces  of  iron, 
but  no  arsenic.  Loses  at  100°  C.  one  equivalent  of  water,  and  the  remainder  at  a  red  heat. 
Occurs  at  Morawicza  in  the  Banat. 

Victorite.     See  Enstatite. 

ViLLARSiTE,  I\Iin.  p.  409.--Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  364,  1873. 

ViRiDiTE. — A  collective  name  proposed  by  Vogelsang  (ZS.  G.  Ges.,  xxiv.,  p.  529,  1872)  for 
all  the  indeterminable  transparent  green  compounds,  which  are  observed  in  rocks  and  may 
be  regarded  as  hydrous  protoxyd  silicates  of  iron  and  magnesia.  They  are  generally  in 
scaly  or  fibrous  forms  and  are  often  the  result  of  the  decomposition  of  hornblende,  chrysolite, 
<itc.  The  name  is  also  used  by  Dathe  (ib.,  xxvi.,  p.  10),  who  shows  its  relation  to  Liebe'a 
diabantachronnyn  and  Sandberger's  aphrosiderite. 

ViviANiTE,  Min.  p.  556. — Cryst.  description  with  important  correction  of  hitherto  accepted 
angles,  r.  Ji(i(h,  Pogg.,  cxxxvi.,  405. 
Analyses,  Maskdi/ne  and  Flight,  J.  Ch.  Soc,  II.,  ix.,  6. 

VoLTAiTE,  Min.  p.  652.— Kremnitz,  anal,   Tschermak,  Ber.  Ak.  Wien,  1867,  lvi.,881. 

Wackenrodite,  Adam,  Tableau  Min.,  1869,  p.  76.  A  variety  ( f  wad  containing  12  33 
p.  c.  l*b  ;  see  Dana,  Min,,  p.  182,  aiial  6. 
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Wad,  Min.  p.  181.— Groroilite,  district  Jacala^  Mexico,  M.  Barcena,  Naturaleca,  id.  136, 
1874. 

Wagnerite,  Min.  p.  538. — Anal,  showing  the  presence  of  4  p.  c.  alkalies,  v.  KohtU,  J. 
pr.  Ch.,  II.,  vii.,  275,  1873. 

WALPmiGiTE,  Weisbach,  Jahrb.  Min.,  1871,  870;  1873,  315;  in  Appendix  I. ,  p.  16. 
Winkler  has  analyzed  the  walpurgite  of  Weisbach,  with  the  following  results  : 

Is  e  Bi  ri 

11-88  20-29  61-43  4-32  =  97-92 

13  03  20-54  59-34  4-65  =  97  56 

These  correspond  to  the  formula  5Bi,  As  +  3^  As  +  lOH, 

In  a  red-heat  the  crystals  take  a  brown  color,  which  passes  into  an  orange-yellow  on  cool- 
ing. No  decrepitation  on  heating  takes  place,  and  no  change  of  form.  Decomposed  by 
nitric  acid,  leaving  a  white  residue  of  arsenate  of  bismuth,  which  goes  into  solution  on  the 
addition  of  hydrochloric  acid.     J.  pr.  Ch.,  II.,  vii.,  p.  6,  1873. 

520  O.  Wapplerite,  Frenzel,  Tsch.  Min.  Mitth.,  1874,  279. 

Triclinic.  Crystals  minute  and  highly  modified,  resembling  augite  or  wolframite  in 
habit.  Also  in  incrustations  sometimes  crystalline,  or  globular,  sometimes  glassy,  with  a 
reniform  surface.  Cleavage  clinodiagonal.  H.  2-2-5.  G-.  2-48.  Color  white.  Translucent, 
the  crystals  colorless.  Lustre  strongly  vitreous.  [Crystallographic  determination  by  Schrauf, 
(priv.  contrib.,  dated  Vienna,  Mart;h  20th,  1875).  Triclinic.  a  (vert.)  :  b  :  c  -  0  29037  :  1  : 
1  -11002.  I  =  90°  13'  55"  ;  t;  =  95°  20' ;  C-  90°  10'  35".  Observed  planes,  i-i,  i--!,  i-^\  7,  i', 
i-i,  \-%  1-i',  3-i,  3-i',  10-*,  -2-^  '-{-S,  -2-2',  2-2',  -4-4,  4-4,  -4-4'  4-4',  -3-|,  -3-|',  -5-|,  -5-|', 
_7.i,  _7|'.     ^.^A/=  132°  0';  «-'tAi'  -  131°  40|' ;  i-%  n\-%  -  104°  50'  ;  «-iA-3-2'  =  123°  14'. i 

The  crystals  are  characterized  by  prevalence  of  zones,  by  which  means  nearly  all  of  the 
planes  could  be  determined. 

Wapplerite  undergoes  alteration,  by  taking  up  one  equivalent  of  water,  forming  white 
opaque  pseudomorphs  which  have  been  described  as  rasalerite  (Dana,  Min.,  p.  556). 

Analyses,  Frenzel  (1.  c).  - 


Is 

Ca 

Mg 

H 

47-70 

14-15 

8  29 

29-40=    99-58 

47-69 

15-60 

7-35 

29-49  =  100  13 

These  give  for  the  composition  2Ca  As  -h  8H,  where  some  lime  is  replaced  by  magnesia. 
Of  the  water  5  atoms  go  off  at  100°  C,  the  remainder  at  360°. 
Found  with  pharmacolite  at  Joachimsthal. 

Warrinotonite,  Min.  p.  664. — See  hrocJiantite.  Domeyko,  2d  Appendix,  Min.  Chili, 
p.  23,  1867. 

Warwickite,  Min.  p.  600. — Description  and  analysis,  J.  L  Smithy  Am.  J.  Sci. ,  III.,  viii., 
432,  1874. 

Wavellite,  Min.  p.  575.— Chester  Co.,  Penn.,  anal.,  Hermann,  J.  pr.  Ch.,  cvi.,  69,  1869. 
County  of  Cork,  anal..  Church,  J.  Ch.  Soc,  II.,  xi.,  110,  Feb.,  1873. 

Websterite.     See  Aluminite. 

Wernerite,  Min.  p.  319.— Bucks  Co.,  Penn.,  anal.,  Leeds,  Am.  J.  Sci.,  III.,  viii.,  432. 
1874.  '  ' 

Westanite,  Bhrmtrand,  J.  pr.  Ch.,  cv.,  341.— Appendix  I.,  p.  16. 

813  B.  Wheelerite.     0.  Loew,  Am.  J.  Sci.,  III.,  vii.,  p.  571. 

A  resin,  yellowish  in  color,  found  in  the  Cretaceous  beds  of  northern  New  Mexico,  filling 
the  fissures  of  the  lignite,  or  interstratified  in  thin  layers  in  it.  Most  abundantly  observed  i» 
the  vicinity  of  Nacimiento. 

Two  analyses  gave  Loew  (1.  c. ) 

C  H 

1.  73-07  7-95 

2.  72-87  7-88 

whidi  agree  closely  with  the  formula  n  (CjHoO),  where  n  is  probably  5  or  0. 
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Soluble  in  ether,  less  so  in  bisulphide  of  carbon.  In  concentra  ed  sulphuri  acid  dissolves, 
)roducing  a  dark-brown  solution,  from  which  it  is  precipitated  by  water.  In  alcohol  the 
)riucipal  portion  is  readily  dissolved,  while  a  small  part  remains  insoluble.  The  hot  alco- 
lolic  extract  of  the  resin  deposits,  on  cooling,  a  few  yellow  liocculi.  The  solution,  ou 
vaporatiou,  gives  a  yellowish  resin  very  brittle,  and  becoming  strongly  electric  ou  friction  • 
t  melts  at  154    C 

Named  for  Lieut.  G.  M.  Wheeler,  U.  S.  Army. 

WilEWELLlTE,  Min.  p.  718.— Cryst.,  Schmid,  Pogg.,  cxlii..  Ill,  (Ann.  Ch.  Pharm.,  xcvii., 
25). 

WiiiTNEYiTE,  Min.  p.  37. — From  southern  Arizona,  analyses.  Am.  J.  Sci.,  II.,  xlv.,  306. 
A  variety  from  Fortuna  di  Paposa,  Chili,  Bertrand,  Ann.  d.  ilines,  VII.,  i.,  413,  1872. 

459  B.  Willcoxite.     Gcnth,  Am.  Phil.  Soc.  Philad.,  xiii.,  p.  397,  1873. 

In  scales  white  to  greenish  or  grayish-white,  with  pearly  lustre,  and  resembling  talc. 

Analyses,  Koenig  (1.  c).     1.   Shooting  Creek;  2.  Cullakenee  Mine. 

Si        M        Fe        Fe         ilg        Li        Na         l"v         ign. 

1.  2806    37-49    1-26     244      1735       tr       673     246      400  =  100  09 

2.  29-50   37-56    1-40     238      17-20       tr       6-24     242      3-32  =  100  02 

►xygen  ratio  It  :  Ji :  Si  :  11  =  6  :  12  :  10  :  2  nearly,  or  3(2^,  Si)  -f  2  {2^  Si)  +  2lt. 

B.  B.  fuses  in  fine  splinters  with  difficulty  to  a  white  enamel,  coloring  the  outer  flarafl 
ellow.  In  hydrochloric  acid  decomposed  with  difficulty,  with  separation  of  silica  in  scales. 
Lare,  occurring  as  a  coating  about  a  nucleus  of  corundum,  and  resulting  from  its  alteration, 
t  Shooting  Creek  and  Cullakenee  Mine,  Clay  Co.,  No.  Carolina. 

Named  in  honor  of  Col.  Joseph  Willcox. 

WiLLEMiTE,  Min.  p.  202.— Franklin,  N.  J.,  analyses,  Mixter,  Am.  J.  Sci.,  II.,  xlvi.,  230, 
868;  sp.  gravity  for  transparent  crystals  4-26,  4-25,  4-29,  Cornwall,  Am.  Chemist.,  Oct., 
73,  p.  126. 
Altenberg,  near  Aachen,  Arzriini,  Po&g"-?  clii.,  281,  1874. 

526  C.  Winklerite,  Breithaupt,  Jahrb.  Min.,  1872,  816. 

Amorphous,  massive.      H.=3.     G.=3-432.      Color  bluish-black  to  violet-black.     Streak 
ark-brown.     Fracture  conchoidal,  with  but  slight  lustre. 
Analysis,  AVinkler  (1.  c. )  1 .  original  analysis  ;  2.  same  after  deduction  of  Ve  and  SL 

Is  Cu  ^'o  Co  Ni         3Pe        Ca  Si  C  "Fl 

10-29       13  21       10-34       28-91       2-58      3-05      5-35      264      10-37      14  08=100-82 

10-83      13-89      10-86  3310  562  lOOO      1480=100-00 

Breithaupt  thinks  that  the  mineral  may  have  been  formed  by  the  gradual  decomposition 
C  erythrite  (cobalt  bloom)  by  water  containing  carbonic  acid  in  the  presence  of  some  copper- 
lineral. 

In  the  matrass  gives  oflE  water.  On  charcoal  decrepitates,  but  does  not  alter  its  appearance. 
..  B.  infusible,  coloring  the  flame  green.  With  the  fluxes  gives  reaction  for  cobalt.  Etfer- 
jsces  -with  hydrochloric  acid  and  the  solution  thus  obtained  upon  heating  evolves  chlorine. 

Found  at  Pria  near  Motril  in  Spain,  occurring  with  galapectite,   also  with  erythrite  and 

alachite. 

WiNKWORTiTiTE,  How,  Phil.  Mag.,  April,  1871. — Appendix  I.,  p.  17. 

Kenngott  (Jahrb.  Min..  1872,  300)  repeats  the  suggestion  of  Brush  that  winkworthite  is  a 
ixtare  of  gypsum  and  howlite. 

WiSEiirNE,  Min.  p.  528. — Cryst.  memoir,  with  many  new  planes  and  discussion  of  relation 
►  xenotime  and  zircon.  Brezina  remarks  that  the  wiserine  from  the  Binuenthal  is  very 
ifferent  in  habit  from  that  of  other  localities,  and  may  possibly  be  a  distinct  eprcies,  Tsch. 

in.  Mitth.,  1872,  8.     Klein  shows  that  the  supposed  mineral  from  the  Binnenthal  is  in  faci 

tahedrite,  Jahrb.  ]\Iin.,  1872,  900. 

WiTTiciiENiTE,  Min.  p.  98. — B  )ckelsbach,  Wittichen,  Baden,  anal.,  Petersen,  Pogg.i 
□utiv.,  92;  cxxxvi.,  500.     (Jahrb.  Min.,  1869,  337.) 
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WocnEiNiTE,  Min.  p.  174.— (beauxite)  Kokorjie,  Verh.  G.  Reichs,  1874   289. 

WoHLERiTE,  Min.  p.  291.— Cryst.    memoir,  showing  the   species  to  be  monoclinic,   Ded 
Cloizeavx,  Ann!  Ch.  Phys.,  IV.,  xiii.,  425,  1868. 
Analyses,  Rammelsberg .  Pogg.,  cl,  211,  lb7d. 

WoLFAcniTE,  JSandberger,  Jahrb.  Min.,  1869.  313.— Appendix  I,  p.  17. 

"Wolframite,  Min.,  p.   601.— Bayonka,  Urals,   anal.,  Bes   Cloizeaux,  Am.   J.  Sci.,  II., 

A  variety  from'Schlaggemvald,  Zerrenner,  B.  u.  H.  Zeit.,  xxviii.,  429,  437. 

Crystalline  form  proved  to  be  monoclinic,  Des  Cloizeaux,  Ann.  Ch.  Phys.,  IV.,  xix.,  168, 

1870. 
From  Russian  localities,  Beck  and  Teich,  Verh.  Mm.  Ges.  St.  Pet.,  II.,  iv.,  312. 
Relation  to  columbite,  Jeremejew,  Verh.  Min.  Ges.  St.  Pet.,  II.,  vii.,  1872. 
Cryst.  form  (hiibnerite),  relation  to  columbite,  Groth  and  Arzruni,  Pogg.,  cxlix.,  235. 
Meymac,  Correze,  anal.,  Carnot,  C.  R'.,  Ixxix.,  637,  1874. 

WoLLASTONiTE,  Min.  p.  210.— Vesuvius,  cryst.,  v.  Bath.,  Pogg.,  cxxxviii.,  484;  Monte 
Soraraa,  anal.,  ib.,  cxliv.,  390. 

Elba,  cryst.,  Achiardi,  Nuovo  Cimento,  II.,  iii.,  Feb.,  1870. 

Santorin,  cryst.  memoir,  llessenberg,  Min.  Not.,  ix.,  28,  1870. 

Orawitza,  anal.,  Lemberg^  ZS.  G.  Ges.,  xxiv.,  251,  1872. 

In  phonolyte  from  Freibuig,  Breisgau,  v.  Batli,  Jahrb.  Min.,  1874,  521. 

Piquet  describes  (Ann.  des  Mines,  VII.,  i.,  415,  1872)  w^hat  he  calls  a  new  silicate  of  Umi 
from  Merida  (Portugal).  It  occurred  in  a  vein  of  dioryte  containing  magnesite,  quarz, 
apatite.  An  analysis  gave  Clemencin  (1.  c.)  Si  48*36,  ^l(Fe  tr)  1*56,  Ca46"41,  Mgl-30,  C 
100,  SO -56,  H  1-1 1=100 -30.  H.=3-5-4.  G.=280.  Color  white.  Structure  radiated.  As 
Kenngott  remarks  (Jahrb.  Min.,  1873,  944)  there  seems  to  be  no  good  reason  for  separating 
it  from  wollastonite. 

WoLLONGONGiTE,  SilUman,  Am.  J.  Sci.,  II.,  xlvlii.,  85.     Appendix  L,  p.  17. 

WooDWARDiTE,  Min.  p.  666. — Anal.,  Bisani,  C.  R.,  Ixv.,  1143,  1871;  MasJcelyne  am 
Flight,  anal.,  J.  Ch.  Soc,  II.,  ix.,  1.,  1871. 

WuLFENiTE,  Min.  p.  607. — Wahsatch  Mts.,  Silliman^  Am.  J.  Sci.,  III.,  iii.,  200;  vi.,  128. 
Rucksberg  and  Phoenixville,  cryst.,  Schravf,  Ber.  Ak.  Wien,  Ixiii.,  184,  1871. 
Pzribram,  hemimorphic  forms,  Zerrenner,  Tsch.  Min.  Mitth.,  1874,  91. 

XANxniosiTE,  Adam,  Tableau  Min.,  1869,  p.  43.  An  uncertain  arsenate  of  nickel  (Ni'C^s) 
from  Johanngeorgenstadt,  analyzed  by  Bergemann  (Dana  Min.,  p.  548). 

Xexotime,  Min.  p.  52S. —Bessenberg,  cryst.,  Jahrb.  Min.,  1874,  833. 
See  Wiserine. 

Yttrocerite,  Min.  p.  125.— Wordenskiold,  OEf.  Ak.  Stockh.,  xxvii.,  549,  1870. 

Yttrotantalite,  Min.  p.  519.— Ttterby,  anal,  Rammelsberg,  ZS.  G.  Ges.,  xxi.,  560. 
1869;  Pogg.,  cl,  200,  1873. 

ZEPHAROVicniTE,  Boricki/,—Ber.  Ak.  Wien,  lix.,  593,  1869.— Appendix  I.,  p.  17. 

572  A.  Zeunerite,  Weisbach,  Jahrb  Min..  1872,  207;  1873,  315;  see  also  Winkler,  J.  pr. 
Ch.,  II.,  vu.,  p.  8,  1873;  Lanbe,  Lotos,  xxil,  1872,  p.  210;  Frenzel,  Jahrb.  Min.,  1873,  947. 

Tetragonal.  In  crystals  sometimes  tabular,  sometimes  pyramidal,  with  planes  /,  0, 
m.  Cleavage,  basal  perfect,  the  surface  having  a  pearly  lustre.  H.  -^2-2-5.  G.  =3-2.  Coloi 
grass-green  and  apple-green.  In  appearance  and  physical  characters  very  similar  to  torber- 
iiit,e  (Mm.  p.  585),  with  which  it  is  isomorphous  according  to  Weisbach.* 

Analyses,  Winkler,  1.  1.  c. ,  2.  quoted  by  Weisbach  1.  c 


Is 

© 

Cu 

fi 

1. 

20-94 

55-86 

7-49 

15-68 

=    99-97 

2. 

15  1 

55-6 

8-7 

14-5 

(Pe  5-2,  Ca  12)  =  100-3 

*  See  Schrauf,  Tsch.  Miu.  Mitth.,  1872,  181. 
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From  analysis  1.  Winkler  writes  Cu  2  t!^  'As  4-  8TY, 

First  found  with  other  uranium  minerals  at  the  mine  Weisser  Hirsch,  near  Schueeberg, 
Saxony  ;  the  crystals  rest  upon  quartz  or  upon  iron  ochre.  Since  identified  from  Geistcr- 
halde,  near  Joachimsthal,  Laube  (1.  c),  and  from  Huel  Gorland,  Cornwall  (on  snioky  quarz 
with  chalcocite  and  melaconite),  and  from  Zinnwald,  Saxony  (on  quarz),  Frcnzcl  (1.  c). 

Winkler  (1.  c.  p.  14)  has  made  zeunerite  artificially,  having^  the  followino'  composition: 
Cu  7-01,  IJ^s  22-11,  tj  57-21,  II  14-05  =  100-98. 

ZmciTE,  Min.  p.  135. — Artificial  oxyd  of  zinc  in  twinned  crystals,  v.  Rath,  Pogg-.,  cxilv. 
580,  1871. 

Hayes  has  investigated  the  zincite  from  New  Jersey,  and  thinks  he  has  confirmed  his 
previous  observations  that  the  red  color  is  due  to  the  presence  of  scales  of  hematite  (Am.  J 
Sci.,  III.,  iv.,  191,  1872).  The  writer  has  made  a  study  of  some  thin  sections  under  the  mi' 
croscope,  and  has  found  that  while  there  are  present,  at  times,  irregular  scales  (the  hematite 
of  Hayes)  the  red  or  yellow  color  is  always  uniformly  diffused,  and  is  not  due  to  these  scales. 
See  Dana,  Min.  p.  136. 

Zircon,  Min.  p.  272. — Observed  in  the  hypersthenyte,  near  Harzburg,  Bose.  ZS.  G.  Ges., 
xxii.,  754. 
Expailly,  France,  anal.,  Mi/lander,  Jahrb.  Min.,  1870,  488. 
Ceylon,  analyses,  Forbes^  Chem.  News,  xxv.,  305,  June,  1872. 

Zirlite.  Pichler  has  given  this  name  to  an  opal-like  hydrate  of  alumina  closely  related  to, 
if  not  identical  with,  gibbsite.    Found  at  Zirl,  in  the  Tyrol  (Jahrb.  Min.,  1871,  57;   1875,  51). 

Zoblitzite.     See  Limbachite. 

ZoisiTE,  Min.  p.  290. — Tuscany,  province  of  Lucca,  AcMardi,  Boll.  Com.  GeoL  Ital., 
1871,  137. 

No.  Carolina,  J.  L.  Smithy kxa.  J.  Sci.,  III.,  vi.,  184 ;  Oenth,  Am.  Phil.  See.  Philad...  viii., 
374,  406,  1873. 

Thulite,  Norway,  anal.,  Herter,  ZS.  G.  Ges.,  xxiii.,  268. 

Rammelsberg ^  ZS.  G.  Ges.,  xxiv.,  649. 

Zonochlorite,  Foote,  Rep.  Amer.  Assoc,  1873,  p.  65. 

Associated  with  laumontite,  stilbite,  prehnite  and  related  minerals  in  the  amygdoid  of 
Neepigon  Bay,  Lake  Superior. 

Massive,  banded  with  different  shades  of  dark-green.  n.  =  6|-7.  G.— 3-113.  Water  de- 
terminations gave  8*7,  12-9  and  7-03  p.  c,  and  the  presence  of  iron  and  alumina,  also  lime 
and  soda  (spectroscope)  was  proved.  B.  B.  fuses  with  difficulty  to  a  dark  glass,  and  with 
fluxes  reacts  for  iron.  Upon  this  very  imperfect  examination  the  author  concludes  that  the 
species  is  new.     [Probably  identical  with  chlorastrolite,  Dana,  Min.,  p.  412.  J 


Paragonite, — Cossaite.  Gastaldi  has  given  this  name  to  a  mineral  which  in  oxygen 
ratio  and  chemical  composition  is  identical  with  paragonite,  but  he  separates  it  from  this 
species  on  the  ground  of  the  absence  of  distinct  micaceous  cleavage.  He  first  identified  it  in 
an  antique  ring  (possibly  a  bracelet)  dug  up  in  the  neighborhood  of  Turin,  but  he  has  also 
found  it  at  the  mines  of  Borgofranco,  near  Ivrea.  and  at  IMt.  Blasier. 

The  description  as  given  by  Prof.  Cossa  is  as  follows  : 

Structure  crystalline,  finely  lamellar  ;  in  some  portions  having  a  micaceous  aspect  (Borgo- 
franco ;  this  tendency  to  micaceous  structure  is  absent  in  the  mineral  from  Mt.  Blasier). 
Opaque,  slightly  translucent  on  the  edges.  H.  =  2.5.  G.  =  2  896  and  2-890.  Color  green. 
B^reak  white. 

.\nalyses;  1.  and  2.  by  Cossa,  1.  c.  1.  Borgofranco;  2.  Mt.  Blasier;  3.  paragonite^ 
Rammelsberg  (Dana,  IVIin.,  p.  488). 


Si 

^1 

Ve 

1. 

Cossaite.       46  -67 

39  02 

2-01 

2. 

46-68 

39-88 

1-06 

3. 

Paragonite.  46-81 

40  06 

tr. 

Mg 


Ca 


0-05       1  26 


The  oxygen  ratio  for  ft  :  fi  :  Si  :  tl  =  1  :  9  :  12  :  2. 


N'a 

^ 

It 

6-37 

1-36 

4-91  =  100-33  Cossa. 

6-91 

0-84 

5-08  =  100-45  Cossa. 

6-40 

tr. 

4-82  =  100-      Ramm. 
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B.B.  fusible  with  difficulty  ;  e?: foliates  and  becomes  opaque  white,  moistened  wdth  cobalt 
polution-  after  ignition  gives  an  intense  blue  color.  Not  decomposed  by  hydrochlori :,  acid. 
Gastaldi  'calls  the  cossaite  a  soda-oncosin  (pinite).  He  adds  the  following  analysis  by  Cossa 
of  what  he  considers  a  normal  oncosin  from  Fenestrelle  :  Si  47-96,  ^1  31-03,  Ca  1-07,  Mg 
3-42,  K  10 -44,  Xa  4  08,  H  2-41  =  100-41.  (0.  ratio  J{  :  R  :  gi  =  1  :  3  :  6.)  Very  similar 
to  cossaite  in  physical  characters.     B.B.  fusible.     (Atti  Accad.  Sci.  Torino,  x.,  Dec,  1874). 

652  A.  Guanovulite,  Wibel,  Ber.  Chem.  Ges.  Berlin,  1874,  392. 

Found  in  crystalline  deposits  filling  the  eggs  of  birds  in  Peruvian  guano.  H.  —  2. 
G  =  2 -33-2 -05.  Color  yellowish-white.  Lustre  silky.  An  analysis  gave,  after  deduction 
of  impurities,  K  35-49,  NH,0  5*09,  S  49-60,  H  9-82  =  lOO'OO.  Wibel  writes  the  formula 
NH.OS  +  2KS  +  3(KS,H'S)  +  4  aq. 

In  water  it  dissolves,  leaving  a  very  small  residue,  and  giving  a  light-yellowish  solution, 
which  has  a  salty  taste.  Insoluble  in  ether  or  alcohol.  Heated  in  a  glass  tube  it  first  loses 
water  and  ammonia,  then  becomes  black,  and  on  stronger  heating  melts  and  gives  oflE  m"ch 
sulphuric  acid. 
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PREFATORY    NOTE. 


This  Third  Appendix  to  the  fifth  edition  of  the  System  of  Mineralogy  is  designed  to 
make  the  work  complete  up  to  January,  1882.  Its  publication  has  been  unavoidably 
delayed  long  after  the  date  originally  set  for  its  completion.  The  fact  that  seven  years 
have  elapsed  since  the  issue  of  the  Second  Appendix  (March,  1875),  will  be  a  sufficient  ex- 
planation of  the  perhaps  inconvenient  length  to  which  it  extends. 

This  Appendix  contains  :  (1),  full  descriptions  of  all  species  announced  asnew  since  the 
publication  of  Appendix  II. ;  and  (2),  references  to  all  important  mineralogical  articles 
which  have  been  published  during  the  same  period,  with  citations  from  them  of  many  new 
analyses  and  new  facts  as  to  physical  characters  and  localities.  Under  each  species  the 
entries  are,  for  the  most  part,  arranged  under  two  heads  :  that  of  Crystallization  (Cryst.), 
for  the  articles  which  treat  of  the  crystalline  form ;  and  that  of  Analyses  (Anal.),  for  those 
containing  chemical  analyses,  with  or  without  otlier  matter. 

The  number  of  "new  species"  is  very  large,  aggregating  fully  three  hundred  (300). 
Unfortunately  the  original  descriptions  of  a  large  part  of  them  are  very  incomplete,  and  in 
too  many  cases  the  names  are  contributions  only  to  the  nomenclature  of  the  Science.  If 
two  very  simple  rules  could  be  conscientiously  followed  by  those  investigating  supposed 
new  species,  the  Science  of  Mineralogy  would  be  vastly  benefited.  These  are  :  first,  that  the 
material  analyzed  should  in  every  case  be  proved  by  a  careful  microscopic  and  chemical 
examination  to  be  homogeneous;  and,  second,  that  the  thorough  investigation  which  is  to 
establish  the  position  of  a  **  new  species  "  should  lyrecede,  not  follow,  the  giving  of  a  new 
name.     A  mineral  which  can  be  only  partially  described  does  not  deserve  a  name. 

In  the  classified  list  of  new  names  on  p.  xi.,  those  which  seem  to  have  a  fair  claim  to 
recognition  (including  the  names  of  some  well-characterized  varieties)  are  placed  first. 
Following  these  in  each  division,  are  given  in  a  paragraph  the  names,  (1),  of  ordinary 
varieties  having  no  especially  distinctive  character  ;  (2),  of  imj)erfoctly  described  or  doubt- 
ful species,  for  which  further  study  is  much  to  be  desired  ;  and  (8\  of  those  so-called 
species  which  are  obviously  bad.  The  names  of  all  species,  new  and  old,  are  arranged 
in  the  body  of  the  work  in  alphabetical  order;  the  former  are  printed  in  black-faced  type. 
References  are  given  both  to  the  System  and  also  to  Appendixes  I.  and  II. ;  Appendix  III. 
is,  consequently,  an  index  for  the  earlier  Appendixes. 

The  Bibliography  includes  a  list  of  mineralogical  works  published  since  January,  1875. 
To  this  is  added  a  list  of  new  journals  devoted  wholly,  or  in  part,  to  mineralogical  sub- 
jects, and  also  a  list  of  memoirs  upon  a  single  subject  of  more  than  ordinary  importance. 
For  the  explanation  of  Ahhremations,  see  the  System,  pp.  xxxv.-xlv.,  and  also  this 
Introduction,  p.  viii.  The  thanks  of  the  writer  are  due  to  Professor  (Jcorge  J.  Brush  for 
his  kindness  in  reading  a  set  of  the  proofs  as  the  work  was  going  through  the  press. 

New  Haven,  April  1st,  1882, 
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77;  iv.  (Nos.  43  to  5G),  1878-79;  v.  (Nos.  57  to  70),  1880-81. 
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and  Ireland  {Min.  3fag.).  Commenced  April,  1876.  Vol.  i.  (Nos.  1  and  2,  1876,  3-7  incL, 
1877);  ii.  (Nos.  8,  9,  10,  1878;  11,  12,  12*,  1879);  iii.  (Nos.  13,  14,  15,  1879;  16,  17,  1880); 
iv.  (Nos.  18,  19,  1880;  20,  1881). 

Mineralogische  IMittheilungen  gesamme^t  von  G.  Tschermak  {Min.  Mifth.).  Commenced 
1871.     Since  1878  published  in  separate  form  of  smaller  size  as 

IMineralogische  und  Pctrographische  Mittheilungen  {Mi?i.  Petr.  Mitth.),  in  yearly  volumes 
of  6  numbers.     Vol.  i.,  1878;  ii.,  1879;  iii.,  1880;  iv.,  1881. 

Zeitschrift  fiir  Krystallographie  und  Mineralogie,  unter  Mitwirkung  zahlreicher  Fach- 
genossen  des  In- und  Auslandes,  herausgegeben  von  P.  Groth  {Z.  Kryst.).  Commenced  in 
1877,  published  in  yearly  volumes  of  9  numbers.  Numbers  1  and  2  of  each  volume  are 
generally  published  in  the  closing  part  of  the  preceding  year. 

Annalen  der  Pliysikund  Chemie:  long  known  as  Poggendorff's  Annalen  {Pogg.  Ann.); 
since  1877  published  by  G.  Wiedemann,  and  hence  called  Wiedemann's  Annalen  {Wied. 
Ann.).     Three  volumes  annually;  vols,  i.,  ii.,  1877;  iii.,  iv.,  v.,  1878,  etc. 

Ncues  Jahrbuch  fur  Mineralogie,  Geologie  und  Palseontologie,  etc.  [j,  Min.).  Since  1880 
(strictly  Oct.,  1879),  edited  byE.  W.  Benecke,  C.  Klein,  and  H.  Rosenbusch;  and  pub- 
lished in  two  volumes  yearly.  Vol.  1880,  i.,  ii.  ;  1881,  i.,  ii.  Also  Beilage-Band  i.,  Heit 
I.,  1880,  II.,  1881,  III.,  1888.  In  the  regular  volumes  the  original  memoirs  and  the 
abstracts  of  papers  {Referate,  ref.)  are  separately  paged.  An  Index  to  the  Jahrbuch  for 
1870-79  was  issued  in  1880. 

v.— MEMOIRS  ON  THE  ''OPTICAL  ANOMALIES"  OF  SOME  CRYSTALLIZED 

MINERALS. 

The  question  as  to  the  true  explanation  of  the  ''optical  anomalies"  presented  by  many 
crystaUizcd  minerals  has  been  widely  discussed  in  the  past  few  years.  That  the  crystals  of 
many  species  exhibit  in  polarized  light  optical  phenomena,  not  in  harmony  with  their 
apparent  geometrical  form,  has  long  been  recognized ;  and  the  explanations  which  have 
been  ottered  in  ear  her  years  are  well  understood:  that  is,  the  theory  of  lamellar  polarization 
of  Biot,oi  internal  tension  of  Reusch,  of  disturbed  molecular  structure  of  Ilarhach,  and 
soon.  1  he  recent  discussion  of  this  subject  has  taken  a  wide  range,  and  many  new 
t}^  -1  ir'/?  ""T^t"^'  Attention  has  been  especially  directed  to  it  by  the  classical 
memoxr  of  3Iallavd,  the  importance  of  wliich  cannot  be  overestimated,  even  if  his  conclu- 
sions are  not  always  accepted  (for  title  see  below).     According  to  Mallard's  view,  as  far  as 
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it  can  be  explained  in  a  word,  these  optical  anomalies  are  explained  on  the  assumption  llmt 
the  cr}-stal  exhibiting  them  is  in  fact  made  up  of  separate  iiulividuals  regularly  groui»cd,  which 
arc  of  a  lower  grade  of  symmetry  than  that  which  the  complete  form  simulates.  Thus,  an 
apparent  isometric  cube  may  bo  made  up  of  6  square  p}Tamids,  each  optically  uniaxial, 
placed  with  their  vertices  at  the  centre  of  the  solid,  and  their  bases  lorming  its  sides. 
Similarly  an  apparent  isometric  octahedron  may  be  made  up  of  eight  anisotropic  t  riangidar 
pyramids  grouped  in  an  analogous  manner;  and  so  on.  Mallard  thus  includes  under 
pseudo-isometric  species:  alum,  analcite,  boracito,  fluorite,  garnet,  and  scnarmontite; 
amonf^  the  pseudo-tetragonal  species:  apophylite,  bro('kite,  mellite,  0(  tahedrile,  nitile, 
vesuvianite,  zircon;  among pseudo-hexagoia I  species:  apatite,  beryl,  corundum,  penninite, 
ripidolite,  iowrmaVmG ;psei(ao-orthorhombic species:  harmotome,  topixz; psevdo-7no7wri in ic, 
oilhoclase  (ndcrocline).  Many  additional  facts  to  which  the  liypothcsis  of  Mallard  is  appli- 
cable have  been  published  by  Bcrtrand  (see  below,  and  under  the  various  species  in  tho 
body  of  this  work),  who  has  also  devised  an  arrangement  of  the  microscope  by  means  of 
which,  with  a  high  magnifying  power,  optical  investigations  may  be  made  in  many  cases 
where  it  was  before  impossible.  Graitarola  includes  calcite,  quartz,  neplielite,  barite,  etc. 
in  the  list  of  species  which  have  an  apparent  symmetry  higricr  than  tliat  which  really 
belongs  to  them;  his  conclusions,  however,  are  not  based  upon  observations. 

In  many  other  cases  observers  have,  on  the  basis  of  variation  in  angles,  or  of  optical  char- 
acters, reached  the  conclusion  that  the  species  in  question  really  belongs  to  a  system  of 
lower  symmetry  than  that  to  which  it  has  been  ordinarily  referred.  These  case  s  are 
recorded  in  Appendixes  II.  and  III.  These  last  named  observations,  however,  do  not  in 
most  cases  admit  of  being  explained  on  the  hypothesis  of  Mallard.  In  many  of  them  tho 
conclusions  reached  are  beyond  doubt  correct,  in  others  the  question  must  be  regarded  as 
still  undecided. 

Tschermalc  proposes  the  term  mimetic  for  those  forms  ("  mimetische  Formen  "),  which 
imitate  a  higher  grade  of  symmetry  by  the  grouping  (twinning)  of  individuals  of  a  lower 
grade  of  symmetry,  as  for  example,  aragonite. 

Mallard's  hypothesis  has  been  opposed  by  various  investigators  on  the  ground  that  it  does 
not  explain  many  observed  facts  and  is  decidedly  at  variance  with  otlurs.  The  observa- 
tions of  Kloclce,  Janndtaz^  JHein,  Ben  Saude,  are  especially  to  be  mentioned.  A  few  of 
the  facts  bearing  upon  the  question  are  given  imder  boracito  (p.  17)  and  analcite  (p.  5). 
Klocke  shows  that  the  same  crystal  of  alum  may  contain  truly  isotropic  (normal)  and  aniso- 
tropic (abnormal)  portions;  also  that  the  so-called  distortion  of  the  crystals  and  their  posi- 
tion during  their  formation  influences  the  optical  phenomena  observed.  He  shows,  also, 
that  preparations  of  gelatine,  hardened  under  tension,  show  all  the  optical  jihenomena  of 
the  crystals  under  discussion.  This  subject  cannot  be  elaborated  here;  it  is  enough  to  say 
that  the  observations  of  the  mineralogists  mentioned,  as  also  of  others,  seem  to  confirm 
the  view  of  Reusch,  that  at  least  in  many  cases  (e.  g.  analcite,  garaet,  vesuvianite,  etc.)  the 
"optical  anomalies"  are  to  be  explained  as  due  to  the  state  of  molecular  tension  existing 
within  tho  crystal.  The  investigation  of  this  subject  cannot,  however,  bo  regarded  as 
entirely  completed.  A  good  general  review  of  this  subject  is  given  by  Zirkel  in  the  11th 
edition  of  Naumann's  Mineralogy,  pp.  152  et  scq.,  also  p.  722,  1881.  The  following  are 
titles  of  important  papers  bearing  upon  this  subject. 

Arzruxi  u.  Koch,  S.     Ueber  den  Analcim,  Z.  Kryst.  v..  488,  1881. 

Baumhauer.     Ueber  don  Pcrowskit,  Z.  Kryst.,  iv  ,  187,  1871). 

Becke.  Uber  die  Zwillingsbildung  und  die  optischen  Eigenschaften  des  Chabasit, 
Min.  Petr.  Mitth.,  ii.,  391,  1879. 

Ben-Saude.     Ueber  den  Analcim,  J.  Min.,  1882.  i.,  41. 

Bertraxd.  Sur  les  differences  entre  les  proi)rietcs  optiques  des  corps  cristallis^es  bir^- 
fringcnts,  et  cellos  que  peuvent  presenter  les  corps  monorefringents  apres  qu'ils  ont  6t6 
modifies  par  des  retraits,  compressions,  dilatations,  ou  toutc  autre  cause.  Bull.  Soc. 
Min.,  v.,  3,  1882. 

See  also  numerous  earlier  papers  in  Bull.  Soc.  :Min.,  i.,  22,  00,  1878;  iii.,  58,  98,  ino, 
171,  1880;  iv.,  8,  34,  01,  87,  237,  255,  18S1. 

BioT.  Rccherches  sur  la  polarisation  lamellaire,  etc.,  C.  B,  xii.,  907;  xiii.,  155. 
391,  839,  1841. 

BtfcKixQ.  Ueber  durch  Druck  hervorgerufeno  optischo  Anomalien,  ZS.  G.  Gcs.,  xxxii., 
199,  1880. 

Grattarola,  G.  Dcir  Unita  cristallonomica  in  Mineralogia.  Florence,  1877  (Rivi.sta 
Scientifico-industrialel 

IIiRSCHWALD.    Zur  Kritik  des  Leucitsvstems,  Min.  Mitth..  1875,  207. 

Jannettaz.  Sur  les  colorations  du  diamant  dans  la  lumiere  polarisr-e,  Bull.  Sw.  Min. 
ii.,  124,  1879;  Note  sur  les  phenomenes  optiques  do  I'aluu  comprime,  ib.,  p.  191;  iii.,  20. 
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Pogg.  Ann.,  xciv.,  412,  1855. 
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talle, Pogg.  Ann.,  cvii.,  333;  cviii.,  578,  1859. 

Reusch,  v.  Ueber  die  sogenannte  Lamellarpolarization  des  Alauns,  Pogg.  Ann.,  cxxxii., 
618,  1867. 
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Frieseite  (near  sternbergite) 115 


PAGK  PAGE 

Krennerito  (Bunsciiin) 66 
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Stiltzite 117 


Animikite,  p.  71;  Argyropyrite  (var.  sternbergite),  p.  115;  Arsenargentite,  p.  9; 
Ery throzincite  (var.  wurtzite  ?),  p.  43 ;  Iluntilite,  p.  71 ;  Lautite,  p.  67 ;  Leviglianite,  p.  86 ; 
Sommarugaite  (=  gersdorffite),  p.  51;  Telaspyrine,  p.  119.     Bordosite,  p.  4. 

Sulphar seniles,  Sulphantimonites,  Sulphohismuthites,  etc.,  Min.,  pp.  85-109. 
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Beegerite 13 


Galenobismutite 49 

Guejarite 54 


Bjelkite  (=  cosalite),  p.  31;  Coppite,  p.  120;  Diirfeldtite,  p.  40;  Fredricite  (var.  tennan- 
tite),  p.  119;  Frigidite  (var.  tetrahedite),  p.  120;  Malinofskitc  (var.  tetrahcdite),  p.  120; 
Pluinbostannite,  p.  95. 

Chlorides,  Bromides,  Iodides,  and  Fluorides,  Min.,  pp.  111-130. 
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Chloromagnesite  (Bischoflte) 25 


Daubreite 35 

Huantajaite  (near  halite) 55 
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lodobromite 63 

Tysonite 126 


Ateline,  p.  120;  Chloralluminite,  p.  25;  Cryptohalite,  p.  32;  Douglasite,  p.  43;  Erio- 
chalcite,  p.  43;  Hydrofluorite,  p.  61;  Lawrencite,  p.  67;  Melanothallite,  p.  75;  Nocerite, 
p.  85;  Proidonite,  p.  97;  Pseudocotunnite,  p.  97;  PjToconite  (=  pachnolite),  p.  88. 

Oxides,  Min.,  pp.  133-201. 
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Cleveite 27  | 

mte  (=  pyrolusite),  p.  98;  Cotteritc  (=  quartz), 
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(=  wad),    p.   130;  Passyite  (=   quartz),   p.   101;     Pseudobrookito   (=  brookite  ?)  p.  9<; 
Stibianite,  p.  116;  Yttrogummite,  p.  28. 

Anhydrous  Silicates,  Min.,  pp.  208-393. 
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ITaughtonite  (var.  biotite) 79 

Homilite 59 

Ilyalotckitc 60 

Kentrolite ^ 

Melanotekite 75 

Microtlinc 80 

Peckhamite 89 

Siderophyllite  (var.  biotite) 80 
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Anomite  (var.  biotite) 77 

Barylite 12 

Clinohumite 26 

Coss\Tite 81 

Dumortierite 39 

Eucryptite 44,  113 

Friedelite 48 

Ganomalite 40 
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Alshedite  (var.   titanite ,   p.   122  ;   Beccari te  (var    zircon),  p    134;  Bergamaskite  (var. 

nnhibole),  p.  5;  Cuspidine,  p.  33;  Euchlorite  (=  biotite),  p.  80 :  Gastaldite  (var  glaii- 
cuDhane)  p.  52  :  Giufite  (=  milarite),  p.  8;  Hexagonite  (=  amphibole),  p.  5;  Hiddenite 
=  spoduinene),  p.  112;  Keatingine  (=  rhodonite),  p.  104 ;  Mangamdocrase  (var  vesuvia- 
nite)  p  129-  Marmairolite,  p.  74;  Neochrysolite  (=  chrysolite),  p.  27;  Neocyanite,  p.  84; 
Ontarfolite  (=  scapolite),  p.  106;  Paroligoclase,  p.  89;  Phengite  (var.  muscovite),  p.  78; 
Rosterite  (=  beryl,  p.  14;  Szaboite,  p.  118;  Titanoliome  (var.  chrysolite),  p.  27;  Titano- 
morphite  p  122;  Uranothorite  (near  thorite),  p.  122;  Xantholite  (staurolite),  p.  114. 
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Hydrous  Silicates,  Min.,  p.  396-512. 


Bravaisite . 
Davreuxite 
Diabantite . 
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35 
37 


Freyalite  (near  thorite) . 
Roscoelite 
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48     ' 
104 
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Abriachanite,  p.  1  ;  Aglaitc,  p.  113  ;  Amesite  (=  corundophilite),  p  31  ;  Arctolite,  p.  8 
Balvraidite,  p.  11  ;  Bhreckite,  p.  15  ;  Bowlingite,  p.  17;  Duporthite,  p.  39  ;  Elroqiiit( 
p.  41  ;  Eucrasite,  p.  43  ;  Ginilsite,   p.   51 ;  HuUite,   p.  60  ;  Hydrocastorite  (alt.  castonte; 

~" p.  61  ;  Indianaite  (=  halloysite),  p.  55  ;  Kelyphite,  p.  65  ;  Leidyite, 

;  Lintonite  (=  thomsonite),   p.  121  ;  Louisite,  p.  70  ;  Matricite, 
p.  87  ;  Pelhamine,  p.   90  ;  Penwithite,  p.  90  ;  Phaactinite  (alt, 
lelphite,   p.  91  ;  Pilarite  (=  chrysocoUa),  p.  26  ;  Pilinite,  p.  93 


Annerodite. . . 
Blomstrandite. 
Dysanalyte. . . 


Tantalates,  Columbates,  pp.  512-526. 
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40 
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Hatchettolite 61 

Sipylite 150 


Haddamito  (=  microlite),  p.  81  ;  Hermannolite  {=  columbite),  p.  30  ;  Mangantantalite 
(var.  tantalite),  p.  118  ;  Rogersite,  p.  104  ;  Vietinghoflte  (var.  samarskite),  p.  106. 

Phosphates,  Arsenates,  Vanadates,  Min.,  pp.  528-591. 
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Mixite 82 

Mottramite 83 

Newberyite 84 

Phosphuranylite ,    92 

Psittacinite 98 

Reddingite 102 

Strengite 116 

Triploidite 125 

Tritochorite  (near  eusynchite) 44 

Uranocircite 127 
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Carvinite  (Karyinite) 20 

Dickinsonite 37 

Eleonorite  (=  beraunite  ?) 13 

Eosphorite  (near  childrenite) 24 

Fairfieldite 45 

Fillowite 47 

Hannajate 55 

Henwoodite 57 

Lithiophilite  (var.  triphylite) 70 

Ludlamite 70 

^  Achrematite,  p.  1  ;  Baryturanite  (=uranocircite\  p.  127;  Brackebuschite,  p.  36  ;  Chloro- 
tile,  p.  26  ;  Destinezite,  p.  36  ;  Jogynaite,  p.  108  ;  Leucochalcite,  p.  69  ;  Leucoraanga- 
mte,  p.  69  ;  Liskeardite,  p.  70  ;  Manganapatite  (var.  apatite),  p.  8  ;  Picite,  p.  93  ; 
Pyrophosphoritc,  p.  100  ;  Rhabdophane  (Rabdophane),  p.  103  ;  Spodiosite,  p.  112. 

Antimoniates,  Nitrates,  Min.,  pp.  591-593. 
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-A-topite 10  I  Nitrobarite. 

Arequipite,  p.  9  ;  Barcenite,  p.  11  ;  Coronguite,  p.  30. 

Borates,  Min.,  pp.  594-600. 
Franklandite  (near  ulexite),  p.  48;  Pandermite  (near  priceite),  p.  97;  Tincalconite,  p.  122. 
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Tungstafes,  Mohjhdates,  Chromates,  Tellurates,  Min.,  pp.  601-608;  G28-632,  etc. 
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.einite 2Q2 

Chromowulfenite,  p.  133  ;  Ferrotellurite,  p.  46  ;  magnolite,  p.  72  ;  Tarapacaite,  p.  119. 

Sulphates,  Min.,  pp.  614  668. 
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Clinophapite 28    Phillipite 92 

T-.:.i...._u.-i.-  «o    piagiocitrite 94 

Serpierite 109 

Szmikite 118 

Wattevillite 131 

Zincaluminite 133 


Dietrichite 38 

Herrengrundite  (Urvolgyite) 57 

Ihleite 62 

Ilesite 62 

Kronnkite 66 

Mallardite 72 


Clinocrocite,  p.  28  ;  Cyprusite,  p.  33  ;  Krugite  (near  polyhalite),  p.  96  ;  Luckite  (var. 
melanterite),  p.  76  ;  Picroallumogene,  p.  93  ;  Reichardtite  (=  epsoraite),  p.  42  ;  Siderona- 
trite,  p.  109  ;  Sonomaite  (var.  pickingerite,  p.  93  ;  Urusite,  p.  109  ;  Werthemanite  (near 
aluminite),  p.  131. 

Selenites,  Arsenites. 
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Chalcomenite 23    Trippkeite 125 

Ekdcmite 41 

Carbonates,  pp.  669-718. 
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Bismutosphaerite 15  j  Sphaerocobaltite Ill 

nibbertite,  p.  58  ;  Hydrocerussite,  p.  61  ;  IManganosiderite  (var.  rliodochrosite),  p.  103  ; 
Parankerite  (var.  ankerite),  p.  6  ;  Thinolite,  p.  51  ;  Waltherite,  p.  16. 

Oxalates,  Min.,  pp.  718,  719. 
Oxammite,  Guanipite,  p.  88. 


Hydrocarbon  Compounds,  Min.,  pp.  723-760. 

Ajkite,  p.  3  ;  Bemardinite,  p.  13  ;  Celestialite,  p.  21  ;  Duxite,  p.  40  ;  Gedanite,  p.  51  ; 
Hofmannite,  p.  59  ;  Huminite,  p.  60  ;  Tonite,  p.  63  ;  Kofiachite,  p.  64  ;  Muekite,  p.  83  ; 
Neudorfite,  p.  84 ;  Phytocollite,  p.  38 ;  Posepnytc,  p.  96  ;  Schraufite,  p.  107. 


APPENDIX    III. 


Abriachanite.  Heddle,  Min.  Mag.,  iii.,  61,  193,  1879.  Aitken,  ib.  p.  69.  "An  appar- 
sntly  new  mineral,"  Jolly  ami  Cameron,  Q.  J.  G.  Soc.,  xxxvi.,  109,  1880. 

Amorphous,  clay-like  ;  sometimes  showing  a  distinct  fibrous  structure  ;  also  pulveru- 
lent. Color  bright  ultramarine  blue.  Gr.  =  3-326  Heddle  ;  2*01  J.  and  C.  Analyses  : 
1,  Heddle,  fragments  from  Dochfour;  2,  Heddle,  similar  material  crushed  and  then  washed 
by  decantation  ;  3,  mean  of  several  analyses  from  different  localities,  Jolly  and  Cameron. 


Fe,03 

FeO 

MnO    MgO    CaO    Na,0 

K,0 

H,0 

14-92 

9-80 

0-30     10-80    1-12    6-52 

0-63 

4-77='-    S  tr.     =  10001. 

9-34 

15-17 

0-40     10-50     1-17    7-11 

0-61 

1-00                  =  100-67. 

19-03 

3-83 

....    12-95    2-53    1-74 
*  Loss  0-95  at  100°  C. 



1-45  PjO,  0-33  =  100-25. 

SiO,  Al,03 

1.  5115  .... 

2.  52-40  .... 
55-02  3-37 

B.  B.  infusible,  but  loses  color.  Occurs  abundantly  in  seams  and  cavities  of  the  gneiss 
and  granite  of  the  Abriachan  district,  near  Loch  Ness,  in  Inverness-sliirc,  Scotland. 

[The  material  examined  by  Heddle,  and  that  analyzed  by  Jolly  and  Cameron,  was  de- 
rived, at  least  in  part,  from  the  same  source,  and  was  similar  in  appearance;  although  in 
specific  gravity  there  is  a  wide  discrepancy,  and  the  analyses  do  not  entirely  agree,  especially 
as  regards  the  alkalies.  Heddle's  analysis  is  near  crocidolite  (compare  anal.  3,  Min.,  p. 
243).  The  facts  at  least  prove  the  correctness  of  the  opinion  expressed  by  Jolly  and  Cam- 
eron, that,  until  a  more  complete  examination  can  be  made  on  purer  material,  the  sub- 
stance does  not  deserve  a  new  name.] 

AcANTHiTE,  Min.,  p.  51;  App.  H.,  p.  1. — Groth  has  described  crystals  from  Annaberg, 
■which  are  orthorhombic  with  marked  monoclinic  symmetiy,  Min.-Samml.,  Strassburg, 
p.  51,  1878. 

Achrematite.  J.  W.  Mallet,  J.  Chem.  Soc,  H.,  xiii.,  1141,  1875. 

Massive,  crypto-crystalline.  Tetragonal  or  hexagonal  (?).  H.  =  3-4.  G.  =  5-965,  in 
powder,  6-178.'  Color  pale  sulphur-yellow  to  orange  and  red,  in  the  mass  liver  brown,  from 
admixed  limonite.  Streak  pale  cinnamon  brown.  Lustre  resinous  to  adamantine.  Trans- 
lucent on  thin  edges.     Fracture  uneven  to  subconchoidal.     Brittle.     Analyses  : 


As,0.       P„0,      MoO,        PbO    Pb(forCl)     CI 

Fe.,03 

n,0    F,Cu,Ag 

1.     15-90        0"02        4-58        60-35        5  51        1-89 

9-93 

1-63         tr.       =     09 -81. 

2.     16.25        0-03        4-40        62-32        5-48        1-88 

8-53 

1-38         tr.      =  100-27. 

3.     15-75        0-02        4-19        56-77        548        188 

13  08 

227         tr.      =     99-44, 

The  iron  and  water  are  present  in  the  amount  required  for  limonite.  the  presence  of 

which  is  suggested  by  microscopic  examination  ;  this 

limonite 

is  deducted,  viz.,  11  SO  p.  c. 

for  (1),  9-91  for  (2),  and  15-35  for  (3)  ;  then  calculating  to  100, 

the  results  are  : 

AS2O5           M0O3           PbO 

Pb(forCl) 

CI 

1.              18-02             5-19            68-40 

6-25 

2-14     =     100. 

2.              17-99             4-87            08-99 

6  07 

2-08     =     100. 

3.              18-73             498            67  53 

6-52 

2-24     =     100. 

Mean         1825             501            6831 

6-28 

2-15     =     100. 

The  formula  calculated  is  3  [SPbjAs^O^  +  PbCl,]  4-  4  [Pb„Mo0J.  [That  the  mineral  is 
homogeneous,  and  not  a  mixture  of  an  arsenate  and  molyhdate  of  lead,  is  considered  by 
the  author  as  sufficientlv  proved  ;  but  the  composition  pronosed  is  certainly  not  a  prob- 
able one].    B.  B.,  decrepitates  slightly,  turns  dark  brick-red,  and  fuses  easily  to  a  nearly 
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black  globule  which  shows  indistinct  crystalline  facets  on  cooling.  On  charcoal  yields 
arsenical  odors,  a  lead  coating,  and  finally  globules  of  lead.  With  the  fluxes,  reacts  foi 
iron,  which,  however,  is  only  present  as  an  impurity.      ^^        ,  ^  ,       , 

From  the  mines  of  Guanacerj,  Ciiihuahua,  Mexico.  JNamed  from  axpr/uaro?,  uselessi 
in  allusion  to  the  fact  that  it  was  received  as  a  silver  ore,  while,  in  fact,  of  no  intrinsic 
value. 

AcHTARAGDiTE.— Min.,  p.  478;  App.  II.,  p.  1. 

AcMiTE,  Min,  p.  224;  App.  II.,  p.  1.— Anal,  and  discussion  of  composition,  Norway, 
Dolter,  Min.  Pelr.  Mitth.,  i.,  379,  1878. 
Probable  occurrence  at  Ditro,  Transylvania,  Becke,  Min.  Petr.  Mitth.,  i.,  554,  1878. 

Adamite,  Min.,  p.  565. — From  the  ancient  mines  recently  reopened  at  Laurium,  GreeceJ 
—Occurrence  announced,  KUen,  J.  Min.,  1878,  53  ;  cryst.  and  optical  description,  Des 
Cloizeaux,  C.  li.,  Ixxxvi.,  88,  Jan.,  1878  ;  cryst.  description,  Laspeyres,  Z.  Kryst.,  ii.,  147,' 
Feb.,  1878  ;  Des  Gloizeaux,  Bull.  Soc.  Min.,  i.,  30,  May,  1878. 

Occurs  in  small  crystals,  colorless  to  deep  emerald  green,  implanted  on  smithsonite;  also 
in  radiated  mammillary  groups.  The  forms,  as  shown  independently  by  Des  Gloizeaux  and: 
Laspeyres,  are  closely  similar  to  those  of  the  original  mineral  from  Chili,  as  also  of  that 
from  Cape  Garonne  (App.  II.,  p.  1).  Laspeyres  finds  that,  with  identical  prismatic  angles, 
the  vertical  axes  in  the  colorless  and  deep  green  crystals  differ,  as  20  :  19  respectively  ;  tha 
habit  is  also  different.  An  analysis  of  the  green  mammillary  variety  gave  Friedel  (Bull. 
Soc.  Min.,  L,  31)  As^O,  40-17,  ZnO  55-97,  CuO  0-64,  FeO  0-18,  H^O  4-01  =100-97. 

..Egirite,  Min.,  p.  223;  App.  II.,  p.  1. — Anal.,  Hot  Springs,  Arkansas,  J.  L.  Smith,  Am. 
J.  Sc,  III.,  X.,  GO,  1875.  Analysis  and  discussion  of  composition.  Bolter,  Min.  Petr.  Mitth., 
i.,  374,  1878. 

Aerinite.  v.  Lasaulx,Z.  Min.,  1876,  352;  Bes  Gloizeaux,  ib.,  1877,  60 (Bull.  Soc.  Min.,  i., 
125, 1878).    A  compact,  earthy  mineral,  of  a  bright  blue  color,  from  the  Pyrenees.    H.  =  3-4, 
G.  =  3-018.    Shown  by  Des  Gloizeaux  to  be  a  heterogeneous  mass,  consisting  of  a  blue, 
paste,  inclosing  different  minerals,   perhaps  owing  its  blue  color  to  artificial   means. 
Analyses  :  1,  Lasaulx  (see  also  J.  Min.,  1877,  60) ;  2,  id.,  part  (18*28  p.  c.)  soluble  in  HCL 
(in  other  trials  29-17  p.  c,  and  32*45  p.  c,  went  into  solution)  ;  3,  Damour  ;  4,  id.,  insolu-i- 
ble  portion  ;  5,  id.,  soluble  portion  ;  6,  total  of  4  and  5  ;  7  and  8,  Rammelsberg,  ZS.  G. 
Ges.,  xxviii.,  234,  1876. 

SiOa     AI2O3  MnsOjFeaOg    FeO    MgO     CaO     K2O       H2O  ,  1 

1.  48-53    7-55   M7       32-78       0-90    3-59  ....     6-16  =  100-67. 

2.  Sol.  11-85  20-86  2-83       52-37       0-4111-57 =    99-89 

3.  45-36  10-22 13-67 8-23 

4.  Insol.         31-57    3-58 5-27  3-55    3-611-01  TiO,  0-41,yAtr.  =  49. 

5.  Sol.  12-88    8-22 7-43  2-31     6-55  0-30  12-74,  V^o'P^O.  tr  =  50-43. 

6.  44-45  11-80 12-70  5-86  1016  1-31  12-74,  TiO^O^tV^.^A tr.  =  1 

7.  G.=2-670  42-92  15-34  ....     712  3-16  2-45  15-80  ....  12-07=    99-06.  [9943.  • 

8.  44-00  15-39  ....     8-88  3-16  2-44  13-88  ....  13-00  =  100-75. 

[It  seems  to  be  sufficiently  proved  that  the  substance  above  described  is  not  be  regarded  • 
as  a  mineral  species.] 

uErugite.  —  App.  II.,  p.  1, 

^schynite,  Min.,  p.  522.-Oryst.,  Hittero,  Norway,  Brogger,  Z.  Kryst.,  iii.,  481,  1879. 
Miask,  an  analysis  has  afforded  Rammelsberg  (ZS.  G.  Ges.,  xxix.,  815,  1877), 

qo.V^i^  0}%  Ti'^r    (Ce,La,Di).,03   Y,03,Er,03    Fe,03       CaO 

32-01  21-20  17-55  19-41  3-10  3-71        2-50     =     99-98. 

The  formula  deduced  from  this  is  [RJ  Cb,  (Ti,Th)3  0,„  or  [RJ  Cb.O^  +  3  (Ti,Th)  0,. 

Aglaite.— See  Spodumene,  p.  112. 
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Agricolite. — App.  II.,  p.  1. 
Ajkite.    A  resin  near  amber,  Ajka,  Hungary  (Bull.  Soc.  Min.,  i.,  12G,  1878). 

Alabandite,  Min.,   p.  46.— Anal.,  Moroeocha,  Peru,  Raimondi,  Min.   Perou,  p.  239, 

878. 


Alaskaite.     G.  A.  Kotiig,  Am.  Phil.  Soc,  Philad.,  1881,  472,  or  Z.  Kryst.,  vi.,  42. 

Massive,  small  foliated,  with  occasional  cleavage  planes.  G.  =  C-878.  Lustre  metallic, 
blor  whitish  lead-gray.  Powder  bluish  gray.  Opaque.  Easily  friable  in  the  mortar. 
A.nalyses  :  1 ;  1-,  after  deducting  from  (1)  2-28  p.  c.  chalcopyrite,  and  15  p.  c.  barite  ; 
"'   independent  variety. 


S             Bi  Sb            Pb  Ag  Cu  Fe  Zn  Insol. 

1(S)   15-85  46-87  0-51          9-70  710  3-64  0-70  064  15  00^=10001. 

1*'     17-63  56-97  0-62  11-79  8-74  346  ....  0-79       =  100. 

3Q)   17-85  51-35  ....  17  51  300  5-38  1-43  0-20  283=    99-55. 

« 

For  (l-:^)  the  ratio  of  R  :  Bi :  S  =  1  :  2-02  :  4-14,  and  for  (2)  after  deducting  as  in  (1)  = 

:  1-89  :  3-88,  or,  approximately  1:2:4,  corresponding  to  (Ka?!^)  ^  +  iij^s.  with  R,  = 
Ago,  Cuj,  and  R  =  rb. 

B,  B.  in  closed  tube  decrepitates,  and  melts  without  giving  a  sublimate  ;  in  the  open 
tube  gives  fumes  of  SOa  and  a  slight  sublimate  of  Sb^Oa.  On  charcoal  a  lead  coating,  and 
on  continued  blowing  that  for  silver  ;  also  with  potassium  iodide  and  sulpimr,  a  strong 
reaction  for  bismuth.  After  roasting  reacts  for  copper  and  iron  with  the  fluxes.  Slowly 
attacked  by  cold  concentrated  HCl,  rapidly  decomposed  by  the  hot  acid,  leaving  flocculent 
silver  chloride. 

Occurs  intimately  mixed  with  quartz,  barite,  chalcopyrite,  and  tetrahedrite,  at  the  Alaska 
mine,  Poughkeepsie  Gulch,  Colorado. 

Rammelsherg  (ZS.  G.  Ges.,  xxix.,  80,  1877)  has  described  under  the  name  of  Silberwis- 
MUTHGLANZ,  a  mineral  which  is  the  bismuth  compound  corresponding  to  miargyrite,  and 
is  very  near  alaskaite. — Massive,  soft.  G.  =  0-92.  Color  gray.  Streak  light  gray.  Analy- 
sis (^)  after  deducting  admixed  galenite  :  S  17*24,  Bi  54-50,  Ag  28-26  =  100.  This  corre- 
sponds to  AgBiS^,  or  Ag^S  +  Bl^.,,  requiring  S  17-0,  Bi  54-7,  Ag  28-3  =  100.  B.  B.  on 
charcoal  fuses  readily,  givmg  a  coating  of  bismuth  oxide,  and  after  long  blowing  a  globule 
of  silver.  Soluble  in  HNO3  with  separation  of  sulphur.  Associated  with  tetrahedrite, 
galenite,  sphalerite  and  pyrite  at  the  Matilda  mine,  near  Moroeocha,  Peru.  [The  two 
minerals  above  described  are  essentially  identical,  and  as  the  name  of  Rammelsl)erg  can- 
not be  em,i)loyed  outside  of  Germany,  that  of  Konig  may  be  accepted  to  rover  both.  The 
corresponding  mineral,  miargyrite,  has  also  some  varieties  which  contain  lead.  ] 

Albite,  Min.,  p.  348;  App.  II.,  p.  1.— Cryst.  Kuchelbad,  near  Prague,  Bohemia.  Vrha, 
Ber.  Bohm.  Ges.,  1870,  472,  and  Z.  Kryst.,  iv.,  360,  1880.  Switzerland,  vomRctth,  Z.  Kryst., 
v.,  27;  Zoptau,  ibid.,  v.,  253,  1880.  Mt.  Cau.,  Pyrenees,  v.  Lasaulx,  Z.  Kryst.,  v.,  341, 
1881. 

Ther mo-electrical  characters,  JIankel,  Wied.  Ann.,  i.,  283,  1877. 

Made  artificiallv,  identical  in  form  and  composition  with  natural  crystals,  nautefeuille^ 
C.  R.,  Ixxxiv.,  1301,  1877. 

Anal.  (2-3  p.  c.  K2O),  Guatemala,  v.  Lasaulx,  J.  Min.,  1875,  147. 

Pseudomorph  after  spodumcne  (q.  v.,  p.  112). 

See  also  Feldspar  Group,  p.  45. 

AiLAXiTE,  Min.,  p.  285;  App.  II.,  p.  2.— Analyses  of  alteration  products  produced  by 
weathering,  J.  R.  Santos,  Chem.  News,  xxxviii.,  95,  1878. 

Allophaxe,  Min.,  p.  419;  App.  II..  p.  2.— Anal.,  Steinbrttck,  Gampcr,  Verb.  Geol. 
Reichs.,  1876,  354. 

Much  describes  (Z.  Berg. -Sal. -Wesen.,  xxviii.,  192,  1880)  an  earthy,  white  to  palo  wine 
yellow,  or  greenish  vellow  substance,  from  the  clay  of  the  Sciiwelm  mine.  It  corri'sponds 
with  the  kicselalluminite  of  Koruwestheim  (Min.,  p.  420),  but  the  name  sulfatallophan 
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is  preferred  as  it  behaves  like  allophane.    Soluble  in  HCl.    Analyses  :  1,  yellowish,  transs 
lucent ;  2,  white,  earthy;  3,  soft,  of  butter-like  consistency  ;  4,  kieselalluminite. 


SiO, 

Al,03 

SO3 

H,0 

1. 

14-84 

38-55 

7-98 

38-63. 

2. 

18-74 

36-73 

6-04 

38-49. 

3. 

21-83 

40-01 
43-59 

10-54 

27-53. 

4. 

13-06 

5-04 

39-33. 

As  remarked  by  Muck,  these  substances  are  varying  mixtures  of  aluminum  silicate  and(i 
basic  aluminum  sulphate. 

Allophite. — App.  II.,  p.  2. 

Alshedite. — See  Titanite,  p.  122. 

Altaite,  Min.,  p.  44;  App.  II.,  p.  2.— From  Chili,  Domeyko,  C.  R.,  Ixxxi.,  632,  1875p 
and  5th  App.  Min.  Chili,  p.  50,  1876. 

Alum,  Min.,  p.  651. — Apparent  tetrahedrism  due  to  distortion,  Wulff,  Z.  Kryst.,  v.,  81,tJ 
1880.  I 

Containing  Cs  and  Rb,  from  Vulcano,  Cossa,  Accad.  Line.  Trans.,  III.,  ii.,  34,  1878.<j 
Action  of  solvents  upon,  etc.,  Klocke,  Z.  Kryst.,  ii.,  126,  293,  553  ;  iv.,  76.  See  also  Lj.^ 
de  Boishaudran,  C.  Ii.,  Ixxx.,  888,  1007,  1450,  1875.  UzielU,  Accad.  Line.  Trans.,  III.^j 
i.,  March  18,  1877.  1 

Aluminite,,  Min.,  p.  658  ;  App.  II.,  p.  2. — Anal.,  Miihlhausen,  near  Kralup,  Baffelt, 
Jahrb.  Geol.  Reichs,  1878,  360. 
See  also  Werihemaniie,  p.  131. 

Alunite,  Min.,  p.  658.— Anal.,  Breuil,  Auvergne,  v.  Lasaulx,  J.  Min.,  1875,  143.     Im 
large  deposits  at  Madriat,  d'Issoire,  France,  analyses.  Rev.  Geol.,  Delesse  and  Lapparent, 
xiii.,  38,  1877. 

Alunogen,  Min.,  p.  649;  App.  II.,  p.  2. — Anal.,  Cerros  Pintados,  Tarapaca,  Peru,  Bai— 
mondi,  Min.,  Perou,  243,  1878.  Celebes,  East  Indies,  Frenzel,  Min.  Petr.  Mitth.,  iii.,  295, , 
1880.  Scotia  mine,  Cumberland  Co.,  N.  S.,  F.  D.  Adams,  Geol.,  Canada,  1879-80.. 
Sierra  del  Atajo,  and  Cerro  deFamatina,  Argentine  Republic,  BrackehuscJi,  I^Iin.  Argentin., . 
76,  1879.  Wallerawang,  New  South  Wales,  Liversidge,  Proc.  R.  Sec,  N.  S.  W.,  Nov.  3, 
1880.  ^ 

Alvite,  Min.,  p.  511.— According  to  a  suggestion  of  W.  C.Brogger  (Geol.  For.  Forh., 
v.,  352,  1881),  alvite  is  to  be  regarded  as  simply  zircon  and  xenotime,  compounded  as  de- 
scribed by  Zschau  (Min.,  p.  529).  Crystals  from  Annerod,  near  Moss,  Norway,  gave  him 
36-58  SiOi  and  18*84  P.^O.,,  supporting  this  view.  [This  may  be  true  of  some  so-called 
alvite,  but  can  hardly  apply  to  the  mineral  originally  analyzed  by  Forbes.] 

Amalgam,  Min.,  p.  13;  App.  IL,  p.  2.— Domeyko  (3d  Ed.  Min.,  Chili,  p.  358,  1879)  de- 
scnbes  several  varieties  of  silver  amalgam  from  Chili.  One  of  these  from  the  mines  of 
Arqueros,  Coquimbo,  Chili,  has  Ag  94-4,  Hg  5-6,  and  corresponds  to  Icongsbergite  (App.  II., 
p.  32).  Another  has  Ag  69-21,  Hg  30-76,  and  is  called  bordosite  (but  see  App.  II.,  p.  8) 
from  the  locality,  the  mines  of  Bordos.  Various  intermediate  compounds  are  men- 
tioned. 

n^n  ^J?'^^^'^"^  ^^^^  Vitalle  Creek,  British  Columbia,  lat.  53°  N.,  afforded  :  Ag  86-15,  Hg 
11 -JO,  SiOo  0-45  =  98-50  (IlanJcs,  priv.  contrib.);  it  hence  corresponds  with  arquerite  (Min., 
p.  14).  An  amalgam  from  the  Sala  mine,  Sweden,  gave  Nordstrom:  Ag  46-30,  Hg  51*13, 
Fe  0-81,  Zn,  Pb,  tr.,  CaCOs  031,  insol.,  101  =  99-45,  Geol.  For.  Forh.,  v.,  715,  1881. 


tram 
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Vmblygonite,  Min.,  p.  545.— Analyses  by  Penfield,  Am.  J.  Sc.,  III.,  xviii.,  295,  1879. 

P.O.,  AUO;,  Li„0  Na„0  H.,0     F 
enig,  (i)  48-24  33-55  897  204  1  75  11-26  MnaOj  0.13  =  105-94,  deduct  4-74  O  (  =  F)  =  101  20. 

tfontebras,  A.  (|)    47*09  33-2-2  792  348  2  27    993  CaO  0*24  =  10415,  deduct  4  02  O  =  10013. 

G. 3.088 
\uburn,  Me.  (|)      4848  33-78  946  0  99  357    6-20  =  10248,  deduct  2'61  O  =  99-87. 

G.  =  3059 
Hebron,  Me.,  A.      [4853]  ^4- 12  9  54  034  4-44    5-24. 
Paris,  Me.  (^)  48-31  33  68  982  034  489    482  K^O  003  =  10189,  deduct  203  O  =  99-80. 

G.  =  3-035 
Elebron,  Me.,  B.  (|)  47-44  3390  9-24  066  505    545  =101-74,  deduct  229  0  =  9945. 

G.  =  3-03-2 
Branchville,  Ct.  (I)  4880  34-26  9  80  019  591    175  FC3O3  029,  MnjOa  010=  101  10,  deduct  0-74  0  =  100-36. 

G.  =  3032 
Montebras,  B.  (i)    4834  3355  952  033  661    175  CaO 0  35  =  100-45,  deduct 074  0  =  99-71. 

G.  3  007 

These  analyses  are  arranged  so  as  to  show  the  variation  in  the  relative  amounts  of  water 
d  fluorine.  For  all  of  them  the  author  shows  that  the  ratio  of  P  :  Al  :  K  :  (F,On)  = 
1:1:1  nearly,  corresponding  to  the  formula  AlnP^O^  +  2R  (F,OH).  The  conclusion 
iched  is  that  the  varieties  (see  hehronite  and  montebrasite  in  Appendixes  I.  and  II.)  differ 
ly  in  the  extent  to  which  the  fluorine  is  isomorphously  replaced  by  hydroxyl  (H(J).  See 
30  triploidite,  in  this  Appendix. 

Occurrence  at  Montebras,  with  analyses,  Thenard,  Monit.  Scientif.,  III.,  ix.,  1175 
ihresb.  Ch.,  1879,  1204). 


Amblystegite. — App.  I.,  p.  1. 

Ambrosixe. — App.  I,,  p.  1. 

Amesite. — See  Corundophilite,  p.  31. 

Amphibole,  Min.,  p.  232;  App,  II.,  p.  2. — Oryst.  description,  v.  Kokscharof,  Min.  Russl., 

ii.,  159,  247,  1881. 

Practical  determination  by  optical  methods  in  thin  sections  of  rocks,  Fouque  and  Levy, 

nn.  Min.,  VII.,  xii.,  429,  1877;  Thoulet,  ib.,  xiv..  Ill,  1878. 

Analyses  of  Scottish  varieties,  and  discussion  of  results  of  alteration,  Ileddle,  Trans. 

DC.  Edinb.,  xxviiK,  502,  1878.     Amelia  Co.,  Va.,  ITassie ;  Amherst  Co.,  Va.,  Baker,  Ch. 

ews,  xiii.,  194,  1880. 

A  variety  of  amphibole  containing  no  magnesia  is  called  bergamaskite,  by  Lucchetti 
'lem.  Ace,  Bologna,  IV.,  ii.,  397,  1881;  Z.  Kryst.,  vi.,  199).  Occurs  in  a  quartzose  hom- 
lende-porphyry,  from  Monte  Allino,  Province  of  Bergamo,  Italy.  Forms  acioular  crystals, 
H'tically  striated,  and  arranged  in  parallel  or  radiated  groups  ;  cleavage  prismatic,  124\ 
3-075.  Analysis  :  (• )  SiO^  30-78,  AIO3  1513,  Fe/).,  14-4G.  FeO  22-89,  CaO  5-14, 
[gO  0-93,  Na^O  4-00,  K/)  0-42,  loss  [0-25J,  MnO  tr.  =  100;  characterized  by  the  small 
mount  of  magnesia  present. 

A  manganesian  (1'37  p.  c.  MnO)  variety  from  Edwards,  St.  Lawrence  Co.,  N".  Y.,  was 
escribed  under  the  name  iiexagonite,  as  "anew  hexagonal  bisilicatc,"  by  Goldsmith 
roc.  Acad.  Nat.  Sc,  Philad.,  1870,  100).     Its  true  character  was  shown  by  Kunig  (ib., 
180). 

Bertels  (Verh.  Wiirzb.  Ges.,  II.,  viii.,  in  Jahresb.  Ch.,  1874,  12G7)  has  given  the  namo 
hXactinite  to  an  alteration  product  of  amphibole,  forming  radiated  masses,  doubly  rc- 
L-acting.  H.  =  2.  G.  =  2 -997-3 •057.  Color  dirty  grayish  brown.  ^Analysis  after  dediict- 
ig  a  little  magnetite 

1  =  99*8,  correspondini 
y  the  same  author  isenite, 
roduct  hardly  deserves  a  distinct  name  ;  the  substance  is  not  very  far  from  ddessite.] 


=  4'\)\)t-lSVrn.  L  olor  tliriy  gravisn  orown.  .vnaiysis  aiier  oeciuci- 
SiO.  35-5,  A1..0,  10-9,  Fe.,0„  25-4,  MnO  1-4,  MpO  53,  CaO  7-2,  II,0 
ng  approximately  to  R„  (iC].  ^1,0,,  +  3  aq.  From  the  rock  (^-alled 
lite,  occurring  in  Nassau,  Germany.     [An  uncertain  de<-()m|)osition 


Analcite,  Min.,  p.  432;  App.  II..  p.  2.— Oryst.,  Keri::uelen  Is.,  r.  Lnmulx,  Z.  Kryst, 
„  204,  1877.     Radauthal,  Ludecke,  Z.  gesammt.  Nat.,  III.,  iv.,  325,  1H79. 

Anal.,  Montreal,  Canada,  Harrington,  Geol.  Canada,  1878.  Bohemia,  Prcis  and  Vrha, 
3er.  Bohm.  Ges.,  1879,  467. 
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Bamberger  shows  (Z.  Kryst.,  vi.,  32,  1881)  that  Bechi's  picranalcite  is  identical  wit] 
ordinary  analcite,  containing  only  a  trace  of  magnesia 

The  (luestion  as  to  the  crystalline  system  of  analcite  has  been  recently  discussed, 
follows:  Schrcmf{Anzeig.  Ak.  Wien,  1876),  referred  crystals  from  Friedeck,  Bohemia,  to 
the  orthorhoiiibic  svstem,  describing  them  as  complex  twins,  analogous  to  those  of  leucite 
described  by  Yom  Kath.  Mallard  (Ann.  Min.,  VIL,  x..  Ill,  187(5)  describes  the  optical 
anomalies  of  the  species,  and  explains  them  by  assuming  that  a  crystal  is  formed  by  the 
interpenctration  of  three  pseudo-tetragonal  individuals,  each  one  of  which  is  formed  of 
two  orthorliombic  crystals,  with  nearly  equal  axes  ;  these  24  orthorhombic  crystals,  com- 
posin"-  a  single  pseudo-isometric  crystal,  correspond  to  the  24  planes  of  a  tetrahexahedron. 
Lasaulx  (J.  Min.,  1878,  510)  describes  the  results  of  an  optical  examination  of  crystals  of 
picranalcite  from  Monte  Catini,  Tuscany,  and  concludes  (but  see  below)  that  they  can  be 
only  explained  by  the  assumption  that  a  crystal  is  made  up  of  12  triclinic  individuals 
interpenetrating  each  other,  analogous  to  the  compound  crystals  of  phillipsite  (q.  v.). 
Schulte7i  (BmW.  Soc.  Min.,  iii.,  150,  1880)  has  obtained  trapezohedral  crystals  by  artificial 
means,  and  on  optical  grounds  claims  for  them  a  complex  structure,  analogous  to  that 
assumed  by  Mallard  (see  above);  with  him,  however,  the  crystals  are  rhombohedral. 
Crystals  obtained  later  by  a  different  method  were  isotropic  (ib.,  v.,  7,  1882.) 

On  the  other  hand,  later  investigations  by  v.  Lasaulx  (Z.  Kryst.,  v.,  330,  1881)  on  crystals 
from  the  Cyclopean  Is.,  have  led  him  to  the  conclusion  that  the  optical  phenomena  are  to 
be  explained  (as  formerly  accepted)  by  reference  to  the  varying  degrees  of  tension  existing 
in  the  interior  of  the  crystal.  Arzruni  and  Koch  (Z.  Kryst.,  v.,  483,  1881)  have  also,  after 
a  review  of  the  whole  subject,  and  an  extended  optical  examination  of  specimens,  espe- 
cially from  Kerguelen  Is.  and  the  Cyclopean  Islands,  concluded  that  analcite  is  to  be  referred 
to  the  isometric  system.  Finally,  the  whole  subject  has  been  exhaustively  reviewed  and 
further  investigated  by  Ben  Saude  (Inaug.  Diss.,  Stuttgart,  1881,  and  J.  Min.,  1882,  i., 
41).  He  describes  the  results  of  an  optical  examination  of  sections  of  many  crystals  cut 
parallel  to  the  cubic,  octahedral,  dodecahedral,  and  trapezohedral  (2-2)  planes,  and  shows 
that  they  do  not  correspond  with  Mallard's  hypothesis,  but  can  be  explained  on  the  sup- 
position of  internal  tension.  He  found,  further,  that  gelatine  cast  into  moulds  corre- 
sponding to  the  crystalline  forms  acquired  on  solidifying  similar  optical  characters. 

Anatase. — See  Ociahedrite,  p.  85. 

Andalusite,  Min.,  p.  371  ;  App.  II.,  p.  2. — Optical  examination,   Bertrand,  Bull.  Soc 
Min..  i.,  94,  1878;  Berlin,  ibid.,  ii.,  54etseq. 
Anal.,  San  Piero,  Elba,  Grattarola,  Boll.  Com.  Geol.,  1876,  328. 

Andrewsite,  App.  I.,  p.  1. — Locality  described,  Foster,  Trans.  Geol.  Soc,  Cornwall,  ix, 
1875.     Description  and  anal.  (Flight),  Mashelyne,  J.  Chem.  Soc,  July,  1875,  p.  586. 

Axglesite,  Min.,  p.  622  ;  App.  II.,  p.  3. — Cryst.,  Erzberg,  v.  Zepharovich,  Lotos,  Dec. 
1874.     Hungary,    Krenner,  Z.  Kryst.,   i.,  321,  1877.     Sardinia  (list  of  planes,  etc). 
Sella,  Ace.  Line.  Trans.,  III.,  iii.,  150,  1879. 

Indices  of  refraction  as  affected  by  change  of  temperature,  Arzruni,  Z.  Kryst.,  i.,  IBS 
1877. 

Recent  formation  at  Bourbonne-les-Bains,  Daubree,  C.  R.,  Ixxx.,  604,  1875.     Occurrenc 
at  Vesuvius,  Scacchi,  Rend.  Ace.  Nap.,  Dec,  1877. 

Anhtorite,  Min.,  p.  021;  App.  II.,  p.  3.— Cryst.,  Berchtesgaden,  Bavaria,  etc,  GrotJ 
Min.-Samml,  Strassburg,  141,  1878. 
Occurrence  at  Vesuvius,  Scacchi,  Att.  Ace.  Nap.,  vi.,  1873. 

Animikite.— See  Macfarlanite,  p.  71. 

Ankerite,  Min.,  p.  685  ;  App.  II.,  p.  3.— Anal.,  Phenixville,  Penn.,  Konig,  Proc  A< 
Nat.  Sc.  Phil.,  1877,  290.  ^^       '  ^  '  ,  ,  y, 

Boricky  has  examined  a  scries  of  minerals  from  Bohemia,  related  to  ankerite,  and  dis,, 
iS^p^^^  relation  m  composition  between  them  and  other  similar  carbonates  (Min.  Mitth.J 
18  <(),  47).  He  writes  the  general  formula  CaFeC^O,  +  x  (CaMgC^O,),  for  all  the  related 
minerals,  where  x  may  have  one  of  the  values  ^,  1,  |,'f,  f,  2,  3,  4,  5,  10;  those  varieties  in 
winch  X  <  2  arc  included  under  ankerite,  and  the  remainder  under  the  nSimQ  par  ankerite. 
i^or  normal  ankerite  he  takes  x  =  l,  and  for  normal  parankerite  x  =  %. 
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Annerodite,  W.  C.  Brugger,  Geol.  For.  Porh.,  v.,  354,  1881. 

Orthorhombic  :  Axes— c:  &:  d  =  0-36103: 1.  :  0-403G9.  Observed  planes  i-i,  i-T,  0,  I, 
i-^,  ^•-5,  2-1,  J  %  l-l,  1,  2,  2-2,  2-2,  3-g.  I\I=  130^  2',  i-3  a  i-3  =  100^  44',  2-i  a  2-i  = 
58'  25'.  In  prismatic  crystals  of  varied  habit,  often  closely  resembling  columbite  ;  planes 
sometimes  developed  according  to  monoclinic  symmetry.  Angles  near  those  of  columbite 
(the  position  taken  is  that  of  Schrauf,  /=  t-S,  Min.,  p.  51G),  and  also  not  far  from  those  of 
polycrase.  Twinning  plane  i-6.  Many  crystals  often  grouped  in  parallel  position,  thus 
lorming  an  apparently  single  crystal  of  considerable  size. 

II.  =6.  G.  —  5-7  of  anhydrous  crystals.  Lustre  metallic  to  greasy  submctaUic.  Color 
black.  Streak  dark  blackish  brown  to  brownish  or  greenish  gray.  Opaciue,  or  translucent 
in  very  thin  splinters.  Fracture  subconchoidal.  Brittle.  15.  B.,  fuses  on  the  edges  to  a 
black  glass.     Analysis  by  C.  W.  Blomstrand  : 

CbaOs  SnOa  ZrOj  SiOj  ThO,  CejOa  YaOa    UO    TbO    F<;0  MnO  CaO  MgO  K,0  Na^O  Al^O,    II3O 
4813    OIG     1-97     2-51    2-37    2b(i     7-10    16-28    240    338    020    33o    015    O'lG    0'32     028     8iy  =  99-51. 

Neglecting  the  silica,  the  formula  calculated  by  Blomstrand  is  R^Cb^O^  +  2.^  aq.,  which 
makes  it  nearly  identical  with  samarskite,  and  also  to  the  less  certain  nohlite  (App.  II., 
p.  41),  except  in  the  water;  Brogger,  however,  shows  that  the  water  is  not  essential,  but 
is  due  to  a  partial  alteration  which  is  accompanied  by  a  lowering  of  the  hardness  (to  4-5) 
and  specific  gravity  (to  4  28),  and  a  loss  of  lustre.  A  crystal  with  G.  =  5*7  showed  only  a 
trace  of  water.  The  mineral  is  consequently  hardly  to  be  separated  from  samarskite  in 
composition,  but  it  is  different  in  form  (see  E.  S.  Dana,  Am.  J.  Sc,  III.,  xi.,  201,  1876). 
Brogger  shows  further,  that  annerodite  (euxenite  and  polycrase)  bears  the  same  relation  to 
columbite  that  samarskite  does  to  tantalite  ;  the  two  last  being  very  near  in  form,  as  are 

annerodite  and  columbite.  From  the  pegmatite  vein  at  Annerod,  near  Moss,  Norway,  where 
it  is  associated  with  monazite,  alvite  (q.  v.),  apatite,  magnetite,  beryl,  topaz,  and  other 
minerals. 

Anomite. — See  3Iica  Group,  p.  77. 

Anortrite,  Min.,  p.  337;  App.  II.,  p.  3. — Cryst.,  Albani  Mts.,  Q.  Sella,  Accad.  Line. 
Mem.,  III.,  i.,  96,  or  Z.  Kryst.,  i.,  241,  1877.  Pesmeda  Alp,  Monzoni,  Tyrol,  rose-red 
variety,  vom  Rath,  Ber.  nied.  Ges.  Bonn.,  July  2,  1877  ;  anal,  by  Gamper,  Verh.  geol. 
Reichs.,  1877,  134.  Aranyer  Berg,  Transylvania,  vom  Rath,Z.  Kryst.,  v.,  23,  1880.  Mt. 
Etna  (cyclopite)  v.  Lasaulx,  Z.  Kryst.,  v.,  326,  1880. 

Expansion  of  crystals  with  heat,  BecJcenkamp,  Z.  Kryst.,  v.,  441,  1881. 

Pseudomorph,  Franklin  Furnace,  N.  J.,  Roe.pper,  Am.  J.  Sc,  III.,  xvi.,  364,  1878. 

The  esraarkite  from  Kjorrestad,  in  Bamle,  Norway,  is  regarded  by  Brogger  and  Reusch 
(ZS.  G.  Ges.,  xxvii.,  676,  1875)  as  probably  a  distinct  species,  although  they  sho\y  that  it 
follows  the  same  twinning  laws  as  the  anorthite  of  Vesuvius.  For  Des  Cioizeaux's  results 
see  App.  II.,  p.  19. 

See  also  Feldspar  Group,  p.  45,  and  Barsowite,  p.  12. 

Anthophyllite,  Min.,  p.  231;  App.  II.,  p.  3.— Opt.  exam.,  Bamle,  Norwav,  Ven  Clot- 
zeaux,  C.  R.,  Ixxxiv.,  1473,  1877.  Fisani  (C.  R.,  Ixxxiv.,  1510)  has  analyzed  the  Bamle 
mineral  (1),  and  also  (2)  the  snariimite  of  Breithaupt  (Min.,  p.  310'..  Des  Cloizeaux  (1.  c), 
in  view  of  these  analyses,  and  also  of  the  relation  in  optical  character,  suggests  that 
the  snarumite  may  be  an  alteration  product  of  an  aluminous  anthopliyllite.  Analysis  3 
(by  Rosenius)  and  4  (by  Stadius)  are  of  an  orthorhombic  mineral  referred  to  anthoi)hyllite 
(G.  =3022^-045)  from  Stansvik,  near  Helsingfors,  Finland,  F.  J.  Wiik  {^Z.  Kryst.,  ii., 
498,  1878). 


SiO. 

Al,03 

FeO 

I\IgO 

CaO 

Na,0,  K,0 

ign. 

1. 

Bamle,  G.  2-98.    51-80 

12-40 

3-67 

27-60 

.   •   • 

1-44 

3-00    =     99-91 

2. 

Snarum                 57*90 

13-55 

1-90 

19-40 

0-87 

4-50 

2-80    =  100-98 

3. 

Stansi-ik               51-74 

8-55 

20-35 

16-45 

1-79 

0-41  MnO 

....     =     99-29 

4. 

Stansvik               52-05 

9-46 

20-72 

17-24 

1-35 

0-20  MnO 

....    =  10108 

Antilltte. — App.  I.,  p.  1. 

Antimony,  Min.,  p.  18.— Description  of  artificial  crystals,  Laspeyrcs,  ZS.  G.  Ges.,  xxvii., 
574,  1875. 
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Apatite,  Min.,  p.  530;  App.  II.,  p.  3.— Cryst.,  from  different  localities,  Oroth,  Min. 
Samml.,  Strassburg,  174,  187d.     Lama  dello  Spedalaccio,  Uzielli,  Accad.  Line.  Mem.,  i., 

According  to  Mallard  (Ann.  Min.,  VII.,  x.,  147,  1876),  apatite  is  to  be  regarded  as 
pseudo-hexagonal,  being  formed  by  the  intergrouping  of  orthorhombic  individuals  ;  a  thin 
section  of  a  Schlaggenwald  crystal  showed  three  irregularly  joined  sectors,  of  different 
optical  orientation,  and  each  distinctly  biaxial  ;  others  from  Estremadura,  Spain,  showed 
six  sectors,  two  opposite  belonging  to  the  same  crystal.  In  other  cases  normal  uniaxial 
characters  were  observed  and  explained  by  the  intimate  union  of  the  different  molecular 
aggregations. 

Etching  figures  corresponding  to  the  pyramidal  hemihedrism,  Baumhauer,  Ber.  Ak.  Miin- 
chen,  1875,  109.  Pyro-electrical  characters,  Hankel,  Wied.  Ann.,  vi.,  52,  1879.  Absorp- 
tion bands  in  spectrum  (Ce,La,Di),  Cossa,  Accad.  Line.  Mem.,  III.,  iii,  17  et  seq.,  1878. 

Analyses,  etc.  Occurrence  at  Kjorrestad,  Bamle,  Norway,  Brogger  and  Reusch,  ZS.  G. 
Ges.,  xxvii.,  646,  1875.  Nischne  Novgorod  (phosphorite),  v.  Moller,  Verb.  Min.  Ges.  St. 
Pet.,  II.,  xii.,  01.  Method  of  occurrence  in  Canadian  veins,  often  of  immense  size,  Har- 
rington, Geol.  Canada,  1878  ;  composition  of  Canadian  apatites,  G.  Hoffmann,  Geol.. 
Canada,  1879. 

Sieivert  (Z.  Gesammt.  Nat.,  II.,  x.,  339,  1874)  found  6-7  p.  c.  MnO  in  an  apatite  from 
San  Roque,  near  Cordoba,  Argentine  Republic,  and  calls  this  variety,  in  which  part  of  the 
calcium  is  replaced  by  manganese,  manganapatite.  Penjield  (Am.  J.  Sc,  III.,  xix.,  367, 
1880)  has  analyzed  apatites  from  Branch ville.  Conn.,  and  Franklin  Furnace,  N.  J.,  con- 
taining manganese  ;  one  variety  from  Branchville  afforded  10*59  p.  c.  MnO. 

Aphrosiderite,  Min.,  p.  502;  App.  II.,  p.  3. — Striegau,  Silesia,  WebsJcy  (anal,  by  Ram- 
melsberg),  ZS.  G.  Ges.,  xxxi.,  211,  1879. 

Aphthitalite,  Min.,  p.  615;  App.  II.,  p.  3. — Vesuvius,  Scacchi,  Atti  Ace.  Nap.,  Dec, 
1873  (Contr.  Min.,  ii.,  48). 

Aphthonite. — See  Tetrahedrife,  p.  120. 

Apophyllite,  Min.,  p.  415;  App.  II.,  p.  3.— Cryst.,  Radauthal,  Harz,  LudecJce,  Z.  Kryst., 
iv.,  620,  1880.     Uto,  Sweden,  Seligmann,  J.  Min.,  1880,  i.,  140. 

Pyro-electrical  characters,  Hankel,  Pogg,  Ann.,  clvii.,  163,  1876. 

Mallard  (Ann.  Min.,  VII.,  x.,  121,  1876)  argues  that  the  true  form  of  apophyllite  is 
monoelinic.  and  that  the  crystals  are  only  pseudo-tetragonal.  Rumpf  (Min.  Petr.  Mitth., 
ii.,  369,  1879)  has  reached  a  similar  conclusion.  Klocke  (J.  Min.,  1880,  ii.,  11,  ref.),  how- 
ever, opposes  the  view  of  Rumpf,  shows  in  what  respects  his  argument  is  inconclusive,  aftd 
explains  otherwise  more  satisfactorily  the  optical  anomalies.  See  also  remarks  by  Oroth, 
Z.  Kryst.,  v.,  376.,  1881. 

Anal.,  Cipite-Alpe,  Mattesdorf,  Verb.  G.  Reichs.,  1876,  32. 

Aquacrepitite.— App.  I.,  p.  2. 

Aragoxite,  Min.,  p.  694;  App.  II.,  p.  4.— Cryst.,  monograph,  v,  KoTcscliarof,  Min. 
Russl.,  vi.,  261,  1875.  Eisenerz  and  Hiittenberg,  v.  Zepharovich,  Ber.  Ak.  Wien,  Ixxi., 
253,  1875.     Oberstein  a.  d.  Nahe,  Laspeyres,  Z.  Kryst.,  i.,  202,  1877  ;  ib.,  iv.,  433,  1880. 

Anal,  7-29  PbCOa,  Austin  Mine,  Wythe  Co.,  Va.,  Dunnington,  Proc.  Am.  Ch.  Soc, 
n.,  14, 1878.  ./  »        »  ^      » 

On  surface  of  meteoric  iron,  anal.,  J.  L.  Smith,  Am.  J.  Sc,  III.,  xii.,  107,  1876. 

Aragotite,  App.  II.,  p.  4.— Optical  examination,  Bertrand,  Bull.  Soc.  Min.,  iv.,  87, 
1881. 

Arctolite.  Arktolite,  Blomstrand,  ''Ett  hognordiskt  mineral,"  Geol.  For.  Forh.,  v., 
^lU,  1880. 

Occurs  in  a  crystalline  limestone,  forming  small  irregularly  curved  crystalline  plates, 
generally  compact,  occasionally  showing  prismatic  angles  of  124°-126°  (Sjogren,  1.  c). 
n  oj^  »,  rT'o?^^-  Colorless  or  yellowish  to  greenish.  Analysis  (|) :  SiOa  44-93,  TiOj 
0-d8,  AI2O32355,  Fe,03l-24,  CaO  13  28,  MgO  10  30,  Na^O  1-73,  K2O  0-79,  H2O  3-15  = 
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99-74.  This  concsponds  to  the  formula  II,R,  [Al,]  SiaOia.  B.  B.  fuses  with  difficulty  to 
a  white  enamel  ;  partially  attacked  by  acids  with  the  separation  of  llocoulciit  silica. 
Found  in  1861  on  Hvitholm,  near  Spitzbergen.  [A  relation  to  prehnite,  on  the  ground  of 
the  composition,  and  to  hornblende,  because  of  the  prismatic  angle,  is  suggested,  but  the 
mineral  needs  further  examination  before  its  true  character  can  be  settled.] 

Ardennite,  App.  II.,  p.  4.— Supplementary  description  by  ?).  Lnsaulx,  J.  Min.,  187G,  363, 
and  Bettendorff,  Pogg.  Ann.,  clx.,  120,  1877.  Analyses  by  Bettendorif,  (1)  sulphur-yellow 
opaque  var.,  G.  =  3656;  (2)  brown  transparent  var.,  G.  =  3-648. 

SiOs       Al,03     FcoOs      MnO       CuO      MgO      CaO       Y.O,    As.Oa    II.O 

1.  27-50       22-76       115       30-61       0-17       1-38       183       0-53       9-33       5-13=100-39. 

2.  27-84  24-22  26-70       ....       3-01       2-17       9-20       2-7G       5-01  =  100-91. 

It  is  concluded  by  Bettendorff,  that  in  this  mineral  arsenic  and  vanadium  replace  each 
other  in  varying  proportions,  with  a  consequent  variation  in  color  ;  in  several  other  trials 
1-83,  231,  2-53,  2-98,  6-64  p.  c.  AS.2O5  were  found  ;  v.  Lasaulx  (1.  c.)  shows  that  the  vana- 
dium ardennite  is  probably  the  original  mineral,  and  that  the  presence  of  the  yrsenic  is 
due  to  gradual  alteration, 

Arequipite. — A.  Raimondi,  Mineraux  du  Perou,  Paris,  1878,  p.  167. 

Compact,  wax-like,  H.  nearly  6.  Color  honey  yellow.  Fracture  conchoidal.  According 
to  a  qualitative  analysis,  a  silico-antimoniate  of  lead.  B.  B.  on  charcoal  fuses  with  diffi- 
culty, yielding  buttons  of  lead,  and  gives  off  antimonial  vapors.  Slightly  attacked  by 
nitric  acid,  dissolves  slowly  in  hydrochloric  acid  to  which  a  little  nitric  has  been  added, 
and  leaves  a  residue  of  silica.  Occurs  sparingly  in  a  quartzose  gangue.  with  argentiferous 
lead  carbonate  and  chrysocolla,  at  the  Victoria  mine,  Montague  de  la  Trinite,  near  'J'ibaya, 
Province  of  Arequipa,  Peru.     [Needs  further  examination,  probably  a  mixture.] 

Arfvedsonite,  Min.,  p.  243. — Anal.,  El  Paso  Co,  Colorado,  Konig,  Am.  Phil.  Soc., 
Philad,,  xvii,,  516,  1877,  or  Z.  Kryst.,  i,,  430.  Greenland,  discussion  of  composition. 
Bolter,  Z.  Kryst.,  iv,,  34,  1879. 

Argentite,  Min.,  p.  38;  App.  II.,  p.  4. — Cryst.,  description,  Oroth,  Min.-Samml,  Strass- 
burg,  1878,  p,  50. 

Argentoptrite,  Min.,  p.  39;  App.  II.,  p.  4. — See  St  ember  r/ite,  p.  115. 

Argyropyrite. — See  Sternbergite,  p.  115. 

Arite. — App.  II.,  p.  4. 

Arrhemte.—N'ordensJciold;  Engstrum,  Inaug.  Diss..  Upsala,  1877  (Abstr.  by  Brt)ggor, 
Z.  Kryst.,  iii.,  201,  1878).— A  substance  lo">king  like  red  feldspar  ;  occurs  with  fcrgusonite 
and  cyrtolite  at  Ytterby,  Sweden.  G.  =  3  68.  Analvsis  :  TaoO-.  21-28,  Cb,():.  267, 
SiOs  17-65,  ZrO .  3-42,  FcO.-,  1-87,  AI..O3  3-88,  Ce^  (Di^,  Lao)  O3  259,  Y.Oa  22-06,  Er.Oa  UIO, 
CaO  5-22,  BeO  074,  HoO  687  =  10035. 

[Regarded  as  only  a  decomposition  product,  and  hence  not  deserving  of  a  distinct 
name.] 

Arsenargentite.— /.  B.  Ilannay,  Min.  Mag.,  i.,  149,  1877.  In  orthorhombic  acicular 
crystals  imbedded  in  native  arsenic.  Analysis  gave  :  As  18  43,  Ag  8137  =  99-80,  corre- 
sponding to  the  formula  Ag.As.     Source  "  probably  Freiberg." 

[An  imperfect  description  from  a  single  specimen  of  uncertain  origin  is  a  most  unsatis- 
factory basis  for  a  new  name.] 

Arsenic,  Min.,  p.  17;  App.  IT.,  p.  5.— Cryst.,  anal.  (Janovsky),  Joachimsthal,  v.  Zcpharo- 
vicJi,  Ber.  Ak.  Wien,  ixxi.,  272,  1.875. 


Sb,05  FcO  MnO  CaO  K^O           NaoO 

I'              72-61  304  1-34  18  05  

i-              •••••  2-54  1-72  17-65  086           4-40            ^ 

3-              72-61  2-79  1-53  17-85  0-86           4*40    =     Tt)004. 
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Arsextosiderite.— Min.,  p.  70,  App.  II.,  p.  5.  . 

Arsenolite  Min.,  p.  183.— Anomalous  optical  characters  of  artificial  crystals,  perhaps 
pseudo-isometi-ic,  Grosse-BoMe,  Z.  Kryst.,  v.,  238,  1880.     See  also  Senarinontite,  p.  108. 

Arsenopyrite,  Min.,  p.  78;  App.  II.,  p.  5.— Cryst.,  Joachimsthal,  Gamper,  Verh.  geol. 
Reichs  ,  1870,  354.  With  pyrite  in  parallel  position,  Sadebeck,  Wied.  Ann.,  v.,  576,  1878; 
do  witii  galenite,  Groth,  Min.-Samml.,  Strassburg,  p.  39,  1878.  Reicbei" stein,  Silesia, 
Hare,  Z.  Kryst.,  iv.,  296,  1879. 

Arzruni  (Z.  Kryst.,  ii.,  430,  1878)  has  examined  (but  see  Hare  1,  c.)  crystals  from  eight 
localities,  and  has  shown  considerable  variation  in  angle  between  them.  He  also  states 
that  while  the  composition  is  different  for  different  localities,  it  agrees  neither  with 
FeS.j  +  AsSo,  nor  with  ^wFeS.  +  wFeAs.2,  but  that  the  percentage  amount  of  iron  remains 
nearly  constant. 

BcclcG  (Min.  Mitth.,  1877,  101)  discusses  the  relations  in  crystalline  axes  between  arsen- 
opyrite, danaite,  and  glaucodot,  and  concludes  that  they  do  not  correspond  with  the  amount 
of  cobalt  present,  as  suggested  by  Scheerer  ;  this  result,  however,  is  questioned  by  Groth 
(Z.  Kryst.,  ii.,  520). 

Arsenotellurite. — App.  II.,  p.  5. 

Arsenstibite. — App.  II.,  p.  5. 

AsMANiTE,  App.  II.,  p.  5. — In  meteoric  iron  of  Rittersgriin,  Weishach,  J.  Min.,  1876, 
934  ;  Winkler,  ib.,  1879,  903.  According  to  Weisbach,  asmanite  is  identical  with  tridy- 
mite,  as  suggested  by  v.  Lasaulx  (Z.  Kryst.,  ii.,  274,  1878).  See  in  Nov.  Act.  Leopold. -Car. 
Ak.,  xl.,  358,  1878.     See  also  Grotli,  Tab.  Uebers.  Min.,  p.  33, 1882. 

ASPIDOLITE. — App.  I.,  p.  2,  II.,  p.  5. 

ASTEROITE. — App.  I.,  p.  2. 

AsTRpPHYLLiTE,  Min.,  p.  308;  App.  II.,  p.  6.— With  arfvedsonite  and  zirkon.  El  Paso  Co., 
Colorado,  Konig,  Am.  Phil.  Soc,  Philad.,  xvi.,  509, 1877  (or  Z.  Kryst.,  i.,  423).  An  analy- 
sis gave  :  SiC,  34-68,  TiO^  13-58,  ZrO.^  220,  Fe^Os  656,  Al^O^  0-70,  FeO  26-10,  MnO  348, 
Na,0  2-54,  K^O  5-01,  H^O  354,  MgO  030,  CuO  042,  Ta205  (?)  080  =  99-91. 

Cryst.  and  optical  exam.,  Norway  and  Colorado,  Bucking,  Z.  Kryst.,  i.,  433,  1877  ; 
B rugger,  Z.  Kryst.,  ii.,  278,  1878.  Brogger  concludes  that  the  mineral  belongs  to  the  tri- 
clinic  system.     It  is  now  referred  to  the  pyroxene  group. 

Atacajhte,  Min.,  p.  121;  App.  II.,  p.  6.— Cryst.,  Chili,  Brogger,  Z.  Kryst.,  iii.,  488, 
1879  ;  V.  Rath,  Z.  Kryst.,  v.,  250,  1880.  ' 

Anal.,  Yorke's  Peninsula,  W^allaroo,  T.  C.  Cloud,  Chem.  News,  xxxiv.,  254,  1876.  New 
South  Wales,  Uversidge,  Proc.  Roy.  Soc,  N.  S.  W.,  Nov.  3,  1880. 

From  the  Nellore  District,  India,  Mallet,  Rec.  Geol.  Surv.  India,  xii.,  171,  1879. 

Atelestite.— Min.,  p.  392;  App.  II.,  p.  6. 
AteHna,  Atelite.— See  Tenorite,  p.  119. 

AXopitQ.—Nordenskiold,  Geol.  For.  Forh.,  iii.,  376,  1877. 

Isometric  ;  in  octaliedrons,  with  cube  and  dodecahedron,  also  m-m,  and  i-n  planes. 
11.  _  J'-JyO.  G.  —  5-03.  Lustre  jrreasv.  Color  vcllow  to  resin  brown.  Translucent. 
?Q???^^nn"  l^^Sb,0,  =  Sb  0-,  7312,  CaO  17-51,  FeO  2-71,  MgO  150,  K^O  0  84,  Na,0 
4  3^  _  100.  Analyses  :  1,  the  mineral  fused  with  sodium  carbonate  ;  2,  do.  reduced  with 
hydrogen  ;  3,  mean  of  (1)  and  (2\ 
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B.  B.  in  forceps  in  0.  F.  unchanged.  On  charcoal  in  R.  F.  sublimes  in  part,  fuses  at 
first  with  difticulty,  and  gives  finally,  when  the  antimony  ijcntoxidc  is  all  reduced  to  the 
metallic  state  and  driven  oil",  a  dark  infusible  slag.  In  salt  of  piiosphorus  dissolves  to  a 
clear  bead,  yellow  while  hot,  and  colorless  on  cooling.  In.soluble  in  acids  ;  decomposed 
with  difflculty  by  fusion  with  sodium  carbonate.    Easily  reduced  by  hydrogen,  (cf.  romcite.) 

Occurs  as  octahedrons  imbedded  in  hedyphane,  which  in  turn  fornis  little  veins  in  rhodo- 
nite ;  rare.     Locality  Langban,  in  Wermland,  Sweden.    Named  from  aroTtoi,  unusual. 

AuGiTE. — See  Pyroxene,  p.  100. 

AuTUNiTE,  Min.,  p.  586;  App.  II.,  p.  C.~  Himmelfahrt  mine,  Johanngeorgenstadt, 
Saxony  ;  Brezina  makes  the  crystals  to  be  monoelinic  (or  triclinic),  with  p.seudo-tetrago- 
nal  symmetry,  Z.  Kryst.,  iii.,  273,  1879. 

Composition,  Church,  J.  Chem.  Soc,  Feb.,  1875,  109. 

AxiNiTE,  Min.,  p.  297;  App.  II.,  p.  C— Cryst.,  Vcszvcres,  Hungary,  and  Medals, 
Switzerland,  Schmidt,  J.  Min.,  1881,  i.,  371  ref.  (or  Z.  Kryst.,  vi.,  98). 

Pyro -electrical  characters,  Hankel,  VVied.  Ann.,  vi.,  57,  1879.  Expansion  of  ciystals 
with  heat,  Bcckenkamp,  Z.  Kryst.,  v.,  451,  1881. 

AzoRiTE. — Min.,  p.  7G1;  App.  II.,  p.  G. 

AzuRiTE,  Min.,  p.  715;  App.  II.,  p.  G.— Cryst.  descript.  (twins\  Chessy  near  Lyons, 
Oroth,  Min.-Samml.,  Strassburg,  p.  138,  1878. 

Babixgtonite,  Min.,  p.  227;  App.  II.,  p.  6. — Observed  in  slag  from  Bessemer  steel, 
Klemm,  Chem.  Centralbl.,  1874,  215.     See  also  Szaboite,  p.  118. 

BsLWraidite.— Reddle,  Min.  Mag.,  iv.,  117,  1880. 

Structure  saccharoidal.  H.  =  6.  G.  =  2 •905-2-908.  Color  pale  purplish  brown.  Analy- 
ses (1)  dark  var. ;  (2)  paler  var. : 


SiOo 

AI.O3 

Fe.On 

MnO 

MgO 

CaO 

Na^O 

KoO 

11,0 

4G-04 

20-11 

2  52 

0-79 

8-30 

13-47 

2-72 

1-36 

4-71 

=  10002. 

46-17 

20-95 

1-86 

0-84 

7-36 

13-25 

3-25 

1-56 

4-90 

=  100-14. 

B.  B.  fuses  with  intumescence  to  a  vesicular  pale  blue  glass.  Presents  a  mottled 
appearance  under  the  microscope,  and  was  judged  to  be  homogeneous.  Occurs  in  a  granu- 
lar limestone,  at  Balvraid,  Inverness-sliire,  Scotland.  [Needs  further  examination  ;  as  the 
description  stands  at  present,  this  substance,  "which  may  prove  to  be  a  new  mineral," 
certainly  does  not  deserve  a  distinct  name.] 

Barcenite.— J^,  W.  Mallet,  Am.  J.  Sc,  xvi.,  300,  1878. 

Massive;  structure  finely  granular,  compact  or  porous;  also  columnar  (pseudomorphous 
after  livingstonite).  H.=  5-5.  G.  =1  5*343.  Lustre  dull,  earthy,  sometimes  .slightly 
resinous.  Color,  dark  gray,  nearly  black.  Streak  ash  gray,  witli  slight  greenish  tint. 
Fracture  tolerably  even.     Brittle.     Analysis  by  J.  R.  Santos: 

Sb*       S        Ilg       Ca         0         n,0 
50-11     2-82    20-75    3-88  [17-61]     4-73  (below  130^ C.  1-23)    SiO,  O'lO  =  100. 

*  Atomic  weight  =  120. 

The  sulphur  is  assumed  to  exist  as  IlgS,  and  is  accordingly  deducted  with   a  corre- 
sponding amount  of  mercurv.     For  the  remainder  the  fc^llowing  atomic  ratios  are  tli^-' 
obtained  :— RO  :  Sb,0,  :  Sb,0,  =  4:1:5,  and  Sb,0,  :  11,0  =■  1  :  5.     The  antimonic*;;^. 
(SboOr.,  5H,0)  is  again  assumed  to  exist  indcixMidently  as  an  impurity,  and  llio  forin^^jj^^^ 
the   remainder  written:   [Sb.Oa  4(R0)]  (Sb,0.),   corrosi)onding  to  a  normal  anl'^ 

MSbO;,.  j((\ei\  on  the 

B.  B.  in  0.  F.  decrepitates  slightly,  turns  nearly  white,  and  becoines  rp^  j^^^^^^      ^^ 
edges;  in  R.F.  gives  off  antimony  fumes,  accomixxnied  with  a  greenish  ^ 


y 
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the  closed  tube  gives  off  water,  metallic  mercury,  black  mercury  sulphide,  and  a  little  anti- 
mony trioxiilc;  in  the  open  tube  metallic  mercury  is  deposited,  and  also  more  antimony 
trioxide,  the  fumes  of  sulphur  dioxide  passing  off.  On  charcoal  a  white  antimonial  sub- 
limate, and  with  soda  antimony  is  obtained  in  metallic  beads.  With  borax  in  0.  F.  a 
clear  colorless  glass,  which  in  K.F.  becomes  turbid. 

From  lluitzuco,  State  of  Guerrero,  Mexico.  Associated  with  livingstonite,  from  the 
decomposition  of  which  it  has  been  formed.  Named  after  Sr.  Mariano  Barcena,  the  Mexi- 
can mineralo"-ist.  [That  tlic  original  material  examined  is,  as  assumed,  a  mixture,  cannot 
be  questioned,  but  that  the  true  natiire  of  the  compounds  present  has  been,  or  in  fact 
can  be,  dcfmitely  settled  so  as  to  establish  beyond  doubt  the  nature  of  a  new  species  seems 
very  improbable.] 

Barettite. — App.  I.,  p.  3. 

Barite,  Min.,  p.  616;  App.  II.,  p.  6. — Cryst.,  v.  KoJcscharof,  Min.  Russl.,  vii.,  25, 1875. 
Calafuria,  near  Leghorn,  Italy,  Uzielli,  Ace.  Line.  Mem.,  II.,  iii.,  611,  1876.  Valle  della 
Sterza,  Tuscany,  D'Achiardi,  Ace.  Soc.  Tosc,  iii.,  160,  1877.  Oroth,  Min.-Samml. 
Strassburg,  p.  142,  1878.  Muzsaj,  Hungary  (wolnyn),  Schmidt,  Z.  Kryst.,  iii.,  428,  1879. 
Swoszowice,  Galicia,  Vrha,  Z.  Kryst.,  v.,  433,  1881. 

Effect  of  change  of  temperature  on  indices  of  refraction,  Arzruni,  Z.  Kryst.,  i.,  71,  1877. 

Anal.,  earthy  barite,  St.  Louis,  Mo.,  Konig,  Proc.  Acad.  Nat.  Sc.  Philad.,  1876,  156. 
Last  Chance  Mine,  Morgan  Co.,  Mo.,  Broadliead,  Am.  J.  Sc,  III.,  xiii.,  419,  1877. 

Barsowite,  Min.,  p.  340. — Re-examined  microscopically  by  Bauer  and  analyzed  by 
Friederici,  and  shown  to  have  the  composition  of  anorthite,  with  which  it  does  not,  how- 
ever, in  all  respects  correspond;  G.  =  2*584  after  deduction  for  the  corundum  present,  J. 
Min.,  1880,  ii.,  63. 

Bartholgmite. — App.  II.,  p.  6. 

Barylite.— C.  W.  Blomstrand,  Geol.  For.  Forh.,  iii.,  128,  1876. 

In  groups  of  prismatic  crystals,  more  or  less  tabular  in  habit.  Two  distinct  cleavages 
forming  an  angle  of  about  84°.  H.  =  7.  G.  =  4'03.  Lustre  greasy.  Colorless.  Semi- 
transparent.    Analysis : 

SiOa    Al.Oa    FcoOs    BaO    PbO    CaO    MgO    CuO    Bi^Oa    ign 
(I)    34-36    1602      0-98     46-23    0-93    0-68     0  27     0-09      0-19     0-15  =  99-90. 

Formula  calculated:  Ba,  [Al,]o  Si,Oo4,  which  requires:  Si02  33  94,  AUO3  16-61,  BaO 
49-45  =  100,  B.  B.  infusible ;  not  attacked  by  acid.  Named  from  ftapvi  heavy,  and  Az3o5 
stone.  Occurs  with  hedyphane  in  crystalline  limestone  at  Langban,  in  Wermland,  Sweden. 
[A  mineral  of  so  unusual  composition  deserves  to  be  more  thoroughly  described  on  the 
ciystallographical  side.] 

•  Barytocalcite,  Min.,  p.  701.— Anal,  (by  Lundstrom),  corresponding  to  CaCOs  +  BaCOa, 
Langban,  Sweden,  Sjogren,  Geol.  For.  Forh.,  iii.,  289,  1876.  According  to  Des  Cloizeaux 
(Bull.  Soc.  Min.,  iv.,  95, 1881),  the  mineral  analyzed  by  Lundstrom  is  rhombohedral  with  a 
cleavage  angle  of  about  105\ 

Barytocelestite.— See  Celestite,  p.  21,  and  App.  II.,  p.  7. 

Baryturanite  =  Uranocircite,  p.  127. 

Bastite,  Min.,  469.— Anal.,  Elba,  Pisani,  C.  E,.,  Ixxxiii.,  July  10,  1876. 

-txasite.— See  Tysonite,  p.  126, and  App.  I.,  p.  2. 

variation  iii  ^^^^-^  P-  ^'^4'  ^PP-  IT.,  p.  7. — Analyses,  Feistritz  and  Nassau,  showing  wide 
Age,  oriffin    'I^PO^ition,  Henatsch,  Inaug.  Diss.,  Breslau,  1879  (Z.  Kryst.,  iv.,  642,  1880). 
fe      ngm,  eu    Dieulafait,  C.  R.,  xciii ,  804,  1881. 
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Beccarite. — See  Zirhon,  p.  134. 

Beegerite. — Konig,  Am.  Chcm.  Journ.,  ii.,  379,  1881  (or  Z.  Krj'st,  v.,  322). 

Isometric,  in  elongated  crystals;  also  massive.  Cleavage  cubic.  G.  =  7"273.  Color  light 
to  dark  gray.  Lustre  brilliant  metallic.  Mean  of  4  partial  analyses,  after  deduction 
of  quartz  (3"()  p.  c): 

S  Bi  Pb  Cu 

14-97  20-59  64-23  1-70=  10-49. 

This  corresponds  nearly  to  PboBi^S-j  or  GPbS  +  Bi^Sn  =  S  14-78,  Bi  21 -3C,  Pb  63  84. 
B.  B.  decrepitates,  giving  on  charcoal  reactions  for  lead  and  bismuth.  Dissolves  readily  in 
warm  HCl.  From  the  Baltic  Lode,  near  Grant  P.  O,,  Park  Co.,  Colorado.  Named  after 
Mr.  Hermann  Beeger,  of  Denver. 

Beraunite — Eleonorite,  Nies,  xix.  Ber.  Oberhcss.  Ges.  Nat.-u.  Ileilk.,  p.  Ill,  1880. 
Streng,  J.  Min.,  1881,  i.,  102. 

Monoclinic  crystals,  tabular  (t-i)  and  prismatic  (in  direction  of  h),  in  habit  similar  to  some 

crystals  of  lazulite  from  Georgia.  Axes  h  \h  :  a  —  4-0157  : 1  :  2-7o5,  (i  —  48'  33'.  0  A  i-i  = 
131°  27 ,  i-i  A  1  =  104°  24';  1  a  1  (cliiiodiag.)  =  39°  56'.  Twins  with  i-i  as  twinning 
plane,  also  penetration  twins.  Cleavage  i-i.  Often  in  druses,  and  in  radiated  foliated 
crusts  (Streng).  H.  =  3-4.  Lustre  vitreous,  on  i-i  inclining  to  pearly.  Color  red  brown 
to  dark  hyacinth  red.  Streak  yellow,  strongly  dichroic. 
Analyses  by  Streng :  1,  crystals ;  2,  radiated  coating  on  limonite  : 


P.O5 

Fe^Oa 

H.O 

1. 

31-88 

51-94 

16-37  =  10019. 

2. 

31-78 

5205 

16-56  =  100  39. 

Formula  [Feo],P,0,o,  8H,0,  or  2  [Fe^]  P.Oh  +  [Fe,]  HoOo  +  5  aq  B.  B.  fuses  easily  to 
a  black  bead  metallic  in  appearance,  crystalline  on  cooling.  Easily  soluble  in  IICI.  Ocoui-s 
on  limonite  at  the  Eleonore  mine  on  the  Diinsberg,  near  Giessen,  and  at  the  Rothliiufcheu 
mine  near  Waldgirmes,  in  the  same  region. 


from  Scheibenberg,  Saxony,  J.  Min.,  1873,  23. 


P2O5  F00O3  H,0 

1.  St.  Benigna SOS  55-0  140    Na^O  1-5  =  101. 

2.  ''  30-2  55-8  15-1    =101. 

3.  "  28-99  55-98  14-41  =  99-38. 

4.  Scheibenberg 2865  54-50  16-55  =  99-70. 

Streng  shows  that  in  composition  the  St.  Benigna  mineral  is  nearly  identical  with 
eleonorite,  but  regards  the  differences  in  physical  characters  too  great  to  allow  of  their 
being  united.     The  mineral  of  Frenzcl  seems  to  have  a  different  crystalline  form. 

Bertrand  (Bull.  Soc.  Min.,  iv.,  88,  1881),  has  subjected  both  the  beraunite  and  eleonorite 
to  a  new  examination,  and  concludes  that  in  angles,  dicliroisin  and  optical  (lualities  they 
are  the  same.     There  would  sjem  consequently  to  bo  little  doubt  of  their  identity. 

Bergamaskite. — See  Amphibole,  p.  5. 

Bernardinite.— Described  as  a  new  fossil  resin  from  San  Bornardino.  Cal..  by  y.  M. 
StUlman  (Am.  J.  Sc,  III.,  xviii.,  57,  1879);  since  shown  by  him  !*>  be  an  exudation  from  a 
sj)ecies  of  conifer,  which  has  received  its  particular  characters  from  exposure  to  the  atmos- 
phere (ib.,  XX.,  93,  1880). 

Beryl,  Min.,  p.  245;  App.  II.,  p.  7.— Cryst.,  Eidsvold,  Norway.    Wehski,,   Min     Mitth 
1876,  117.     Alexander  Co.,  N.  C,   Hidden,  Am.  J.  Sc.,  III.,  xxi.,   lo9  ;  xxii.,  24,  1881. 
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Santa  Fe  Bogota,  New  Granada,  Vrha,  Z.  Kryst.,  v.,  430,  1881.  Gold  sands  of  the  Ural, 
iY  V.  Kol-scharof,  Jr.,  Bull.  Ac.  St.  Pet.,  xxvii.,  35,  1881  (or  Min  KussL ,  viii.,  223). 

Pyro-electrical  properties,  Hankel,  Pogg.  Ann.,  clvii.,  161,  1876.  bpecitic  gravity  of 
different  specimens.  Church,  Geol.  Mag.,  II.,  ii.,  320,  1875. 

Occurrence  of  emeralds  of  unusual  size  (one  crystal  10  inches  long)  and  beauty  of  color, 
in  Alexander  Co.,  N.  C,  Hidden,  Am.  J.  Sc,  xxii.,  489,  1881. 

Mallard  (Ann.  Min.,  VII.,  x.,  148,  1876)  describes  the  optical  anomalies  observed  in 
crystals  of  beryl,  and  concludes  that  it  is  pseudo-hexagonal,  the  individuals  of  which  a 
crystal  is  made  up  being  orthorhombic ;  the  relations  are  regarded  as  similar  to  those  in 
apatite.    See  also  Des  Cloizeaux,  Bull.  Soc.  Min.,  iv.,  94,  1881. 

Atterherg  (Geol.  For.  Forh.,  ii.,  405,  1874)  uses  the  name  pseudo- emerald  (pseudo- 
smaragd)  to  designate  a  mineral  resulting  from  the  alteration  of  beryl.  The  name  was 
introduced  by  Berzelius  for  pseudomorphous  crystals,  consisting,  as  he  regarded  it,  of 
ordinary  beryl  and  mica.  Atterberg  retains  the  name  for  the  hard  portion  of  similar 
pseudomorphs,  which,  however,  he  finds  to  be  not  true  beryl.  Its  characters  are  :  hard- 
ness 5-5  ;  G.  =  2-70  ;  lustre  waxy;  color  dark  grayish  green  ;  fracture  splintery.  Inti- 
mately mixed  with  mica  scales.  Analyses  :  1,  2,  the  latter  on  material  not  entirely  free 
from  mica  : 

SiOa  AI2O3  BeO  FeO         MgO         K^O         H^O 

1.  57-32  17-46  1311  0-30  0-32  782  3-64   =     99-97. 

2.  56-23  19-05  12-55         018  050  7-45  4-83    =  100-79. 

If  the  water  is  considered  basic,  the  ratio  for  bases  to  silica  is  2  :  3.  The  mineral  differs 
from  ordinary  beryl  in  having  lost  part  of  its  silica  and  gained  potash  and  water  ;  the 
alumina  and  glucina  are  sensibly  unchanged.    Prom  Kararfvet,  near  Fahlun,  Sweden. 

Orattarola  (Riv.  Scientif.-industr.,  No.  19,  1880,  Florence)  has  given  the  name  rosterite 
to  a  mineral  which  he  regards  as  a  distinct  variety  of  beryl.  It  occurs  in  short  prismatic  to 
tabular  doubly-terminated  crystals.  Basal  plane  rounded,  and  apparently  formed  of  many 
planes  of  varying  position,  belonging  to  the  second  series.  In  polarized  light  a  basal  sec- 
tion is  divided  into  six  sectors,  corresponding  to  the  prismatic  edges,  for  the  three  alternate 
of  which  the  extinction  is  the  same.  Biaxial  interference  figures  (angle  15^^)  observed,  the 
extinction  plane  in  part  parallel  to  the  prism,  in  part  inclined  from  3i°  to  T.  Color  pale 
rose  red.  Analyses  :  1,  2,  from  the  respective  ends  of  a  crystal,  which  had  a  nucleus  of 
normal  beryl  (anal.  3) ;  4,  "typical  rosterite." 

Si02        AI2O3         BeO       MgO       CaO    Na20,K20   Li^O    H^O 

1.  G.  =2-77  01-97  21-93  8-62  1-26  0-42       undet.       ....  undet. 

2.  G.  r=2-74  60-26  2118  9-71  1-57  2-55  undet.  0  58    tr.  3-07=    98-92. 

3.  G.  =2-77  62-88  17-09 (?)  15  97 (?)  2-62  2-99       undet 2-32  =  103-87. 

4.  G.  =2-75  61-34  23-20  881  050  2-19         100        ....  2  03=    99  07.1 

[The  reasons  for  regarding  this  as  a  distinct  variety  of  beryl  are :  its  crystalline  habit,  its  \ 
optical  character,  and  the  variation  in  chemical  composition.  To  the  first,  however,  no  -| 
weight  can  be  given,  and  as  little  to  the  second,  since  analogous  optical  anomalies  have  \ 
been  previously  observed  in  ordinary  beryl  ;  as  to  the  composition,  further  careful  analy-  ] 
ses  are  needed  to  establish  that  point.]     Locality,  Island  of  Elba. 

Berzeliite,  Min.,  p.  544.— W.  Lindgren  (Geol.  For  Forh.,  v.,  552,  1881)  states  that  the 
hitherto  accepted  description  of  berzeliite  is  incorrect,  in  consequence  of  its  having  been 
confounded  with  another  mineral  which  occurs  at  Langban,  associated  with  it.  The  char- 
acters of  true  berzeliite  are  : 

Massive  ;  isometric  (Sjogren,  Geol.  For.  Forh.,  ii.,  533,  1875,  and  A.  Wichmann,  Z. 
Kryst.,  v.,  lOo,  1880) ;  no  distinct  cleavage.  H.  =5.  G.  =  4-07-4-09.  Lustre  resinous. 
Color  honey  yellow  to  sulphur  yellow.  Transparent  to  translucent.  Fracture  semi-con- 
choidal.  Brittle.  B.  B.  fuses  rather  easily  to  a  brown  bead.  Soluble  in  hydrochloric  and 
nitric  acids  Occurs  imbedded  in  small  grains  in  a  granular  calcite  ;  with  calcite  in  haus- 
mannite  and  in  braunite;  with  caryinite.  Sometimes  of  a  green  color,  from  minute  inclosed 
nausmannite  crystals. 

There  also  occurs  at  Langban  another  arsenate,  having  the  following  characters  :  Mass- 
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ive  ;  anisotropc.  but  crystalline  system  uncertain  ;  no  distinct  cleavage.  H.  =5.  G.  =  4-03- 
4-01 ;  3-89.  Color  dirty  yellowish  white  or  light  suli)hur  vellow.  An  analysis  bv  L  W. 
McCay  gave  :  As.Oo  02  00,  CaO  20  00,  MgO  12  81,  MnO  4-18,  PbO,  FcO  tr.,  insdl.  (SiO^) 
0-68  =  9D-G7  ;  this  corresponds  to  a  simple  ortho-arsenate,  H.AsaO^.  Occurs  massive  in  a 
light  brown  fine  granular  mixture  of  calcite  and  manganiferous  mica,  often  penetrated  by 
hausraannite.  This  mineral  is  regarded  as  the  one  to  which  the  earlier  descriptions  belong 
(Min.,  p.  544),  but  while  optically  distinct  from  berzeliite,  their  true  relation  is  still  very 
uncertain. 

[The  above  observations  only  increase  the  doubts  as  to  the  true  nature  of  berzeliite ;  as 
possibly  bearing  upon  the  question  as  to  the  relation  of  the  isotrope  and  anisotrope  min- 
erals mentioned,  attention  may  be  called  to  the  fact  that  Des  Oloizeaux  has  observed  iso- 
tropic varieties  of  gadolinite  and  also  of  homilite,  supposed  to  be  due  to  alteration.] 

See  also  Caryinite,  p.  20. 

Beudaxtite,  Min.,  p.  589.— Optical  exam,,  the  same  characters  belong  to  the  beudantite 
of  Horhausen,  of  Cork  (Adam's  corkite),  and  of  Dernbach  (Adam's  dembachite):  Bertrand, 
BuU.  Soc.  Min.,  iv.,  255,  1881. 

Beyrichite. — App.  I.,  p.  3. 

Bhreckite  (or  Vreckite),  Eeddle,  Min.  Mag.,  iii.,  57,  1879.  Fine  granular,  scaly  ;  soft 
and  friable.  Occurs  as  a  light  apple-green  coating  on  quartz  crvstals.  An  analvsis  gave  : 
SiOo  34-92,  AI.2O3  716,  Fe.Oa  12*71,  FeO  211,  MnO  041,  CaO  16  08,  MgO  8-26, 'ILO  17-77 
(1-03  at  100°  C.)  =  99-42  (alkalies  in  traces).  Soluble  in  HCl.  From  a  cavity  in  a  bowlder 
of  syenitic  granite,  found  on  the  hill  of  Ben  Bhreck,  near  Tongue,  in  Sutherland,  Scot- 
land. [Provisionally  named  on  the  ground  that  "the  substance  may  prove  to  be  a  new 
mineral " — needs  further  examination.  No  sufficient  proof  of  the  homogeneity  of  the  mate- 
rial analyzed  is  given.] 

BlEIKOSITE. — App.  II.,  p.  7. 

BiNDHEiMiTE,  Min.,  p.  591.— Anal.,  Sevier  Co.,  Ark.,  Dunnington,  Amer.  Assoc,  1877, 
182;  C.  E.  Wait,  Trans.  Am.  Inst.  Min.  Eng.,  viii.,  50,  1880. 

BiNNiTE,  Min.,  p.  90;  App.  II.,  p.  7.— Cryst.,  Binnenthal,  Hessenberg,  Min.  Not.,xii., 
6,  1875;  W.  J.  Lewis,  Z.  Kryst.,  ii.,  192,  1878. 

BiOTiTE. — See  3Iica  Group,  p.  77. 

Bischofite. — See  Chloromagnesite,  p.  25. 

BiSMiTE,  Min.,  p.  785  ;  App.  II.,  p.  7. 

Bismuth,  Min ,  p.  19;  App.  II.,  p.  7.— Cryst.,  Schneeberg,  Fletcher,  Phil.  Mag.,  V.,  ix., 
185,  1880. 
Anal,  (with  galenite),  Mossgrufva,  Nordmark,  Sjogren,  Geol.  For.  Forh.,  iv.,  100,  1878. 

Bismuthinite,  Min.,  p.  30;  App.  II.,  p.  7.— Cryst.,  Tazna,  Bolivia,  Groth,  Z.  Kryst., 
v.,  252,  1880. 
Anal.,  Choroloque,  Bolivia,  Domeyho,  6th  App.  Min.  Chili,  p.  22,  1878. 

Bismutite,  Min.,  p.  716  ;  App.  II.,  p.  l.—  Wcishach  (Jahrb.  Berg.-IIutt ,  1877)  has  de- 
scribed a  supposed  new  bismuth  carbonate  under  the  name  of  BiSML"r<)spn.^^RiTE.— C)ecurs 
in  spherical  forms  with  concentric  structure,  fine  fibrous,  radiated.  II.  =3.  Ct  __  r2S- 
7-32.  Color  bright  yellow  to  blackish  brown,  different  in  successive  layers.  Streak  yellow- 
ish gray.  An  analvsis  gave  Winkler  :  CO,  8  97,  Bi.O.-,  88-58.  quartz  0-98  -^  9r83  For- 
mula calculated  m-,CO,{=  Bi.CaO,  +  2Bi,0;,),  which  requires  CO..  s-66,  BuO.  91 -..4  =  100 
[but  uncertain,  as  the  analysis  shows  a  considerable  loss]  ;  found  at  Neustadtel,  near 
Schneeberg,  Saxony.    Weisbach  states  that  this  mineral  is  the  original  Arsnuk-insm uf/i  of 
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Breithaupt;  Frenzel  pre\iously  described  what  he  regarded  as  Breithaupt's  mineral  under 
the  name  of  agricolite  (App.  II.,  p.  1).  -   /o,    r.     ,     . 

Other  analyses  of  bismuth  carbonates  have  been  made  by  Camot  (C.  R.,  Ixxix.,  304, 
1874)  of  the  mineral  from  Meymac,  Correze,  he  found  BUOs  86-90  p.  c,  CO2  314-6 -43, 
HoO  1  •94-4-86.  He  distinguishes  three  types  :  1  (anal.  1),  grayish  white,  somewhat  foli- 
ated ;  2  (anal.  2),  dark  gray,  shghtly  greenish,  fibrous  ;  3  (anal.  3),  white,  earthy,  with 
yellowish  spots.  Anal.  4  by  Frenzel  (J.  Min.,  1873,  801,  946),  from  San  Luis  Potosi, 
Mexico  (see  also  Barcena,  Rev.  Cientif.  Mex.,  i.,  8,  Dec,  1879).  Anal.  5  by  Liversidge, 
with  stream  tin  from  Pond's  Creek,  New  South  Wales  (Proc.  Roy.  Soc.  N.  S.  W.,  Nov.  3, 
1880).  Anal.  6  by  Winkler,  quoted  by  Weisbach  (J.  Min.,  1880,  ii.,  112),  from  Neustadtel, 
G.  =  612-6  27,  pseudomorph  after  native  bismuth. 

C0„  BioO,  HoO  PbO  FeO  CaO  MgO  AS2O5  SbgOs  SO3  HCl  gangue 

1.  Mevmac          G.  =  6-94    3-74  89%  :3-76  055  0-53  035      tr.     073      057  025  037      020  =  99-80. 

2  "                 G  =7-26    4-15  87-50  3-55  0-44  0-50  0-55    007    0-80      1-25  0-22  0-20      0-30  =99-53. 

3  "                G.'  =  7-08    5-35  8690  3-02  040  043  0-38    005    0-65      r20  0-13  0-14      1-10  =99-75. 

4.  San  Luis,       G.  =  7*59    7-00    90-10       1-80,  SO3  0-27,  gangue  030  =  99-47. 

5.  Pond's  Creek  543    76-06    [11-84],  SiOs  4-69,  AI2O3  (FejOa  tr.)  1-98  =  100. 

6.  Neudstadtel,  G.  =  6-20    2-91    9590       1-04  =  99-85. 

[These  analyses  show  a  wide  variation,  due  chiefly,  without  doubt,  to  the  impurity  of 
the  material  analyzed,  Frenzel's  mineral  is  rather  near  the  bismutosphaerite  of  Weisbach, 
which  last  seems  to  be  distinct  from  the  other  minerals  ;  if  the  loss  (see  anal.)  is  not  water, 
it  is  an  anhydrous  carbonate.  ] 

The  bismuth  carbonate  described  by  Vogl  as  occurring  at  Joachimsthal  (Min.,  p.  717, 
753  A),  since  called  waltherite,  includes,  according  to  Bertrand  (Bull.  Soc.  Min.,  iv.,  58, 
1881)  two  species,  the  one  brown,  the  other  green,  optically  unlike. 

BiSMUTOFERRITE. — App.  I.,  p.  3  ;  II.,  p.  7. 

Bjelkite. — See  Cosalite,  p.  31. 

Blackmorite. — See  Opal,  p.  86. 

Blende. — See  Sphalerite,  p.  111. 

Blodite,  Min.,  p.  643  ;  App.  II.,  p.  8. — Cryst.,  Pendschab,  lndi\&,  ScMmper,  Z.  Kryst., 
i.,  71,  1877. 
Occurrence  at  Ischl,  Min.  Mitth.,  1877,  97. 

Blomstrandite.    Lindstrom,  Geol.  For.  Forh.,  ii.,  162,  1874. 

Massive.     H.  =  5*5.     G.  =  4-l7-4'25.      Lustre  vitreous.     Color  black.     Powder  coffee 
brown.     Opaque,  only  translucent  in  very  thin  splinters. 
Analyses  : 

CbaOg  TaaO^  TiOj     TJO    FeO       CaO    HjO 

1.  49-76         10-71    23-68    3-33       345    796,    MgO  0-16,  AljOg  0-11,  MnO  0-04,  precip.  by  HjS  0*12  =  99-33. 

2.  60  77  23-37    339       304    8-17,*  MgO  tr.  MnO  0*06,  precip.  by  HaS  0-20  =  99. 

*  At  100°  2-78  (in  another  trial  2-65),  above  100°  5-39. 

The  atomic  ratio  of  R  :  Cb,  Ti  =  1:25,  and  for  Ti  :  Cb  =  1  :  2-75.  B.  B.  fuses  with 
difficulty.  Gives  off  water  in  the  closed  tube.  With  borax  in  0.  F.  a  reddish  yellow,  on  cool- 
ing a  yellow  bead  ;  in  R.  F.  reddish  brown.  With  salt  of  phosphorus  in  0.  F.  a  red 
brown  bead  when  hot,  and  yellow  when  cold  ;  in  R.  F.  reddish  yellow  hot,  and  green 
cold. 

Found  YQvj  sparingly  with  nohlite  (App.  II.,  p.  41)  in  a  feldspar  quarry,  at  Nohl,  Sweden. 
Named  for  Prof.  C.  W.  Blomstrand  of  Lund.  [Apparently  distinct  from  other  known 
minerals  of  this  group,  but  needs  further  examination.] 

Bolivite.  DomeyTco,  6th  App.  Min.  Chili,  p.  19,  1878.  Described  in  some  detail  as  a 
bismuth  oxysulphide,  BioOs  with  BioSn.  It  is  derived  from  the  oxidation  of  the  sulphide 
bismuthinite,  and  is  of  very  uncertain  composition.    The  description  would  apply  to  a  mix- 
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turc  of  the  oxide  with  the  original  sulphide,  wliich  is  enclosed  in  it,  and  it  is  very  improb- 
able that  they  are  in  chemical  combination.  The  uncertain  character  of  the  mineral  seems 
to  have  been  later  accofotcd  by  Domeyko,  for  in  the  3d  Ed.  of  his  Mineralogy  (1879,  p.  u04) 
the  occurrence  is  only  mentioned  briefly,  and  without  any  name.  Locality,  mines  of  Tazna, 
in  the  province  of  Choroloque,  Bolivia. 

BoMBicciTE. — App.  II.,  p.  8. 

BoRACiTE,  Min.,  p.  595;  App.  II.,  p.  8. — The  question  as  to  the  true  explanation  of  the 
long  recognized  "optical  anomalies"  of  boracite  has  been  recently  discussed  bv  Mallard, 
Ann.  Min.,  VII.,  x.,  93,  1876;  and  Bull.  Soc.  Min.,  ii.,  117;  E.  Geinitz,  J.  Min.,  187G, 
484;  1877,  394;  Baumhauer,  Z.  Kryst.,  iii.,  337,  1879;  Klein,  J.  Min.,  1880,  ii.,  209;  1881, 
i.,  239. 

Geinitz  shows  that  (contrary  to  the  earlier  explanation)  unaltered  boracite  is  anisotropic ; 
Mallard  makes  the  species  pseudo-isometric,  explaining  the  optical  ]»henomena  by  the 
grouping  of  twelve  orthorhombic  individuals  (as  remarked  by  Klein  tliis  liypothesis  was 
proposed  by  Hartmann  in  1820).  Baumhauer  reaches  a  conclusion  somewhat  similar  to  that 
of  Mallard  on  the  basis  of  the  results  of  etching  experiments.  Klein,  however,  seems  to 
settle  the  question  conclusively  in  favor  of  the  true  isometric  character  of  the  species.  He 
shows,  for  example,  that  the  interior  optical  structure  docs  not  correspond  to  the  exterior 
planes;  that  the  distribution  of  the  etching  figures  does  not  depend  on  the  interior  optical 
limits;  and  further,  that  upon  an  increase  of  temperature  the  former  optical  limits  dis- 
appear or  become  indistinct,  and  that  the  optical  fields  change  their  position  without  affect- 
ing the  form  of  the  etching  figures.  He  concludes  that  all  the  optical  anomalies  can  bo 
explained  by  the  internal  tension  produced  in  the  course  of  the  growth  of  the  crystal. 

Borax. — Min.,  p.  597;  App.  II.,  p.  8. 

BoRDOsiTE. — See  Amalgam,  p.  4;  also  App.  II.,  p.  8. 

BoRNiTE,  Min.,  p.  94;  App.  II.,  p.  8. — Analyses  from  Swedish  localities  quoted  hj  Cleve, 
Geol.  For.  Forh.,  ii.,  526,  1875.  Relation  to  magnetite  discussed,  Nordenstrom,  ib.,  iv., 
341,  1878. 

BouLANGERiTE. — Miu.,  p.  99;  App.  II.,  p.  8. 

BouRNOXTTE,  Min.,  p.  96;  App.  11.,  p.  8.— Cryst.  Przibram  and  Waldenstein,  v.  Ze- 
pharovich,  Lotos,  1876  (J.  Min.,  1876,  555,  556).  Nagyag,  xom  Rath,  Z.  Kryst.,  i.,  602. 
1877.  Horhausen,  etc.,  Qroth,  Min.-Samml.  Strassburg,  p.  61,  1878.  Neudorf,  Ilarz, 
v.  Kohscharof,  Min.  Russl,  viii.,  123,  1881. 

Anal.,  Przibram,  Ilelmhacker,  Min.  Mitth.,  1875,  86. 

BoussiNGAULTiTE,  Min.,  p.  635;  App.  II.,  p.  8.— A  related  salt  analyzed  by  Goldfmith, 
Proc.  Ac.  Nat.  So.  Philad.,  1876,  2G4. 

BowENiTE,  Min.,  p.  465.— From  New  Zealand,  Berwerth,  Ber.  Ak.  Wien,  Ixxx.,  116, 1879. 

Bowlingite.     J.  B.  Hannay,  Min.  Mag.,  i.,  154,  1877.  o  ooc,  o  ooa 

Massive,   consisting  of    minute  crystals.      Soft,  feel  like  steatite       (}.  =  2..S.-3  2.)0. 

Color  deep  green.     In  thin  sections  semi-transparent.     Analyses:  1,  2,  3,  4,  llannay;  o, 

Young,  Trans.  Geol.  Soc.  Glasgow,  ii.,  212: 

SiO>  ALO3  Fe.,03    FeO  MgO  CaCOa  H.O 

1.  Bowling    G.  r.  2-282      34-32  18-07  3-65      «-8l  {)-57  514  22  70  =  1^26. 

2          -    ^                            35-08  16-85  3-92      695  1022  489  2185  =    99-^6. 

a   Cuthbin    G.  =  2-29        3566  15  09  5-22      7  02  12-41  5-02  lU'^j;  =    00-31. 

4          i.                                  35-82  16-14  4  85      6-99  11-73  4-87  19  63=100-03. 

llCathcart                           3195  1540  ....2140  20-95  430  [6.30]  =  100-00. 

Analysis  5,  by  Young,  is  said  to  have  been  made  on  the  same  material  as  that  oxaminod 
r  Hannay!     Found  at  Bowling,  near  Dumbarton,  on  the  Clyde,  and  fn>m  theCuthbin  hills, 


by  Hannay ! 
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Scotland  where  it  forms  little  veins  in  dolerite,  being  intimately  associated  with  chrys(vi^ 
lite  irom  which  it  may  have  been  formed.     Heddle  (Trans.  Soc.  Edinb.,  xxix.,  97,  1879),!, 
p-ivps  two  analvses  of  the  orii^inal  mineral,  of  which  the  following  is  one:   810-2  38-08, ^i 
AI.O3  G26,  Fe.b.  4-86,  FeO  4-97,  MnO  0-23,  CaO  2  97,  MgO  21-46,  K,0  0-95,  Na.O  0-11, 
HoO  20-48'=  99-97  (HoO  at  100%  12-31).      He  concludes  that   Hannay's  analyses  were 
erroneous,  and  that  tlie'  mineral  is  really  a  saponite.     [The  describer  suggests  a  doubt  as  to 
the  purity  of  the  original  material,  which  is  a  suggestion  the  accuracy  of  which  no  one 
will  question] 

Brackebuschite.— See  Des  Cloizite,  p.  36. 

Braunite,  Min.,  p.  163.~Anal.,  Nagpur,  India,  F.  R.  Mallet,  Rec.  Geol.  Surv.  India, , 
xii.,  73,  1879.     See  also  Pyrolusite,  p.  99. 

Bravaisite.    E.  Mallard,  Bull.  Soc.  Min.,  i.,  5,  1878 

Orthorhombic  (on  optical  grounds) ;  in  thin  layers  and  schistose  masses  consisting  of  fine : 
crystalline  fibres,  mostly  parallel  in  position.  H.  =  1-2.  Gr.  =  2*6.  Color  gray  to  greenish.) 
gray.  Double  refraction  negative,  strong;  2  Ea  =  40°.  Unctuous  to  the  touch.  Paste 
like  when  wet.     Analysis : 

SiO^  AI.O3        Fe.Oa       CaO         MgO         K^O  H,0 

51-4  18-9  4-0  20  3*3  6-5  13-3  =  99-4. 

The  formula  deduced,  after  the  deduction  of  the  iron  as  due  to  the  presence  of  pyrites, , 
is  II2  [Alo]..Si;.Oofi  +  8  aq.    B.  B.  fuses  easily  to  a  white  glass.     In  the  closed  tube  gives 
off  water  and  becomes  brown.     Partially  attacked  by  acids.     Found  in  layers  in  the  coal ' 
and  bituminous  schists  of  Noyant  (Allier  Dept.),  France.     Named  after  the  French  crystal- 
lographer  M.  Bravais.     [Near  some  varieties  of  glauconite.] 

Breislakite,  Min.,  p.  216.     According  to  v.  Lasaulx  (J.  Min.,  1878,  380),  to  be  referred 
to  amphibole  instead  of  to  pyroxene. 

Breunerite,  Min.,  p.  686.— Cryst.,  v.  Kohscharof,  Min.  Russl.,  vii.,  181,  221,  1878.         | 

Brochantite,  Min.,  p.  664;  App.  II.,  p.  9. — Optical  properties  determined  (orthorhom- 
bic?), Bertrand,  Bull.  Soc.  Min.,  iii.,  56,  1880. 
From  Pisco,  Peru,  anal,  by  Mannington,  Semmons,  Min.  Mag.,  iv.,  259,  1881. 
Made  artificially,  Meunier,  C.  R.,  Ixxxvi.,  686,  1878. 

Bronzite,  Min.,  p.  208;  App.  II.,  p.  9. — Anal.,  Dun  Mt.,  New  Zealand,  Hilger,  J.  Min., 
1879,  129. 

\ 

Brookite,   Min.,   p.  164;  App.  II.,  p.  ^.—Mallard  (Ann.  Min.,  VII.,  x.,  134,  1876),' 
regards  the  three  forms  of  titanium  dioxide — brookite,  octahedrite,  and  rutile — as  having  the; 
same  primitive  form  (monoclinic),  and  argues  that  the  differences  between  the  species,  in  t 
the  forms  of  the  crystals  and  in  physical  characters,  are  due  to  the  different  ways  in  which  th© 
individuals  arc  grouped  together.     Schrauf  (Ber.  Ak.  Wien,  Ixxiv.,  535,  1876),  after  an 
extended  study  of  crystals  from  different  localities,  concludes  that  they  are  all  monoclinic 
and  isomor[)hous  with  wolframite;  he,  however,  distinguishes  among  them  three  types 
varying  in  the  crystallographic  constants  (this  result  was  announced  earlier,  see  App.  II. ,  p.  9 ; ; 
also  J.  Min.,  1877,  800;  1878,  50).     Later  (Z.  Kryst.,  i.,  274,  1877)  he  discusses  the  optical 
characters  of  the  species  in  their  relation  to  the  crystalline  system.      The  conclusions  of 
Schrauf  are  questioned  by  Groth  (Min.-Samml.  Strassburg,  109,  1878),  and  measurements  ; 
by  Bucking  arc  quoted  agreeing  with  the  orthorhombic  form.     Vom  Rath  earlier  (Pogg. 
Ann.,  clviii.,  405,  1876)  found  crystals  from  Atliansk  to  be  orthorhombic. 

See  also  Pseudobrookite,  p.  97. 

Brucite,  Min.,  p.  175;  App.  II.,  p.  9.— Pyro-clectrical  properties,  ffanJcev,  Wied.  Ann., 
vi.,  53,  1879.  Calculation  of  the  indices  of  refraction  by  a  method  based  upon  the  measured 
diameters  of  the  rings  observed  in  the  axial  interference  figures  in  a  plate  of  known  thick- 
ness, Bauer,  Ber.  Ak.  Berlin,  1881,  958. 
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An  anal,  of  a  partially  decomposed  brucite  from  Siebenlehn,  near  Freiberg,  gave  Peter- 
sen: UgO  38-93,  FeO  18-73,  CO.,  7-38,  H.,0  30-40,  SiO.  415,  Al.O:,,  CaO  tr.  =  9U  64. 
After  deducting  the  SiOo  as  quartz,  and  24*49  p.  c.  hydromagnesite  believed  to  be  present 
IS  a  decomposition  product,  and  after  calculating  the  remainder  to  100,  the  result  is  MgO 
39-89,  FeO  24-93,  H2O  35-19  =  100.  This  is  called  eisenbrucit.  JSandberger,  J.  Min., 
1880,  ii.,  288. 

Bunsenin. — See  Krennerite,  p.  66, 

BUSTAMENTITE. — App.  II.,  p.  9. 

Byerite. — App.  II.,  p.  9. 

Bytownite. — App.  II.,  p.  9. 

Cabrerite,  Min.,  p.  561;  App.  II.,  p.  9. — From  zinc  mines,  Laurium,  Greece,  opt. 
3xam.  by  Des  Cloizeaux,  showing  isomorphism  with  erythrite ;  anal,  by  Damour,  corre- 
sponding to  the  formula  RsAs^Oh  +  8  aq. :  AS2O5  4140,  NiO  28*72,  Ck)0  tr.,  FeO  2-01,  MgO 
4-64,  HoO  23-11  =  99-88  (BuU.  Soc.  Min.,  i.,  75,  1878). 

Cacheutaite. — App.  II.,  p.  9. 

Cacheutite.  Domeyko,  Min.  Chili,  8d  ed.,  p.  402, 1879.  See  App.  II.,  p.  9,  and  Syst. 
Min.,  p.  798. 

Cacholong,  Min.,  p.  199;  App.  II.,  p.  d.—NordensJciold,  (Efv.  Ak.  Stockholm,  xxxi., 
May  13,  1874. 

Cacoxenite,  Min.,  p.  584;  App.  II.,  p.  9.— Anal,  by  Nies  of  a  related  mineral  from  the 
Eleonore  mine,  near  Giessen,  Strong,  J.  Min.,  1881,  i.,  108. 

Calamine,  Min.,  p.  407;  App.  II.  p.  9.— Cryst.,  Altenberg,  Seligmann,  Z.  Kryst.,  i., 
842,  1877. 

According  to  FocTc  (Groth,  Tabell.  Uebers.  Min.,  1882,  p.  84),  unchanged  at  340  C,  and 
loses  water  only  at  a  red  heat. 

Calaverite,  Min.,  p.  795;  App.  11. ,  p.  9.— Anal.,  Keystone  and  Mountain-Lion  mines, 
Colorado,  Genth,  Am.  Phil.  Soc,  Philad.,  xvii.,  117,  1877  (or  Z.  Kryst.,  ii.,  6):     Te  5732, 


See  also  Krennerite,  p.  66. 


Calcite,  Min.,  p.  670;  App.  II.,  p.  9  — Oryst.,  Hesseriberg,  Min.  Not.,  xii.,  13  et  seq., 
1875.  V.  Kokscharof,  Min.  RussL.  vii.,  59,  1875.  Brigels,  Tavctsch,  Kloos,  J.  Mm.,  1816, 
413.  Yellowstone  Park,  coated  with  quartz  crystals  in  parallel  position,  E.  S.  Dana,  Am. 
J.  Sc,  III.,  xii.,  448.  1876,  or  Z.  Kryst.,  i.,  39.  '  Ahrenthal,  Tyrol,  vom  Rath,  Pogg.  Ann., 
civ.,  48,  1875;  Elba,  etc.,  Pogg.  Ann.,  clviii.,  414,  1876;  Bergen  Hill,  N.  .J.,  irf.,  Z. 
Kryst.,  i.,  604,  1877;  Brazil,  twins  (pseudomorph),  id.,  Z.  Kryst,  ii.,  187,  1878.  Oroth, 
Min.-Samml.  Strassburg,  p.  119,  1878.  Reichenstein,  Silesia,  Hare,  Z.  Kryst.,  iv.,  299, 
1879.  Bleiberg,  v.  Zepharovich,  Lotos,  1878.  Lancashire,  vom  Rath,  Ber.  nied.  Ges. 
Bonn,  Jan.  3,  1881. 

Monograph  with  list  of  observed  and  of  new  planes  on  crvstals  from  many  localities, 
Irhy,  Inaug.  Diss.,  Bonn,  1878  (Abstr.  in  Z.  Kryst.,  iii.,  612,  1879). 

Twinning  (-^i?)  produced  artificially,  Baumhauer,  Z.  Kryst.,  iii.,  588,  1879;  Brezina, 
ib.,  iv.,  518,  1880. 

Thermo-electric  properties  investigated,  ITankel,  Pogg.  Ann.,  clvii.,  156,  1876.  On  the 
relation  between  the  different  crystalline  forms,  Scharf,  Abhandl,  Senck.  Ges.,  x.,  1876; 
Jahresb.  Senck.  Ges.,  1879-80,  p.  113. 

L^ngban,  Sweden,  anal.,    CaCOs  87-14,  MnCOa   1006,  BaCOa  2  04  =  9924,  Sjdgren, 
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Gcol  For.  Forh.,  ir.,  Ill,  1878.  Lindgren  found  1-09  p.  c.  ZnCOg  in  calcite  from  Lang 
ban  'ib.  v.,  557,  1881.  Anal,  of  so-called  onyx  from  Tecali,  Mexico,  Damour,  C.  R., 
Ixxxii  1085,  1876;  Barcena,  Proc.  Am.  Nat.  Sc.  Phil.,  1876,  166.  Analyses  of  calcitt 
and  other  rhombohedral  carbonates,  Heddle,  Trans.  Acad.  Ed.,  xxvii.,  493,  1876. 

"  Isomorphism  "  with  soda  nitre  and  relation  to  the  other  rhombohedral  carbonates  dis- 
cussed, Tschermak,  Min.  Petr.  Mitth.,  iv.,  99,  1881. 

See  also  Thinolite,  p.  51. 

Calcozincite.  SJiepard,  Contrib.  Min,,  Amherst,  1876  (Am.  J.  Sc,  III.,  xii.,  231).  A 
substance  described  as  having  a  fine  granular  to  columnar  structure,  light  orange  yellow 
color.  11.  =  3  5.  G.  =  3-95.  Anal.:  ZnO  81-00,  CaO  7-56,  CO2  5-80,  H^O  426,  MnC 
tr.  =r98*62.  Effervesces  slightly  with  acid.  From  Stirling  Hill,  New  Jersey.  [5-8  CO. 
requires  CaO  7  4  for  CaCOs— the  substance  is  doubtless  a  mechanical  mixture  of  zincit( 
and  calcite.] 

Caledonite.— Min.,  p.  625;  App.  II.,  p.  10. 

Callainite. — See  Variscite,  p.  128. 

Calomel,  Min.,  p.  111.— Oryst.,  El  Doctor,  Mexico,  Webshy,  Bar.  Ak.  Berlin,  1877 
461. 

The  occurrence  of  native  corrosive  sublimate  (HgCl2)  is  reported  by  Besnou  near  Iquique, 
in  the  desert  of  Atacama ;  the  determination,  however,  was  based  only  on  some  qualitativ( 
trials,  Assoc.  Franc.  Adv.  Sc,  1878,  533. 

Oalvonigrite. — See  Pyrolusite,  p.  99. 

Cancrinite,  Min.,  p.  329  ;  App.  II.,  p.  10.— Banff  (Z.  Kryst.,  ii.,  456,  1878)  has  sub 
jected  the  original  cancrinite  of  Miask  to  a  thorough  microscopic  and  chemical  examina 
tion,  and  A.  Koch  (J.  Min.  Beil.  Bd.,  i.,  144,  1880)  has  done  the  same  for  that  occurring  ii 
the  syenite  of  Ditro,  Transylvania.  Both  show  that  there  is  every  reason,  both  as  regard; 
the  physical  characters  and  the  constancy  of  chemical  composition,  to  consider  the  minera 
as  an  original  species,  and  not  as  a  decomposition  product  arising  from  the  action  on  nephe 
lite  of  a  carbonated  solution.  The  observations  of  Koch  on  the  behavior  of  a  thin  section 
when  treated  with  HCl,  are  especially  conclusive  as  showing  that  the  CO2  is  present,  not  as 
calcite  mechanically  mixed,  but  as  a  true  element  in  the  composition  of  the  silicate 
Analyses  :  1,  Raulf  ;  2,  Koch  : 

Si02    AI2O3    FesiOsCaO    Na^O    K2O    CO2    H2O 

1.  Miask,  G.  =r  2-450,  (I)      3728    28-20    044    695     17-75    0-20    616    4-03  =  101-01 

2.  Ditro  38-58    28-72     tr.      5  24    12-22    5-23         8  78        ~    98-77 

The  formula  deduced  by  Rauff  is  Nag  rAl2]4Si9034  +  2Ca(Na2)C03  +  3H2O,  and  that  o 
Koch  for  the  Ditro  mineral  is  Na6K2  [Al2]5  Siii04i  +  2Ca  (Na2)C03  +  4H2O.  Rauff  fine" 
the  ratio  in  the  carbonate  of  Ca  :  Naa  =  8:1,  and  Koch  7  : 1. 

Carbonyttrine.— App.  II.,  p.  10. 

Carnalltte.— Mm.,  p.  118  ;  App.  II.,  p.  10. 

Carpuolite,  App.  II.,  p.  10  ;  Min.,  p.  419.— Anal.,  Meuville,  Ardennes,  de  Koninch 
BuU.  Ac.  Belg.,  II.,  xlv.,  15,  1878  ;  xlvii.,  564,  1879. 

Caryinite.    C.  H.  Lundstrom,  Geol.  For.  Forh.,  ii.,  178,  223,  1874. 
Massive.    H.  =  3-3-5.    G.  =  4  25.     Lustre  greasy.      Color  brown  to  yellowish  brown 
Streak  yellowish  white.     Fracture  splintery.    Analysis  : 

AS2O5        PbO         MnO        FcO        CaO         MgO       CO2         CI        insol. 

4717       10-52        15-82        0-54        16  40       4-25        386       0  07        0  65=9928. 
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This  corresponds,  though  only  approximately,  to  the  general  formula  RjAsaOe,  after 
leducting  the  calcium  carbonate.  13. 13.  fuses  easily  to  a  black  slag,  giving  reactions  for 
irsenic,  lead,  and  manganese.  Dissolves  readily,  with  sliglit  effervescence  in  nitric  acid. 
)ccurs  intimately  mixed  with  calcite  and  hausmannil<',  ut  Langban,  Wcrinlnnd.  Sweden. 
"Jamed  from  Kapvivo<;,  nut-brown.  Sjogren  remarks  tliat  berzeliite  occurs  with  carvinitc, 
nd  sometimes  enclosing  it.  He  finds  the  l)erzcliite  isotropic  (i.sometric),  and  the  caryinito 
Jlisotrope  (monoclinic  '{),  and  as  the  two  species  have  analogous  composition,  he  suggests 
hat  the  former  may  have  been  formed  from  the  latter  ((Jeol.  For.  Forh.,  ii.,  533,  1875). 
^dgren  (ib.,  v.,  556,  1881),  however,  describes  the  wav  in  which  the  minerals  occur 
Ogether,  and  concludes,  for  certain  cases,  that  the  caryinite  is  altered  into  berzeliitc. 
The  genetic  relation  between  caryinite  and  berzeliitc  merits  further  examination.] 
^According  to  Des  Cloizeaux  (Bull.  Soc.  Min.,  iv.,  5G,  1881),  the  mineral  has  two  cleavages, 
:t  an  angle  of  130°.  2E  i^  41°  58'  to  47°.  Dispersion  p  >  v,  also  horizontal  (hence  mono- 
linic). 

Cassinite. — See  Feldspar  Group,  p.  45. 

Cassiterite,  Min.,  p.  157;  App.  II.,  p.  10.— Cryst.  monograph,  with  a  list  of  all  ob- 
erved  planes,  also  analysis,  Becke,  Min.  Mitth.,  1877,  244.  UroUt,  Min.-Samml,  Strass- 
mrg,  p.  104,  1878.     Schlaggenwald,  v.  Zepharovich,  Lotos,  1880. 

Occurrence  of  tin  stones  in  Cornwall,  Collins,  Min,  Mag.,  iv.,  1,  103,  1880.  From 
3oosa  Co.,  Ala.,  Shepard,  Am.  J.  Sc,  xx.,  56,  1880.  From  Tasmania,  Gould,  Q.  J.  G. 
}oc.,  xxxi.,  10*J,  18. 

Castilltte.  Not  castillite  of  Rammelsberg  (Min.,  p.  46),  but  synonym  of  guanaiuatite 
q.  v.,  p.  53),  Domeyko,  Min.  ChiU,  3d  Ed.,  p.  310,  1879. 


Castorite. — See  Petalite,  p.  91. 

Celadoxite,  Min.,  p.  463.— Analyses,  in  igneous  rocks  of  Scotland,  Reddle,  Trans.  Roy. 
ic.  Ed.,  xxix.,  102,  1879. 


[  Celestialite.  J.  Lawrence  Smith,  C.  R.,  Ixxxi.,  1055,  1875.  On  treating  the  graphite 
rom  the  interior  of  the  meteoric  iron  of  Sevier,  Tenn.,  with  tth'r.  Smith  obtained 
mall  quantities  of  acicular  crystals  having  a  peculiar  odor,  mixed  with  .some  small  rounded 
)oints.  These  he  regards  as  identical  with  crystals  obtained  from  the  iron  of  Alais,  France 
Mar.  15,  1806),  by  Roscoe  (Proc.  Lit,  Phil.'  Soc.  Manchester,  iii.,  57,  1863).  Smith  has 
•btained  the  same  crystals  from  the  Alais  meteorite.  In  the  closed  tube  ho  linds  that  they 
use  at  115°-120°,  and  at  a  higher  temperature  the  sulphur  is  sublimed,  and  a  black  residue 
f.  left  behind.  He  regards  these  crystals  as  proof  of  the  presence  of  a  sulpho-hydrm-arbon, 
or  which  he  proposes  the  name  celestialite.  Roscoe  (1.  c  )  found  that  1'94  p.  c.  of  the 
Qeteorite  dissolved  in  ether,  and  from  the  solution  he  obtained  crystals  melting  at  114"  C, 
ind  in  two  forms  :  acicular,  which  he  considered  as  near  to  konlite  (Min,,  p.  737),  and 
'hombic,  which  he  identified  as  free  sidphur. 

Celestite,  Min.,  p,  619  ;  App.  II.,  p.  10. — Cryst., twins,  Sicily,  Kenngotf,  J.  Min..  1875, 
i93.  Neminar  (barytocelestite),  Min,  Mitth.,  1876,  59.  Cryst.  and  optical  exaui.,  .liihnde, 
lear  Gottingen,  Bdbcocl;  J.  Min.,  1879,  835,  Pcrticara,  l^chmidt,  J.  Min.,  1881,  ii.,  169 
ef.,  (or  Z.  Kryst.,  vi,,  99).     Ville-sur-Saulx,  v.  Lasaulx,  Z,  Kryst.,  v.,  203,  1881. 

Effect  of  heat  on  indices  of  refraction,  Arzruni,  Z.  Krj'st.,  i.,  177,  1877.  PjTo-clectrical 
haracters,  Ilaiikel,  Wied.  Ann.,  vi.,  54.  1879, 

Anal.,  occurrence  in  marl  at  Bristol,  England,  Stoddart,  Min.  Mac:.,  i.,  4,  1876.  Clifton, 
England  (barytocelestite).  Collie,  ib.,  ii,,  220,  1879.  Found  at  Bell's  Mills.  Blair  Co..  Pa. 
not  Franksto^vn,  Huntington  Co.).  Recent  formation  at  Bourbon  d'Archambault,  de 
louvenain,  C.  R.,  Ixxx.,  1299,  1875. 

ifl    Cextrallassite,  Min.,  p.  796.— Composition  discussctl.  How,  Phil.  Mag.,  V.,  i.,  128, 
876. 

Cerargyrite,  Min,,  p.  114;  Apyx  IT.,  p.  10. — A  mercurial  variety  of  crmrg>Tite,  from 
he  mine  "la  Julia,"  of  the  Cerro  de  Caracoles,  Desert  of  Atacama,  is  described  by  Domeyko 
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/Ann  rl  Min  VII  X,  15,  1876;  or  Min.  ChUi,  3d  Ed.,  1879,  p.  416).  Amorphous' 
iormino- 'irregular  masses.  Lustre  waxy,  less  brilliant  than  the  pure  chloride.  Color  on 
the  freSh  fricture  reddish,  yellowish,  or  Iiair-brown,  becoming  nearly  black  on  exposure. 
Malleable  and  sectile,  but  less  so  than  ordinary  cerargynte.  Can  be  crushed  in  a  mortar, 
yielding  a  bright  yellowish  powder.     The  mean  of  two  analyses  gave  : 

K„  Tx„  CI  NaCl         Fe-iOa    SiOaCinsol.)    CaCOa  and  loss 

66-68  22I)  23-64  1-75  160  107  [4-06]     =     100. 

V —y. — ' 

91-53 

According  to  Moesta,  the  cerargynte  of  Los  Bordos,  Copiapo,  contains  1-31  p.  c.  of  mer- 
cury. 

Cerbolite.— App.  II.,  p.  10. 

Cerite  Min  p.  413  ;  App.  II.,  p.  10.— Anal,  by  StoTba  and  Kettner,  of  cerite  from  Bast- 
nas  giving:  SiOo  18-18,  Ce.Oa  33-25,  La^Os  +  J)uO,  34-60,  FeO  3-18,  CaO  1-69,  H^O  5-18  = 
96-68,  Ber.  Bohm.  Ges.,  p.  372,  1879. 

Cerusstte,  Min.,  p.  700  ;  App.  II.,  p.  11.— Cryst.,  twins,  Siideheclc,  Pogg.  Ann.,  clvi] 
558,  1875.     Groth,   Min.-Samml.,  Strassburg,  p.  133,  1878.    Rodna,  Transylvania,  VrM 
Z.  kryst.,  ii.,  157,  1878  ;  Krenner,  ib.,  ii.,  304.     Mine  Friedrichssegen,  near  Ems,  Nassai 
SeUgmann,  Verh.  Nat.  Ver.  Bonn,  xxxiii.,  244,  1876,  and  xxxv.,  175,  1878  ;  also  J.  Mir 
1880,  i.,  137.     Bleiberg,  v.  Zepharovich,  Lotos,  1878. 

Recent  formation  at  Pompeii,  de  Luca,  C.  R.,  Ixxxiv.,  1457,  1877. 

Cervantite,  Min.,  p.  187.— Occurrence  in  Sevier  Co.,  Ark.,  Dunnington,  Amer.  Assoc, 
1877,  182. 

Chabaztte,  Min.,  p.  434;  App.  II.,  p.  11. — Becke  has  studied  minutely  the  optical 
characters  of  chabazite  crystals  from  different  localities,  and  concludes  that  the  long 
recognized  optical  anomalies  are  to  be  explained  by  the  assumption  of  a  complicated  twin- 
ning of  triclinic  individuals;  this  twinning,  however,  is  according  to  the  accepted  princi- 
ples (analogous  to  .aragonite),  and  does  not  require  any  new  hypothesis  as  that  of  Mal- 
lard. He  finds,  for  example,  that  a  basal  section  in  polarized  light  shows  a  composi- 
tion of  six  differently  orientired  individuals,  of  which  the  extinctiojQ  directions  of  two  ■ 
neighboring  portions  are  symmetrically  arranged  with  reference  to  the  line  of  union.  A 
section  parallel  to  a  rhombohedral  plane,  under  the  same  conditions,  is  divided  into  two 
parts  along  the  shorter  diagonal.  For  further  details  see  the  original  paper  (Min.  Petr. 
Mitth.,  ii.,  391,  1879),  or  the  abstracts  (Z.  Kryst.,  v.,  377,  and  J.  Min.,  1880,  ii.,  135).,  t 
iSi^ren^  (see  below)  also  discusses  the  same  problem,  but  without  arriving  at  so  definite*; 
conclusion.  Becke  finds  graelinite  related  in  structure  to  chabazite,  while  herschelite  (q.  v.) 
differs  from  both,  and  to  the  latter  levynite  is  probably  related.  Des  Cloizeaux  (Bull. 
Soc.  Min.,  iv.,  259,  1881)  has  examined  optically  the  haydenite  of  Baltimore,  double- 
refraction  positive. 

Discussion  of  chemical  composition  with  several  analyses  (by  Burkhardt  and  Hammers- 
chlag),  Streng,  Ber.  Oberhess.  Ges.,  xvi.,  74,  1877  (abstr.,  Z.  Kryst.,  i.,  519,  1877);  he 
shows  the  variation  in  composition  (e.  g.  of  4-4  p.  c.  in  SiO-i),  and  argues  from  it  that  this 
and  the  related  species  (phacolite,  gmelinite,  levynite)  may  be  regarded  as  varying 
isoniorphous  mixtures  of  two  end  compounds,  as  has  been  assumed  in  the  case  of  the 
triclinic  feldspars. 

Anal.,  Csodiberg,  Hungary,  Koch,  ZS.  G.  Ges.,  xxviii.,  304,  1876.  Lausanne,  in  a 
gelatinous  condition  (Bischoff),  Renevier,  Bull.  Soc.  Vaud.,  II.,  xvi.,  15,  1879.  Branch- 
ville,  Conn.  (Penfield),  Brush  and  Dana,  Am.  J.  Sc,  xviii.,  49,  1879.  Elba,  Sansoni,  Att. 
Soc.  Tosc,  iv.,  316,  1879. 

Recent  formation  at  Bourbonne-les-Bains,  Daubree,  C.  R.,  Ixxx.,  606,  1875;  at  Oran, 
Algiers,  ib.,  Ixxxiv.,  157,  1877. 

CnALrociTE,  Min.,  p.  52— Recent  formation  at  Bourbonne-les-Bains,  Daubree,  C.  R., 
Ixxx ,  462,  1875;  see  also  xciii.,  572,  1861. 
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Chalcomenite,  Des  Cloizeaux  and  Damour,  Bull.  Soc.  Min.,  iv.,  51,  1881. 

Monoclinic;  in  isolated  crystals  and  crystalline  crusts.  1  /\  I  =  108'  20'.  0  A  *-*  = 
89°  9'.  Commonly  in  prismatic  crystals  terminated  by  the  basal  plane  and  l-i.  Optic 
axial  plane  parallel,  and  acute  (negative)  bisectrix  perpendicular,  to  the  horizontal  edge 
0  I  i-i.  Angle  small,  dispersion  strong  p  <  v;  so  that  in  the  poluriscope  wilii  a  green  glass 
the  lemniscates  have  the  form  of  circuhir  rings  traversed  by  a  black  cross,  wliile  with  a  blue 
glass  they  take  the  form  of  ellipses  elongated  normal  to  the  plane  of  polarization.  G.  = 
3-76.    Color  bright  blue.    Transparent.    Analysis,  Damour  (Bull.  Soc.  Min.,  iv.,  167, 1881): 

• 

SeOa  CuO  H2O 

48-12  35-40  15-30  =  98-88. 

Corresponding  to  the  formula  CuSeOa  +  2aq  or  a  copper  selenite,  an  example  of  a  group 
of  compounds  not  before  met  with  in  mineralogy.  B.  B.  on  charcoal  fuses  to  a  black  slag, 
giving  off  selenium  fumes,  and  coloring  the  flame  deep  blue.  In  the  closed  tube  yields  a 
little  water  and  a  sublimate  of  SeO..  in  white  needles.  In  salt  of  phosphorus  gives  in  0.  F. 
a  greenish  blue  glass,  which  becomes  blood-red  when  reduced  with  the  addition  of  metallic 
tin.     Soluble  in  acids. 

Occurs  in  minute  crystals  in  the  various  selenides  of  silver,  copper,  and  lead,  which  are 
found  in  small  veins ;  Cerro  de  Cacheuta,  Mendoza,  Argentine  Republic.  Often  inti- 
mately mixed  with  azurite,  iron  oxide,  and  lead  carbonate,  which  have  been  formed  by  the 
alteration  of  the  selenides  and  of  the  pyrites  which  form  the  gangue. 

MM.  Fricdel  and  Sarasin  have  suc{;eeded  in  forming  artificially  (Bull.  Soc,  Min.,  iv.,  176, 
225, 1881)  a  copper  selenite  having  the  same  form  and  composition  as  chalcomenite,  and 
another  differing  in  crystalline  form. 

Chalcomiclite. — App.  II.,  p.  11. 

Chalcomorphite. — App.  II.,  p.  11.  " 

Ohalcophanite.     G.  E.  Moore,  Amer.  Chemist,  July,  1875. 

Rhombohedral ;  in  druses  of  minute  tabular  crystals.  R  /\R  —  \\'i°  30'.  B  A  0  = 
103°  48';  r;  =  3-5267.  Also  in  foliated  aggregates;  in  stalactitic  and  plumose  forms. 
Cleavage  basal  perfect.  H.  =  25.  G.  =  3*907.  Lustre  metallic,  brilliant.  Color  bluish 
to  iron  black.  Streak  chocolate  brown,  dull.  Opaque.  Flexible  in  thin  lamina3.  Analyses : 
1,  of  crystals;  2,  of  the  stalactitic  form: 

MnO.,  MnO  ZnO  Fe^O,  H-O 

1.  59-94  6-58  (1)2170  0-25  1158  =  100-05. 

2.*     (1)61-57  4-41  20-80  ....  12-66=   99-44. 

♦  After  deduction  of  1-27  p.  c.  limonite  as  impurity. 

Formula  (Mn,  Zn)  0  +  2MnOo  +  2aq.     If  half  the  water  be  made  basic,  the  formula  may 

be  written  2  (R  4-  R)  O3  +  aq,  which  is  equivalent  to  2  [R,]  O3  +  aq.  In  the  closed  tube 
gives  off  water  and  oxygen,  exfoliates  slowly,  and  changes  to  a  golden  bronze  color.  B.  B. 
becomes  yellowish  bronze  to  copper  red  in  color,  and  fuses  slightly  on  the  edges.  With 
borax  a  manganese  bead ;  on  charcoal  with  soda  a  zinc  coating. 

Occurs  at  the  calamine  deposits  of  Sterling  Hill,  N.  J.  It  is  a  product  of  the  decom- 
position of  franklinite.  Named  from  ;taA«a?,  brass,  and  q)aiya),  to  appear,  in  allusion  to 
the  change  of  color  on  ignition. 


XIX. 

Berlin, , ,  ., ,        ^  ,  .     . 

Recent  formation  at  Bourbonne-les-Bains,  Dnubree,  C.  R.,  Ixxx.,  463,  1875;  do.  at  Bour- 
bon d'Archambault,  de  Gouvenain,  ib.,  p.  1297. 

CHALCOPYREnOTITE. — App.   II.,  p.  11. 
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Chalcosiderite.  Mashelyne  (J.  Ch.  Soc,  July,  1875)  identifies  a  mineral  from  Corn- 
wall with  the  chalcosiderite  of  Ullmann,  and  shows  it  to  be  a  distinct  species,  and  not  to  be 
united  with  dufrenite  (see  Min.,  p.  583).  Occurs  in  minute  triclinic  crystals,  generally  in 
sheaf-like  groups.  Cleavage  easy  in  one  direction.  H.  =  4-5.  G.  =  3*108.  Color  light 
siskin  green.     Analysis,  Flight  (1.  c.)  : 


P.O5 
29-93 


AI0O3  CuO  H.O*  U2O3 

4-45  8-15  15-00  tr.  =  100-95. 

*  Loss  at  100"  C.  0-46,  at  120°-130°  additional  loss  0*13  ;  remainder  at  a  red  heat. 


As.Oo 
OGl 


FesOs 
42-81 


Composition  expressed   by  the  formula  2  [Fco]  PsOs  +  [Fca]  HgOe  +  CuHjOa  +  4aq. 
Implanted  on  andrewsite  at  the  West  Phoenix  mine,  Cornwall. 

Chalypite. — App.  II.,  p.  11. 

Childrenite,  Min.,  p.  579;  App.  II.,  p.  11.— Tavistock,  Cornwall,  analyses  by /S.  L.  Pen- 
field,  Am.  J.  Sc.  III.,  xix.,  315,  1880: 


P2O5 

1.  3019 

2.  29-98 


AI2O3 
2117 
21-44 


FeO 
26-54 
26-20 


MnO 

4-87 


CaO 
1-21 


H2O 

15-87 


Quartz. 
0  10  =  99-95. 


Penfield  removes  the  doubt  as  to  the  true  composition  of  childrenite,  the  formula  deduced 
being  RoAloP^Oio,  4H..0  or  Al^PsOg  +  2RH2O.2  +  2aq.  This  requires  P2O5  30-80,  AI2O3 
22-31,  FcO  26-37,  MnO  4*87,  HoO  15-65.  It  also  follows  from  this  that  childrenite  and 
cosphorite  (see  below)  are  essentially  the  same  species. 

Childrenite — Eosphorite.      G.  J.  Brush  and  E.  S.  Dana,  Am.  J.  Sci,,  III.,  xvi.,  35, 

1878;  xviii.,  47,  1879. 
Orthorhombic.  Axes,  c  :  &  :  a  =  0-66299  :  1-28732  :  1.  Observed  planes  (see  figure) :  i-i{a), 
iA  (Z-),  /,  i-2  {g),  1  {p),  i-l  {q),  2-2  (s).  i  a  /=  104°  19',  p  ap 
(front)  =  133°  32',  p  Ap  (side)  =  118°  58',  a  A i?  =  120°  31.  In 
prismatic  crystals  vertically  striated.  Also  more  generally  mass- 
ive, cleavable  to  closely  compact.  Cleavage :  macrodiagonal  nearly 
perfect. 

H.  =  5.  G.  =  8 -11-3-145.  Lustre  vitreous  to  sub-resinous,  of 
massive  mineral  often  greasy.  Color  rose-pink,  yellowish  to  color- 
less, also  of  compact  forms  grayish,  bluish,  yellowish  white,  and 
while.  Streak  white.  Transparent  to  translucent.  Fracture 
uneven  to  subconchoidal.  Optic  axial  plane  macrodiagonal ;  acute 
bisectrix  negative,  normal  to  brachypinacoid.  Axial  angle  in  air 
54°  30'  red,  60°  30'  blue.  Axial  colors  yellowish  {\h),  deep  pink 
(||<^,  faint  pink  to  nearly  colorless  {\b). 

Composition:  II2AI2P2O10,  4H2O  or  AljPaOs  +  2IIII2O0  +  2aq. 
If  R  =  Mn  :  Fe  =  10  :  3,  percentage  composition:    P.O5    30  93, 

AI2O3  22-35,  FcO  7-24,  MnO  23-80,  H2O  15-68  =  100.     Analyses:  1,  S.  L.  Penfield  (Am. 

J.  Sc,  xvi.,  40),  pure  crystals,  G.  =3-134;    2,  H.   L.  Wells  (xvi.,   41),  white  compact 

mineral,  containing  14-41  p.  c.  impurities,  mostly  quartz,  here  deducted;  3,  H.  L.  Wells 

(xviii.,  48),  pink  massive  mineral,  G.  =3-11. 


a 


P2O5 

AI2O3 

FeO 

MnO 

CaO 

Na20 

1. 

(1)31-05 

22-19 

7-40 

23-51 

0-54 

0-33 

2. 

31-43 

21-83 

6-84 

22-43 

3  01 

3. 

31-39 

21-34 

6-62 

22-92 

1-48 

H20 

15-60  =  100-62,  Penfield. 

15  07  =  1^*0-61,  Wells. 

15-28,     insol.  1  -46  =  100-49,  WeUs. 

In  the  closed  tube  decrepitates,  whitens,  gives  off  abundance  of  neutral  water,  and  the 
residue  turns  first  black,  then  gray,  and  finally  liver  brown  with  a  metallic  lustre,  and 
becomes  magnetic.  B.  B.  in  the  forceps  cracks  open,  sprouts  and  whitens,  colors  the 
tlamc  pale  green,  and  fuses  at  about  4  to  a  black  magnetic  mass.  Reacts  for  iron  and 
manganese  with  the  fluxes.     Soluble  in  acids. 

Occurs  at  Branch ville,  Fairfield  Co.,  Conn.,  in  a  vein  of  pegmatite  associated  with  rhodo- 
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chrosite  and  the  manganesian  phosphates,  triploiditc,  dickinsonite,  lithiopliilite.  Also  as 
imbedded  nodules  (anal.  3,  above),  in  a  massive  green  chloritic  mineral.  The  massive 
mineral  (anal.  2,  above,  G.  =  2 -92-3 -08)  often  impure  from  the  presence  of  quartz,  dickin- 
sonite, and  apatite.  Named  from  kc^acpdfjos  (synonym  of  qjojOcfJupoi)  which  means 
dawn-heaiing,  in  allusion  to  the  characteristic  pink  color. 

[Since  the  hitherto  uncertain  compositicm  of  childrenite  ((j.  v.)  has  been  settled  by  Pen- 
field,  it  appears  that  eospliorite  and  childrenite,  having  similar  form  and  composition,  are 
essentially  the  same  mineral,  only  differing  in  that  the  first  contains  mostly  manganese  and 
the  second  mostly  iron.] 

Chloralluminite.  Scacchi,  Att.  Accad.  Napoli,  vi.  (read  Dec.  13,  1873).  Aluminum 
chloride  (Al.Clr.  +  a:HoO),  produced  with  molisite  and  cliloromagnesite,  at  Vesuvius,  at  the 
eruption  of  April,  1872. 

Chlorastrolite. — See  Prehnite,  p.  96. 

Chlorite.  Pseudomorph  after  garnet,  Lake  Superior,  Pumpclly,  Am.  J.  Sc,  III.,  x.,  17, 
1875. 

Chemical  monograph  of  the  "Chlorite  Group,''  Ileddle,  Trans.  Roy.  Soc.  Ed.,  xxix,, 
55  et  seq.,  1879. 

Chloritoid,  Min.,  p.  504.~See  CUntonite,  p.  28. 

Chlorocalcite,  App.  II.,  p.  ll.—Scacchi,  Att.  Accad.  Napoli,  vi.,  1873. 

Calcium  chloride,  from  Guy's  Cliff,  Warwickshire,  Spiller,  J.  Ch.  Soc,  p.  154,  Feb., 
1876.  Calcium  chloride,  more  or  less  mixed  with  clay,  has  been  identified  in  the  ProWnco 
of  Tarapaca,  of  Chincha,  and  elsewhere  in  Peru,  by  Raimondi  (Min.  Perou,  p.  267,  1878)  ; 
it  was  called  hydrophilite  by  Adam. 

Ohioromagnesite.  Scacchi,  Att.  Accad.  Napoli.  vi.,  1873.  Magnesium  chloride  (MgClj 
+  a;aq),  formed  at  Vesuvius  at  the  eruption  of  April,  1872. 

A  mineral,  apparently  identical  with  that  of  Scacchi.  has  been  called  BiscnoFiTE  by 
Ochsenius  and  Pfeiffer,  Arch.  Pharm.,  III.,  xi.,  296,  1877  (Bull.  Soc.  Min..  i.,  128.  1878, 
and  Jahresb.  Ch.,  1877,  1284,1285).  Crystalline-granular  and  foliated,  sometimes  fibrous. 
n.  =  1-2.  G.  =r  1-65.  Colorless  (pure)  to  white.  Lustre  vitreous  to  dull.  Mean  of  two 
analyses  by  Konig  gave  :  Mg  11*86,  CI  35-04,  11,0  53-l()  =  100;  this  corresponds  to  MgCla 
+  6aq,  requiring  Mg  11-83,  CI  34-95,  H.^O  53-22.  Soluble  in  0-6  parts  of  cold  water. 
Occurs  in  layers  2-3  cm.  thick  in  halite,  with  kieserite  and  carnallite,  fibres  transverse  to 
t-he  layers ;  Leopoldshall,  Prussia.  The  assumption  of  water  is  Siiid  to  commence  as  soon 
as  the  layer  is  exposed  to  the  air.     The  artificial  salt  is  monoclinic. 

Chloropal,  Min.,  p.  461. — Anal.,  Mugrau,  Bohemia,  Schrauf,  J.  Min.,  1877,  255. 
Mudgee,  New  South  Wales,  TAversidge,  Proc.  Roy.  Soc.  N.  S.  \V..  Nov.  3,  1880.  A  re- 
lated mineral  from  Sweden,  Weibull,  Grcol.  For.  Forh.,  v.,  627,  1881. 

Composition  of  related  minerals  discussed,  Collins,  Min.  Mag.,  i.,  67,  1877. 

Chloroph^ite,  Min.,  p.  510.— Anal.,  from  the  Scuir  More  ridcre,  in  Rum,  Scotland, 
JTeddle  (Trans.  Soc.  Edinb.,  xxix.,  84, 1879):  SiO,  36-00,  Fe.Os  22-80,  FeO  246,  MnO  0-50, 
CaO  2-52,  MgO  9  50,  alkalies  tr.,  HaO  26  46  =  100  25  (HnO  at  100^  19-23). 

Chlorothionite,  Scacchi,  Att.  Accad.  Napoli,  vi.,  1873  (Contrib.  Min.,  ii.,  p.  59). 

Occurs  in  thin  crvstalline  mammillarv  crusts  of  a  bright  blue  color.  An  analysis  gave  : 
SO4  32-99,  CI  2004!  Cu  1956,  K  26-29, 'loss  1-12  ^  100.  Crystals  obt^iined  by  recrystalli- 
zation  from  a  solution,  and  thus  purer  than  the  original  material,  gave  essentially  the  same 
result.  The  composition  is  expressed  bv  the  formula  K^SO^  +  CuCl...  which  Requires  : 
SO,  31  12,  CI  22-98,  Cu  20-55,  K  2535  ='lOO.  From  Vesuvius,  as  a  re^sult  of  the  eruption 
of  April,  1872.  The  name  records  the  presence  of  chlorine  and  sulphur  {^eioy).  [Is  not 
this  a  mixture  of  two  salts  ?J. 


no  APPENDIX  HI. 


Ohlorotile.    Frenzel,  Min.  Mitth.,  1875,  42  ;  J.  Min.,  1875,  517. 

In  minute  capillary  crystals  of  prismatic  habit  (orthorhombic),  also  fibrous  and  massive  ;  j 
soft     Color  in  the  mass  pale  green  to  emerald  green,  microscopic  crystals  colorless.    Trans- 
parent.     Composition  asserted  to  be  CugAsaOs  +  6aq  ;    an  approximate  analysis  gave : 
AsoOa  41,  CuO  41,  II2O  18  =  100.     Occurs  with  aragonite  and  wapplerite,  at  Schneeberg,  ■ 
and  with  quartz  and  scheelite  at  Zinnwald.    [A  more  complete  description  is  to  be  desired.]  .| 


CnoNDRODiTE,  Min.,  p.  363  ;  App.  II.,  p.  12.— Cryst.,  Brewster,  N".  Y.,  monognph  by  j 
U.  S.  Dana,  proving  the  presence  of  crystals  corresponding  to  each  of  the  so-called  ' '  types  "  ■ 
of'  the  Vesuvian  humite  ;  also  giving  measurements  and  many  occurring  planes.     Further, 
it  is  shown,  that  the  optical  characters  of  the  crystals  of  the  more  common  "  second  type" 
prove  them  to  be,  in  fact,  morioclmic :  the  axes  lie  in  the  plane  of  symmetry,  axial  plane  in- 
chned  25'  48'  to  the  basal  plane,  2Hap  =  8d°  48'  {n  —  1-466),  Conn.  Acad.,  iii.,  67-96,  1875 
(abstr.  in  Am.  J.  Sc,  III.,  x.,  89).     It  has  also  been  proved  by  the  same  author,  that  the 
crystals  of  the  "third  type  "belong  to  the  monoclinic  system  (Am.  J.  Sc,  III.,  xi.,  139, 
1876).     The  measured  angles  alone,  however,  would   not  imply  any  variation  from  the 
orthorhombic  type,  although  it  has  long  been  observed  that  the  hemihedral  development  of, 
the  planes  was  in  accordance  with  monoclinic  symmetry. 

The  corresponding  Vesuvian  species,  humite,  has  been  studied  by  Des  Cloizeaux  (Phil. 
Mag.  III.,  ii ,  286,  1876,  and  iii.,  357,  1877  ;  or  see  J.  Min.,  1876,  641  ;  1877,  500)  and  ' 
by  IQein  (J.  Min.,  1876,  633).  Des  Cloizeaux  finds  the  three  types  of  humite  to  be  optically 
distinct,  and  proposes  to  retain  for  the  "first  type,"  which  he  shows  to  be  orthorhombic, 
the  name  humite  ;  for  the  "  second  type,"  which  he  finds  to  be  monoclinic,  he  retains  the 
name  chondrodite,  and  to  the  "third  type,"  also  monoclinic,  he  gives  the  name  clino- 
HUMiTE  (the  observations  on  the  second  and  third  types  confirm  those  of  E  S.  Dana  on 
Brewster  crystals).  Klein  (1.  c.)  obtained  for  third  type  crystals  of  humite  {clinohumite)  re- 
sults agreeing  with  those  of  Des  Cloizeaux. 

Sjogren  describes  crystals  from  the  Ladu  mine,  Wermland,  Sweden,  which  are  holohe- 
dral  orthorhombic,  and  near  in  angle  to  "  Type  I."  of  the  Vesuvian  mineral,  also  others 
from  Kafveltorp,  Westmanland,  which  are  monoclinic,  and  similar  (see  above)  to  common 
chondrodite,  (Efv.  Ak,  Stockh.,  xxxviii.,  5,  p.  29,  1881.     An  exhaustive  monograph  of  the 

o 

Kafveltorp  chondrodite  is  given  by  the  same  author  in  vol.  xvii.  of  the  Lund.  Univ.  Ars- 
skrift  (abstr.  in  Gcol.  For.^orh.,  v.,  655,  1881). 

Analyses  and  discussion  of  composition  :  Brewster,  N.  Y.,  Hawes,  Am.  J.  Sc,  III.,  x., 
96,  1875;  Kafveltorp,  Sweden,  TV*cZmfm,  Geol.  For.  Forh.,  iii.,  113,  1876;  Websky,  Ber.  Ak. 
Berlin,  1876,  201;  Pargas,  Finland,  Berwerth,  Min.  Mitth.,  1877,  272. 

Chromite,  Min.,  p.  153  ;  App.  II.,  p.  12. — In  thin  sections  not  opaque,  but  transmits  a 
yellowish-red  color,  according  to  Thoulet,  Bull.  Soc  Min.,  ii.,  34,  1879.  See  also  Fischer y 
Mikr.  Stud.,  1870,  and  Z.  Kryst.,  iv.,  363. 

Anal.,  platinum  washings,  Wisimo  Schaitansk,  Ural,  Waller,  CEfv.  Ak.  Stockh.,  xxxiii., 
No.  10,  p.  23,  1876.  ] 

Occurrence  in  meteorites,  J.  Lawrence  Smith,  Am.  J.  Sc,  III.,  xxi.,  461,  1881.  | 

Chromowulfenite.— See  Wulfenite,  p.  132.  „| 

Chrompicotite. — App.  I.,  p.  3. 

Chrysoberyl,  Min.,  p.  155  ;  App.  II.,  p.  12.— Specific  gravity  determinations,  Church, 
Geol.  Mag.,  II.,  ii,  321,  1875.        '^       '  ^  F  s         J' 

Chrysocolla,  Min.,  p.  402. — An  aluminous  variety  of  chrysocolla  is  called  pilarite  by  . 
Kramherger  (Z.  Kryst.,  v.,  260,  1880).     Like  chrysocolla  in  appearance.     Apparently  homo- 
geneous under  the  microscope.     H. -3.     G.  r=2-62.     Lustre  dull.     Color  light  greenish 
blue.     Analysis  (|) :  SiO,  38  6.  AI0O3  16-9,  CuO  19-0,  CaO  2-5,  ign.  21-7  =  98-7.     Locality, 
Chdi.     Named  after  Prof.  Pilar  in  Agram. 

J.  R.  Santos  (Chem.  News,  xxxvi.,  167,  1876)  has  analyzed  an  aluminous  chrvsocolla 
from  Utah  :  SiO^  37-19,  AL.On  1078,  CuO  26-03,  HoO  25-76  =  9976.  Konig  describes  a 
substance  from  Bergen's  Eanch,  25  m.  from  Denver,  Col.,  forming  a  thin,  slightly  bluish 
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crust  on  limonite  ;  it  contains  33-85  p.  c.  AI..O3,  540  CuO,  and  corresponds  to  ullophane 
and  chrysocolla  in  the  ratio  of  5  :  1,  probably  to  be  regarded  as  a  mixture,  Troc.  Ac.  Nat. 
Sc.  Philad.,  1877,  294.     i^ee  also  Se7nmons,  Min.  Mag.,  ii,,  197,  1879. 

Other  analyses.  Lower  Calilornia,  Ilutchings,  Chem.  News,  xxxvi.,  18,  1877  ;  also  xxxiv., 
141,  1876;  Cerro  Blanco,  Chili,  Pellegrini,  Z.  Kryst.,  iv.,  408;  Wheco,  New  South  Wales, 
Liversidge,  Proc.  Uoy.  Soc.  N.S.  W.,  Nov.  3,  1880. 


Chrysolite,  Min.,  p.  256  ;  App.  II.,  p.  12.— Vesuvius  (hyalosiderite),  Scacchi,  Att.  Ace. 
Nap.,  vi.,  1873  (Contr.  Min.,  11.,  66)  ;  with  huniite  (clinohumite)  crystals  in  parallel  ix)si- 
tion,  Scacchi,  J.  Min.,  1876,  637.  Determinations  of  specific  gravity.  Church,  Geol.  Maer., 
II.,  ii.,  321,  1875. 

Anal.,  Skurruvuselv,  Norway,  Iljortdahl  (Z.  Kryst.,  ii.,  305).  Zermatt,  with  6  p.  c. 
TiOi  (titanolivine,  Groth),  Damour,  Bull.  Soc.  Min.,  ii.,  15,  1879.  In  meteoric  iron  of 
Bragin,  Retschinsk,  Inostranzef,  Min.  Russl.,  vi.,  216  ;  Ste.  Anne,  Ottawa  River,  Canada, 
Harrington,  Geol.  Canada,  1878. 

A  variety  is  called  neochrysolite,  by  Scacchi  (Rend.  Accad.  Napoli,  Oct.  14,  1876).  In 
small,  black,  crystalline  plates,  crystallographically  identical  with  chrysolite.  Peculiar  in 
containing  a  considerable  amount  of  manganese  (compare  hortonolite).  Found  in  tho 
cavities  of  the  lava  of  1631,  at  the  Cupa  di  Sabatanicllo,  Vesuvius. 

Chrystophite  . — See  Sphalerite,  p.  111. 

CiMOLiTE,  Min.,  p.  457. — Anal.,  Richmond,  N.  S.  W.,  Liversidge,  Proc.  Roy.  Soc.  New 
South  Wales,  Dec.  6,  1876. 

Cinnabar,  Min.,  p.  55  ;  App.  II.,  p.  12. — Oryst.,  t'.  Kohscharof,  Min.  Russl.,  vi.,  257, 
1875.  With  metacinnabarite,  Reddington  mine,  Cal.,  Bertrand,  Z.  Kryst.,  ii.,  199,  1877. 
Tuscany,  d'Achiardi,  Att.  Soc.  Tosc,  iii.,  232,  1877. 

Anal.,  Oregon,  Dabneg., Chem.  News,  xxxiv.,  180,  1876. 

Occurrence  in  California,  etc.,  Blake,  Bull.  Soc.  Min.,  i. ,  81,  1878  ;  Rolland,  ib.,  i.,  98. 
Genesis,  etc.,  Christy,  Am.  J.  Sc,  III.,  xvii.,  453,  1879  ;  Memyik,  Hungary,  Krennery 
Z.  Kryst.,  ii.,  304. 

Clarite,  App.  II.,  p.  12. — Sandherger,  J.  Min.,  1875,  382. 

Monoclinic  (?).  Crystals  in  t^fted  groups,  on  account  of  alteration  not  to  be  measured; 
planes  identified  0,  1-%,  7,  w.  Cleavage  z-i  perfect,  V-i  less  so.  H.  =  3  5.  G.  =  4-46.  Color 
dark  lead  gray.     Streak  black.     Analysis,  Petersen  • 

S  As  Sb  Cu  Fe  Zn 

32-92  17-74  1*09  4l)-29  0-83  tr  =r  98-87. 

Formula  that  of  enargite,  viz.  :  CU3ASS4  —  3Cu,.S  +  AsoS.,. 

B.  B.  fuses  easily  ;  in  the  closed  tube  decrepitates  violently,  and  gives  a  reddish  yellow 
sublimate  of  the  sulphijle  of  arsenic  (and  antimony),  with  also  one  of  sulphur  ;  in  the  open 
tube  gives  both  As.Oa  and  Sb,On.  Soluble  in  nitric  acid,  with  the  separation  of  a  white 
precipitate  ;  not  attacked  by  boiling  in  a  solution  of  caustic  |)otash.  Occurs  on  barite  from 
the  Clara  mine,  near  Schapbach,  Baden.  Sometimes  altered  to  chalcopyrite  and  covellite. 
[Clarite  and  luzonite  have  both  the  composition  of  enargite  ;  the  former  differs  from  it  in 
color,  and  apparently  in  form  ;  the  latter  in  color  and  ab-sence  of  cleavage,  form  unknown. 
All  three  have  essentially  the  same  specific  gravity,  which  is  not  ordinarily  the  ca.se  with 
•well  established  trimorphous  groups— a  further  examination  seems  to  be  required  to  prove 
that  they  are  in  fact  distinct.] 

Clausthalite. — Min.,  p.  497  ;  App.  II.,  12. 

Cleveite.     NordensJciold,  Geol.  For.  Forh.,  iv..  28,  1878. 

Isometric;  ;  in  cubes  with  octahedron  and  dodo(\'ihe(lron  ;  crystal.^?  rare,  also  in  irregular 
grains.     H.  —  5*5.     G.  =  7-49.     Lustre  dull.     Color  iron  black.     Streoik  blackish  brown. 
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Opaque.    Analysis,  G.  Lindstrom  (1.  c),  after  deducting  2*34  p.  c.  insol.,  and  0-86  CaO, 
014  MgO : 

U0O3       Y2O3      EroOa     Ce.03     Fe^Oa      ThO^       PbO  UO         H^O 

43'04        G-87        3-47        2-33        1-05        4-76        11-31        23-89       4'28  =  100. 

The  suggestion  is  made  that  the  formula  may  be  (RO)  (R2O3)  H2O,  and  the  mineral  a 
member  of  the  spinel  group,  altered  through  the  assumption  of  water,  but  this  seems  very 
doubtful.  In  the  closed  tube  gives  olf  water.  B.  B.  infusible.  With  salt  of  phosphorus  a 
deep  green  bead,  becoming  yellow  in  0.  F.  after  long  blowing.  Easily  soluble  in  hydro- 
chloric acid  with  the  separation  of  lead  chloride.  With  soda  on  charcoal,  a  lead  globule 
and  a  co.iting  of  lead  oxide.  Occurs  in  a  dirty  brown  feldspar  at  Garta,  near  Arendal, 
Norway.     Associated  with  orthite,  fergusonite,  thorite,  etc.     Named  after  Prof.  Cleve. 

At  the  same  locality  is  found  a  mineral  which  is  probably  a  final  decomposition  product 
of  cleveite.  It  is  called  yttrogummite.  It  has  the  appearance  of  orangite.  Lustre  brill- 
iant. Color  black  to  yellow.  Translucent ;  fracture  conchoidal.  Optically  anisotrope. 
H.  =  5.  Hydrous,  contains  yttrium  and  uranium  oxides.  Between  the  black  opaque 
cleveite  and  the  translucent  honey  yellow  yttrogummite,  occur  many  intermediate  pro- 
ducts.    [Cleveite  is  closely  related  to  uraninite,  as  is  yttrogummite  to  ordinary  gummite.] 

Clinocrocite  (Sandherger),  Singer,  Inaug.  Diss.,  Wiirzburg,  1879,  p.  9.  A  mineral  of 
a  deep  saffron  yellow,  occurring  in  microscopic  crystals  (-02  mm.  broad),  which  are  prob- 
ably monoclinic,  with  the  planes  i,  0,  1-1.  According  to  a  qualitative  examination,  a 
hydrous  sulphate  of  alumina,  iron  sesquioxide,  soda,  and  potash  (lime  in  traces).  From 
the  Bauersberg,  near  Bischofsheim,  formed  by  the  decomposition  of  pyrite  in  basalt  tufa. 
Related  to  the  more  clearly  defined  mineral,  cUnophcBiie  (q.  v.).  [Needs  further  examina- 
tion.] 

Clinohumite.— See  Cliondrodite,  p.  26. 

Clinophaeite  {Sandherger),  Singer,  Inaug.  Diss.,  Wiirzburg,  1879,  p.  16.  In  microscopic 
crystals  (-02  mm.  broad),  probably  monocHnic,  with  planes  0,  I,  1-i,  prismatic  angle  85°. 
II.  =r  ?  G.  :=2"979.  Color  blackish  green.  Streak  light  grayish  green.  Lustre  vitreous. 
Translucent  to  opaque.  Taste  astringent.  An  analysis  gave  (after  deducting  7-88  p.  c. 
hygroscopic  water) : 


S03 

Fe,03 

Al,03 

FeO 

NiO(CoO)  MgO 

CaO 

NasO 

K2O 

H2O 

3701 

9-48 

4-04 

6-06 

0-76        1-88 

0-77 

6-35 

21-79 

14-72 

102-86. 

The  formula  deduced  is  5R2SO4  +  [R.]  HoOs  +  5aq.  Difficultly  soluble  in  water;  on  boil- 
ing, iron  sesquioxide  separates  from  the  aqueous  solution.  B.  B.  fuses  with  intumescence, 
leaving  finally  a  black  magnetic  residue.  Occurs  with  other  sulphates  at  the  Bauersberg, 
near  Bischofsheim,  as  a  result  of  the  decomposition  of  pyrite. 

Clintontte,  Min.,  p.  508.— The  "clintonite  group"  of  minerals  have  been  investigated 
by  Tschermak  and  Siioocz  (Bcr.  Ak.  Wien,  Ixxviii.,  Nov.,  1878  ;  or  Z.  Kryst.,  iii.,  496).  In 
this  group  of  "brittle  micas  "  (^Spro^^^mmer)  the  authors  include  seybertite  (clintonite), 
brandisite,  xanthophyllite,  also  chloritoid,  masonite,  ottrelite,  sismondine,  and  sapphirine. 
All  of  these  species  belong  to  the  monoclinic  system,  and  in  form  and  physical  character 
they  are  closely  related  to  the  micas,  more  especially  to  margarite  (see  original  memoir  and 
p.  77).  -  .  o  V  o 

Chemically  it  is  assumed  that  the  first  three  of  +hese  minerals  are  isomorphous  mixtures 
ot  ll4Ca,Mg,Sir,0,,  and  n,CaMgAloOio  :  in  seybertite  in  the  ratio  of  4  :  5,  in  brandisite  of 
6  : 4,  m  xanthophyllite  of  5  :  8.  As  the  two  compounds  assumed  are  not  known  to  have  an 
mclependent  existence,  the  results  reached  are  hypothetical.  In  order  to  bring  out  the 
relation  which  is  supposed  to  exist  between  the  micas,  margarite,  and  seybertite,  the  fol- 
lowing scheme  is  given,  representing  the  compounds  which  are  assumed  to  enter  into  their 
composition : 

^^ica.  Margarite.  Seybertite. 

nainSioO..  )  HcAlcSi6024  l  H4Ca2Mg.Si60..4  ) 

Mg,2Sio024  f  CaaAleOi^  S  H.CaMgAlcO,2  \ 
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Chloritoid  (chloritspath)  is  also  monoclinic,  and  related  in  form  to  moroxene,  as  well  as 
to  the  above  species  ;  composition  expressed  by  the  formula  lIjFeoSinOT  +  HjAIjOt. 

Ottrelite  ana  masoniie  are  regarded  as  very  near  to  chloritoid,  the  variation  in  chemical 
composition  being  believed  to  be  due  to  foreign  inclosures. 

Sismondine  is  similar  to  chloritoid,  and  the  formula  corresponding  to  the  analysis  below 
is  HmFct All 681^,054,  with,  however,  the  Fe  in  part  replaced  by  Mg.  For  sapphirine  the 
lormula  MgoSi.^Oe  +  MgaAloOn  is  given. 

Analyses:  1,  2,  3,  by  L.  Sipocz— 1,  seybertite  from  Amity,  G.  =3-102  ;  2,  brandisite 
from  Monzoni,  G.  =  3*090  ;  3,  chloritoid  from  Pregratten,  G.  =  3-538  ;  4,  by  ^V.  Suida, 
sismondine  from  St.  Marcel,  G.  =  3-42. 


SiO. 

Al,03 

Fe.Oa 

FeO 

MgO 

CaO 

H.O        F 

1. 

Seyhertite 

19-19 

39-73 

0-61 

1-88 

21-09 

13-11 

4-85     1-26     =101-73 

2. 

Brandisite 

18-75 

39-10 

3-24 

1-62 

20-46 

1214 

5-35     ....      =  100-66 

3. 

Chloritoid 

24-90 

40-99 

0-55 

24-28 

3-33 

7-83    ....      =  101-87 

4. 

Sismondine 

26  03 

42-33 

409 

14-32 

7-30 

0-35 

OoG  alk.  tr.  =  10098 

On  a  variety  of  xanthophyllite  called  waluewite,  see  p.  132:  on  a  variety  of  ottrelite 
called  VENASQuiTE,  see  p.  87. 

CoBALTiTE,  Min.,  p.  71;  App.  II.,  p.  13.— Cryst.,  Tunaberg  and  Skutterud,  Groth,  Min.- 
Samml.,  Strassburg,  p.  41,  1878. 

Anal.,  Khetri  mines,  Rajputana,  India,  F.  JR.  Mallet,  Rec.  Geol.  Surv.  India,  xiv.,  pt.  2, 
190,  1880. 

CCERULEOLACTITE. — App.  I.,  p.  3;   II.,  p.  13. 

Coloradoite,  F.  A.  Genth,  Amer.  Phil.  Soc,  xvii.,  115,  1877  (or  Z.  Kryst.,  ii.,  4). 

Massive  ;  granular,  sometimes  imperfectly  columnar  (due  to  admixed  sylvanito  1). 
H.  =3.  G.  =  8-627.  Lustre  metallic.  Color  iron-black  inclining  to  gray.'  Fracture 
uneven  to  subconchoidal.  Composition  IlgTe  =  tellurium  3902,  mercury  00-98  =  100. 
Analyses ;  1,  2,  3,  4,  5,  Keystone  mine  ;  6,  7,  Smuggler  mine. 


Quartz  and  gold 

deducted.            Te  Ilg 

1.  [28-50]  43-81  56-33 

2.  [46-83]  42-95  52-28 

3.  [25-18]  44-25  51-48 

4.  [8-46'  46-74  49-80 

5.  [20-72]  50-05  45  63 
Quartz  deducted. 

6.  [2-90]  36-24  55*80 

7.  [3-05]  34-49  48-74 


AI2O3,  Fe,0. 

tr. 

2-44 


V,03 

tr. 
0-70 


MgO 
tr. 
Oil 


CaO 

tr.    =  100-14. 
0-84  =    99-32. 


undet. 
undet. 
undet. 

Au  3-46.  Ag  2  42,  Fe  1-35,  Cu,  Zn  tr.  =  9927. 

Au  7-67,  Ag  718,  Cu  016,  Fe  0-92,  Zn  0-50  =  99-66. 


The  impurities  present  in  1  to  5  are,  besides  gold  and  riuartz,  native  tellurium  in  vary- 
ing quantities  ;  in  6  and  7  also  sylvanite.  In  the  tube  slightly  decrepitates,  fuses,  and  yields 
metallic  mercury  as  a  sublimate,  also  tellurium  trioxidc  in  drops,  and  next  to  the  assay 
metallic  tellurium.     Soluble  in  nitric  acid. 

Occurs  very  sparingly  at  the  Keystone,  Mountain  Lion,  and  Smuggler  mines,  in  Colo- 
rado. [Belongs  in  the  same  group  with  cinnabar  (or  metacinnabarite)  IlgS,  and  tiemannite 
ilgSe.] 

CoLUireiTE,  Min.,  p.  515;  App.  II.,  p.  13.— Oryst.,  Riesengebirge,  Sdtarizer,  \rv\\.  G. 
Reichs.,  1879,  243.  ^  „      ,„      ...    „.^ 

Analyses,  Yancey  Co.,  N.  C. ;  Pike's  Peak,  Col.,  J.  L.  Smith,  Am.  J.  So.,  JII.,  xin    8o9 
1877.     Isergebirge,  Janovski/.  Ber.  Ak.  Wien,  Ixxx.,  34,  1879.  Middletown,  Ct..  L.  J.  Jlal- 
^ocA;,  Am.  J.  Sc,  xxi.,  412,  1881. 

The  following  analyses  are  quoted  here  as  being  of  especial  interest :   1,  btandish.  Me., 


Y 

1-61 

3-65 

16-80 

...     =  100-27. 

. . . 

5-88 

10-05 

...     =     99-64. 

. . . 

15-58 

0-43 

0-37    =     98-83. 
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0.  D.  Allen  (priv.  contrib.);  2,  Northfield,  Mass.,  W.  J.  ComstocJc,  Am.  J.  Sc,  III.,  xix., 
131,  1880 ;  3,  Branchville,  Conn.,  Comstock,  ib. 

Cb.05    Tao05  SnOs,  WO3  MnO         FeO         CaO 

1.  Standish,      G.  =  5-65       68-99        9-22 

2.  Northfieia,    G.  =  6-84(|)  26-81       56-91) 

3.  Branchvme,G.  =6-59       30-16      52-29 

The  Standish  crystals  are  small,  but  highly  modified,  and  of  brilliant  lustre  (see  Z.  Kryst., 
i.,  380).  The  Northfield  mineral  had  the  form  and  habit  of  ordinary  columbite,  though  it 
is  essentially  a  tantalite.  This  was  also  true  of  the  Branchville  mineral  {Brush  and  Dana, 
Am.  J.  Sc,  III.,  xvi.,  34,  1878>,  which,  moreover,  was  in  thin  tabular  crystals,  slightly 
translucent ;  it  is  also  remarkable  as  containing  only  MnO,  and  also  in  the  fact  that  the 
ratio  of  CbjOs :  Ta.iOs  =  1:1  nearly,  that  is,  the  formula  is  MnCbiOe  +  MnTa-iOe.  See 
also  Tantalite,  p.  118. 

Shcpard's  nERMANNOLiTE  (Am,  J.  Sc,  II.,  1.,  90,  1870;  III.,  xi.,  140,  Hermann,  J.  Pr. 
Ch,,  11.,  xiii.,  386, 1876,  or  Bull.  Soc  Mosc.xlix.,  179, 1875;  Delafontaine,  Am.  J.  Sc,  III., 
xiii.,  390,  1877,  and  Bibl.  Univ.  Gen.,  II.,  lix.,  184, 1877)  is  a  mineral  from  Haddam,  Conn., 
related  to  (or  identical  with)  columbite.  Hermann  (1.  c)  finds  in  it  **  hypotantalic  acid 
7-03,  hj^oilmcnic  acid  14-92,  niobous  acid  56-15,  iron  protoxide,  12-56,  manganese  protox- 
ide 9-34  =  100."  This  result  is,  to  say  the  least,  problematical,  as  no  one  but  the  analyst 
himself  has  any  confidence  in  the  existence  of  the  chemical  compounds  named.  Delafon- 
taine (1.  c)  found  a  large  proportion  of  CboOs,  about  16  p.  c.  TaoOs,  and  possibly  a  little 
TiOi.  He  states  further,  that  the  low  specific  gravity  supposed  to  be  a  specific  character 
of  this  suljstance  is  explained  by  its  containing  less  TaoO.^  (Brainerd's  columbite  contains 
37  p.  c),  and  by  the  admixture  of  some  foreign  material.  [As  far  as  investigation  has 
gone,  hermannoiite  is  not  distinct  from  columbite.] 

CoNNELLiTE,  Min.,  p.  627.— Optically  uniaxial,  positive,  Bertrand,  Bull.  Soc.  Min.,  iv., 
88,  1881. 

CopiAPiTE,  Min.,  p.  G55  ;  App.  II.,  p.  13.— Optical  characters,  Bertrand,  Bull.  Soc.  Min., 
iv.,  11  ;  Des  Cloizeaux,  ib.,  41,  1881. 

Copper,  Min.,  p.  14  ;  App.  II,,  p.  13.-Cryst.,  v.  Kohscharof,  Min.  Russl.,  vi.,  209,  1874, 
Altai,  V.  Jeremejef,  Verh.  Min.  Ges.  St.  Pet.,  II.,  xii.,  281.  Mine  Friedrichssegen,  Nassau, 
Seligmann,  Verh.  Nat.  Ver.  Rhein.,  xxxiii.,  261, 1876.  Lake  Superior,  vom  Rath,  Z.  Kryst., 
ii.,  160,  1878;  Fletcher,  Phil.  Mag.,  V.,  ix.,  180,  1880. 

Pseudomorphs  after  aragonite,  from  Coro-Coro,  Bolivia,  described  fully,  Domevho,  6th 
App.  Min.  Chili,  p.  6,  1878.  :i^  ^     ^ 

CoQUiMBiTE,  Min.,  p.  650;  App.  II.,  p.  13.— Copiapo,  Coquimbo,  Chili,  revision  of  angles, 
c  (vert.)  =  1  -5645,  optical  examination,  Arzruni,  with  analyses  by  Bamberger,  confirming 
Eosc's  results,  Z.  Kryst.,  iii.,  516,  1879. 

CoRDiEEiTE.— See  lolite,  p.  63. 

CoRKiTE.— App.  II.,  p.  13;  see  also  Beudantite,  p.  15. 

CoRNWALLiTE.— Min.,  p.  569;  App.  II.,  p.  13. 

Coronguite,  Raimondi,  Mineraux  du  Perou,  1878,  pp.  88,  91. 

Amorphous,  earthy,  pulverulent,  sometimes  slightly  lamellar.  H.  =r  2-5-3.  G.  =  5-05. 
Color  exterior,  grayish  yellow;  interior,  blackish,  with  lustre  slightly  resinous.  Intimately 
mixed  with  small  quantities  of  sulphur,  antimony,  silver,  and  lead.  An  analysis,  after  the 
deduction  of  impurities,  gave:  Sb^Oo  58-U7,  PbO  21-48,  Ag,0  7-82,  FeO  0-52,  H^O  11-21 
-  100;  accordingly,  an  antimonate  of  lead  and  silver.  Found  at  the  mines  of  MogoUon, 
Jluancavehca,  and  Empalme,  in  the  district  of  Corongo,  province  Pallasca,  and  at  Pasa- 
cancha,  province  of  Pomabamba,  Peru.     [Of  doubtful  homogeneity.] 
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CoRUXDOPHiLiTE,  Mill.,  p.  504;  App.  II.,  p.  13.— A  mineral,  apparently  identical  with 
corundophilitc,  is  called  amesite,    by  Shepard.     Occurs  with  diuspore  at  ChestL-r,  xMass 
Exaniined  by  Pisani  (C.  R.,  Ixxxiii.,  K-G.  1876).     In  hexacronal  plat.s,  foliated,  resembling 
the  green  talc  from  the  Tyrol.     Uniaxial  figure  (positive),' seen  through  cleavage  fragment. 
H.  =  2-5-3.     G.  =  2-71.     Color  apple  green.     Lustre  pearly  on  cleavage  face.     ^VnafysLs  :  ' 

SiOo  Al.Os  Fc  MgO  no 

21-40  32-30  1580  19-90  lo'oo     =     10030. 

Q.  Ratio  for  Si :  [AI2]  :  R  :  H  =  9  :  12  :  10  :  8.     B.  B.  nearly  infusible. 

CoRimjUM,  Min.,  p.  137;  App.  II.,  p.  13.— Crirst.,  Ceylon,  v.  Kokscharof,  Min.  Russl., 
vi.,  223,  1874.  Taschkent,  etc.,  v.  Jeremejef,  Verh.  Min.  Ges.  St.  Pet,  II.,  xiii.,  426,  440  ; 
xiv.,  227  (Z.  Kryst,  ii.,  504,  505;  iii.,  438;  iv.,  642). 

Specitic  gravity  determinations.  Church,  Geol.  Mag.,  II.,  ii.,  321,  1875. 

Made  artificially  (rubies,  sapphires),  Fremy  and  Fell,  C.  R.,  Ixxxv.,  1029,  1877;  Meunier, 
ib.,  xc,  701,  1880. 

Occurrence  of  emery  in  Westchester  Co.,  N.  Y.,  Kimball,  Am.  Chem.,  iv.,  9,  321,  1874; 
J.  D.  Dana,  Am.  J.  Sc,  III.,  xx.,  200,  1880. 

Mallard  {Am.  Min.,  VII.,  x.,  150,  1876),  describes  crystals,  in  which  a  basal  section  con- 
sisted of  six  sectors;  he  assumes  that  the  apparently  rhombohedral  crystals  are  really  com- 
posed of  three  orthorhorabic  individuals.  Bertra7ia  (Bull.  Soc.  Min.,  i.,  95,  1878),  describes 
crystals  from  Siani  iruby)  -which  are  distinctly  biaxial,  with  a  widely  varying  axial  angle 
from  nearly  0°  up  to  58°.  Tschermak  (Min.  Petr.  Mitth.,  ii.,  36-2,  1878),  mentions  crystals 
from  Ceylon  having  a  monoclinic  symmetry  in  the  distribution  of  the  planes,  and  also 
optically  biaxial.  lie  concludes  that  many  crystals  are  built  up  of  monoclinic  particles, 
occasionally  so  grouped  as  to  give  uniaxial  effects  in  polarized  light. 

CosALiTE,  Min.,  p.  797;  App.  II.,  p.  13. — A  mineral,  apparently  identical  with  cosalite, 
is  called  bjelkite  hj  Sjogren  (Geol.  For.  Forh.,  iv.,  106,  1878;  ett  nytt  vismuthsvafladt 
svafelbly,  Lundsirom,  ib. ,  ii.,  178^.^874).  Its  characters  are  as  follows:  Massive,  fibrous, 
radiated.  H.  =  2  5-3.  G.  =  6-39-6-75.  Lustre  metallic.  Color  steel  gray.  Streak 
grayish  black.  Composition  PbaBijSa  =  2PbS  +  BijSu.  Analyses:  1,  Lundstrom  (1.  c); 
2,  3,  Sjogren(l.  c). 

Fe 

5-13  =  100,  Lundstrom. 
0-67,  insol.  2  19  =  100-49,  Sjogren. 
132  —  98-85,  Sjogren. 

The  material  used  in  (1)  was  probably  more  or  less  impure  through  the  presence  of  a 
little  pyrrhotite.  B.  B.  fuses  easily,  giving  reactions  for  lead,  bismuth,  and  sulphur; 
slowly  attacked  by  HCl,  dissolved  in  fuming  nitric  acid,  with  the  separation  of  lead  sul- 
phate.   From  the  Bjelke  mine,  in  Nordmark,  Wermland,  Sweden. 

Cossyrite,  H.  Foerstner,  Z.  Kryst.,  v.,  348,  1891. 

Triclinic,  with«  =  90°  6',  fi  =  102°  12',  and  r  =  89°  54',  /a  /'  =  114°  5'.  Form  nearthat 
of  amphibole,  but  differing  in  the  prismatic  zone.  Cleavage  /and  J  distinct.  Twins  with 
the  brachypinacoid  as  twinning  plane.  Crystals  minute,  15  mm.  long,  and  O-iVOO  mm. 
broad.     G.  =  3*74-3-75.     Color  black.     Analysis: 

SiO.,       Fe.03     AI..O3       FeO        MnO      CuO       MgO       CaO       Na,0     K,0 
43-55        7-97        4-96        3287        198        0-30        0-86        201        5  2!)       03:3  =  100-21. 

Approaches  in  composition  some  ferruginous  amphiboles.  B.  B.  fuses  easily  to  a  brownish 
black  glass.  Partiallv  decomposed  by  acids.  Found  imbedded  in  the  liparite  lavas  of  the 
island  Pantellaria,  whose  ancient  name  was  Cossyra.  The  crystals  examined  were  weathered 
out  of  the  ground  mass. 

Cotterite. — Sec  Quartz,  p.  101. 


S 

Bi 

Pb 

1. 

17-83 

39-40 

37-64 

2. 

15-98 

41-55 

40-10 

3. 

16-48 

41-86 

39-19 

on  APPENDIX  HI. 

CoTUNNiTE,  Min.,  p.  117;  App.  II.,  p.  13.— In  semi-crystalline  masses  of  a  whitish  color, 
with  a  tinge  of  yellow  or  green,  with  other  lead  minerals,  Montagne  de  Challacallo,  Bai- 
mondiy  Min.  Perou,  p.  172,  1878. 

CovELLiTE,  Min.,  p.  83.— Anal.,  New  Annan,  Nova  Scotia,  Louis,  Trans.  N.  S.  Inst.,  iv., 
424,  1878. 

Crocidolite,  Min.,  p.  243;  App.  II.,  p.  13.— An  analysis  by  Dolter  (Z.  Kryst.,  iv.,  40, 
1879),  afforded:  SiO,  5211,  AI2O3  101,  Fe-.Os  20-62,  FeO  1675,  MgO  177,  NaaO  [616], 
HoO  158  =  100;  locality  South  Africa.  This  confirms  the  ordinary  belief  as  to  its  close 
relation  to  arfvedsonitc  (q.  v.,  p.  9). 

See  also  Ahriachanite,  p.  1. 

Crocoite,  Min.,  p.  028.— Cryst.,  v.  Kolcscharof,  Min.  Russl.,  vii.,  97,  1877. 
Occurrence  in  Arizona,  Sillimcm,  Am.  J.  Sc,  III.,  xxi.,  203,  1881. 

Cronstedtite,  Min.,  p.  503;  App.  II.,  p.  13. — Oryst.,  Przibram,  etc.,  v.  Zepharovich, 
Ber.  Ak.  Wien,  Ixxi.,  276,  1875.     In  parallel  position  with  pyrite  crystals,  id..  Lotos,  1880. 

Anal.,  Przibram,  Janovsky,  J.  pr.  Chem.,  II.,  xi.,  878,  1875.  Cornwall,  Field,  Phil. 
Mag.,  v.,  v.,  52,  1878. 

Cryoconite,  App.  II.,  p.  13. — Original  material  examined  by  v.  Lasaulx  proved  to  con- 
sist principally  of  quartz  and  mica,  with  also  feldspar,  hornblende,  magnetite,  garnet,  and 
probably  epidote  and  cyanite ;  metallic  iron  was  not  identified.  The  composition  is  near 
that  of  a  gneiss,  and  'c.  Lasaulx  concludes  that  the  supposed  cosmical  dust  of  Nordenskibld 
is  in  fact  terrestrial,  and  probably  came  from  the  gneiss  region  of  the  coast  of  Greenland. 
Min.  Pctr.  Mitth.,  iii.,  521,  1881. 

Cryolite,  Min.,  p.  126;  App.  II.,  p.  14. — Greenland,  monoclinic  instead  of  triclinic, 
according  to  Krenner,  J.  Min.,  1877,  504. 
Artificial  alteration  products,  Nollner,  ZS.  G.  Ges.,  x5&:iii.,  139,  1881. 

Cryptohalite.  A  fluo-silicate  of  ammonium  (NH4F,  SiFa),  whose  probable  existence 
with  sal  ammoniac  in  a  Vesuvian  f umarole  is  suggested  by  ScaccM,  Att.  Accad.  Napoli, 
vi.;  Contr.  Min.,  ii.,  37,  1874. 

Cryptolite,  Min.,  p.  529.— In  apatite  from  Arendal,  MscTier,  Z.  Kryst.,  iv.,  374,  1880. 
See  also  Rhahdophane* 

Cryptomorphite,  Min.,  p.  599;  App.  II.,  p.  14.— Relation  to  priceite,  How,  Min.  Maff., 
i.,  257,  1877.  ^  r  r 

Crystallites. — App.  II.,  p.  14. 

CuBANiTE.— Min.,  p.  65;  App.  II.,  p.  14. 

Culsageeite.— App.  II.,  p.  14  (30) 

Cuprite.— Min.,  p.  133;  App.  II.,  p.  14. 

Cuproapatite.— App.  II.,  p.  14. 

loPTcTrSf^^?^*®'  ^f*^o^^*'  Domeyko,  5th  Append.,  Min.  Chili,  1876;  Min.  P^rou,  p. 
loo,  1878.  In  small  masses  and  in  bands  intimately  mixed  with  a  ferruginous  calcite. 
H  =  3  G.  =  3-90.  Color  bright  vermilion  red.  Analysis  gave:  CuoO  50-45,  CaO  20-16, 
CO,  24-00,  H.,0  3-20,  Fc..O,  0-60,  A1.,0,  0-20,  MgO  0*97,  SiO.>  0-30  =  9^88.  Formula 
deduced  (Cu.,0),CO,  +  2CaC0a  +  H.3O.  Soluble  in  hydrochloric  acid  with  effervescence; 
the  solution,  formed  out  of  contact  with  the  air,  has  a  strong  deoxidizing  power,  precipi- 
tatmg  gold  from  solutions  of  gold  salts.     From  the  mines  of  Canza,  near  the  city  of  lea, 
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Peru.     [According  to  the  results  of  Damour  this  is  only  an  intimate  mixture  of  calcium 
carbonate  and  copper  oxide  (CuaO),  Bull.  Soc.  Min.,  i.,  130,  1878.] 

CUPROMAGNESITE. — App.  II.,  p.  14. 

CuPROscHEELiTK. — Miu.,  p.  606;  App.  XL,  p.  14. 

CUPROTUNGSTITE.— App.  II.,  p.  14. 

CUPROVANADITE. — App.  II.,  p.  15.  ^ 

Cuspidine.  Scacchi,  Rend.  Accad.  Napoli,  Oct.,  1876;  Z.  Kryst.,  i.,  398,  1877.  Ortho- 
rhombic.  In  spear-shaped  crystals,  formed  of  two  pyramids,  1  and  2-f ,  with  also  l-i  and  i-t. 
1  A  1  =  112°  8'  and  77'  50'  terminal,  and  146°  30'  basal,  l-l  a  1-i  =  40°  38'.  d  :  !>  :  a  = 
1-9376  :  1  :  07173.  Cleavage  in  one  direction  (basal).  II.  =  5-6.  G.  =  2-853-2-860.  Color 
pale  rose  red.  Contains  SiOo,  CaO,  F,  and  00-2,  the  last  probably  from  incipient  altera- 
tion; composition  stated  to  be  perhaps  Ca2Si04,  with  about  one-third  of  the  lime  replaced 
by  CaF,,,  but  analysis  not  given.  B.  B.  fusible  with  dilliculty.  Keadily  soluble  in  dilute 
acids.  From  Vesuvius.  Named  in  allusion  to  the  spear-sliaped  crystals.  [A  more 
complete  chemical  examination  is  to  be  desired.] 

Vom  Bath  has  described  crystals  of  a  mineral  which  resenil)lcd  cuspidine.  but  which 
could  not  be  positively  identified  with  it  (Bcr.  nied.  Ges.  Bonn,  Feb.  7,  1881).  He  has 
since  shown  that  this  mineral  is  not  cuspidine.  He  has  also  made  a  more  exact  determina- 
tion of  the  form  of  the  original  cuspidine.  It  is  monoclinic  with  c  (vert)  :b:d  =  1'96'23  : 
1  :  0*7247,  and  /i  =  90°  55'  41 '.  The  crystals  are  twins,  which  Scacchi  suggested  might  be 
the  case.     Ber.  nicd.  Ges.  .Bonn,  Nov.  7,  1881. 

CYA^^TE,  Min.,  p.  375;  App.  II.,  p.  14. — The  hitherto  imperfectly  known  cr}'staninc 
form  of  cvanite  has  been  fullv  described  bv  Bni'r,-  (ZS.  G.  Ges.,  xxx.,  28:^,  1878;  xxxi., 
244,  1879;'xxxii.,  717,  1880);  and  vom  Rath\Z.  Kryst.,  iii.,  187,  1878;  v.,  17,  1880).  See 
also  Mallard  (Bull.  Soc.  Min.,  ii.,  9,  1879). 

Made  artificially,  Fremy  and  Feil,  C.  11.,  Ixxxv.,  1082,  1877. 

Pseudomorph  from  Pregratten,  Tyrol,  Bohm,  Min.  Petr.  Mitth.,  ii.,  522,  1879. 

Anal.,  North  Thompson  R.,  British  Columbia,  Uoffmanriy  Geol.  Canada,  1880. 

Cymatolite. — See  Spodumene,  p.  112.  * 

Oyprusite.  P.  F.  Beinsrh,  Proc.  Roy.  Soc,  xxxiii.,  119,  1881.  A  supjxysed  new  iron 
sulphate,  of  very  doubtful  character.  Occurs  in  large  (juantities,  but  in  an  impure  condition, 
incrusting  the  surface  of  a  hill  in  the  western  part  of  the  island  of  Cyprus.  Soft,  chalk- 
Uke.  Color  yellowish  ;  in  powder  intense  sulphur  yellow.  H.  =2.  G.  =  1*7.  Slightly 
soluble  in  water,  soluble  in  boiling  HCl,  leaving  a  siliceous  residue.  An  anproximato 
analysis  gave :  SO3  21  5,  Fe.Oa  (Al.Oa  tr.)  51  5,  insol.  siliceous  sub.stance  25.  II,.()  (hygro- 
scopic) 2  =  100.  Contains  a  large  percentage  of  well  preserved  j>iliceuu.s  shells  of  mitrojjcopic 
Radiolaria. 

Cyrtolite,  Min.,  p.  275.— A  mineral  regarded  as  related  to  cyrtolite  by  Xorf^enskirtld 
(Geol.  For.  Forh.,  lii.,  229,  1876),  has  the  following  characters:  In  tetragonal  crystals 
(1  and  i-i),  resembling  dodecahedrons.  Color  vcllow  to  vcllowish  brown.  Translucent. 
H.  =5-5-6.  G.  =  3-29.  Analvsis:  SiO.  27-66, 'ZrO,  (with  a  little  Al.O,)  41-78,  P>,.0„ 
YoOa  8-49,  Cc,03  3-98,  CaO  5-06,  MgO  MO,  1I,()  12*07,  FeO  tr.  =  100-14.  Occurs  with 
fergusonite,  arrhenite,  xenotime,  at  Ytterby,  Sweden. 

Damourite. — See  Mica  Group,  p.  77. 

Danaite. — See  Arsenopyrite ,  p.  10;  and  App.  II.,  p.  15. 
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Danalite,  Min.,  p.  265.— i^  mineral  occurring  in  isometric  octahedrons  with  magnetite 
and  quartz,  at  the  iron  mine,  Bartlett,  N.  H.,  is  referred  to  danalite  by  Wadsworth  (Proc. 
Best.  Soc.  Kat.  Hist.,  xx.,  284,  JSTli).  All  the  characters  so  far  as  observed  agreed  with' 
that '  species,  and  the  result  of  the  blowpipe  examination  seems  to  set  the  matter  above 
doubt. 


7.  d 


Danburitk,  Min.,  p.  299.— From  Russell,  N.  Y.,  described  by  G.  J.  Brush  and  JE. 
Dana  (Am.  J.  Sc,  111.,  xx..  Ill,  1880;  or  Z.  Kryst.,  v.,  188).     The  crystals  belong  to  the 
orthorhombic  system  (not  trielinic),  and  are  closely  homcEomorphous  with  topaz;  I /\  I 
122°  52',  4-r  A  4-X  =  54°  58',  l-l  A  1-i  =-■  97°  7'.     Some  of  the  common  and  simpler  form 
are  shown  in  the  adjoining  figures.    Here  I  =  i-^,  n  —  i-i,  d  —  1-i,  w  =  4r-^,  r  =  2-3.    Th{ 


I'^^^r-'fTp^ 


optic  axes  lie  in  the  basal  plane,  the  bisectrix  normal  to  the  brachypinacoid  is  negative 
and  is  acute  for  red  (2Va  =  87°  37'),  but  obtuse  for  blue  (2V«  .-^  90°  56');  /J  =  1-634  (Li) 
H.  =  7-7*25.  G.  =  2"986-3'021.  Color  pale  wine  yellow,  honey  yellow  to  yellowish  brown 
Transparent.  Lustre  brilliant,  vitreous  to  greasy  (massive).  Fracture  uneven  to  sub 
conchoidal.     An  analysis  by  Comstock  gave : 


SiOo  B,03  CaO  AI0O3  (FcaOg  tr.) 

(I)    48-23  26-93  23-24  0-47 


ign. 

0-63  =  99-50. 


Formula,  same  as  that  for  the  original  mineral  from  Danbury,  viz. :  CaBiSiiOs  =  SiO 
48-78,  BoOn  28-46,  CaO  22-76  =  100.  Occurs  in  small  brilliant  crystals  imbedded  in  calcite 
also  in  larger  crystals  in  cavities  from  which  the  calcite  has  been  weathered  out,  anc 
massive.     Associated  minerals,  quartz,  calcite,  mica,  pyroxene,  titanite. 

The  optical  properties  of  the  danburite  from  Danbury,  Conn.,  have  been  examined  by 
Des  Cloizeaux  (Bull.  Soc.  Min.,  iii.,  195). 


Datolite,  Min.,  p.  380;  App.  IL,  p.  15.— Oryst.,  Fossa  della  Castellina,  near  Porretta, 
Italy,  BomUcci,  Mem.  Ace.  Bologna,  III.,  viii.,  311, 1877  (Z.  Kryst.,  ii.,  505).  Groth,  Min.- 
Samml.  Strassburg,  p.  186,1878.  Kuchelbad,  near  Prague,  Bohemia,  trha,  Z.  Kryst.,  iv., 
358,  188!);  Theiss,  Tyrol,  ib.,  v.,  425,  1881.  Niederkirchen,  Nahethal,  Lehmann,  Z.i 
Kryst.,  v.,  529,  1881.     Andreasberg,  v.  KoUcharof,  Min.  RussL,  viii.,  139,  1881. 

Thermal  and  optical  properties,  Bodeivig,  Pogg.  Ann.,  clviii.,  230, 1876.  Pyro-electricaL 
properties,  Hankel  Wied.  Ann.,  vi.,  57,  1879. 

Anal.,  Casarza,  Liguria,  Issel,  Boll.  Com.  Geol.,  1879,  530.  Kuchelbad,  near  Prague,- 
Bohemia,  Preis,  Z.  Kryst.,  iv.,  360,  1880.  The  datolite  described  by  Smith  (App,  II.,  p  . 
16),  as  occurring  with  garnet  and  vesuvianite,  was  from  San  Carlos,  Inyo  Co.,  Cal.  (Hanks),! 
not  from  Santa  Clara. 

Dauberite.— App.  II.,  p.  16. 

Daubreelite.    J.  L.  Smith,  Am.  J.  Sc,  III.,  xii.,  109,  1876  ;  xvi.,  270,  1878. 

Massive  ;  somewhat  scaly,  structure  crystalline.  Cleavage  in  one  direction.  G.  =  5-01. 
Lustre  metalhc,  brilliant.  Color  black.  Streak  black.  Brittle.  Fracture  uneven.  Not 
magnetic  Composition  (analogous  to  spinel  group)  FeS  +  QiSz  =  FeS  30*45,  CvSz  69*55 
=  100.     Analysis : 


(D 


S 
42-69 
43-26 


Cr 
35-91 
36-38 


Fe  * 

20-10 
20-36 


=      98-70, 
=     100. 


or, 


B.  B.  infusible,  loses  lustre  and  (R.  F.)  becomes  magnetic.     With  borax  reacts  for  chro 
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'mium.  Not  attacked  by  cold  nor  by  hot  hydrochloric  fvcid,  but  completely  dissolved  in 
nitric  acid,  without  the  liberation  of  free  sulpliur. 

'  Occurs  associated  with  troilite,  on  the  borders  of  trOiliLe  nodules,  or  as  minute  veins 
[running  across  them,  in  the  meteoric  irons,  from  Cohahuila,  Mexico.  Also  identified  in 
the  iron  of  Toluca,  Mexico,  of  Sevier,  Tenn.,  and  of  Cranbounie,  Australia.  Named  after 
M.  Daubree,  of  Paris. 

The  name  schreibersite  was  given  by  Shepard  to  a  supposed  chromium  sesquisulphide, 
loccurring  in  the  Bishopville  meteorite  (Am.  J.  Sc,  II.,  ii.,  383, 184C):  the  name  was  after- 
ward changed  by  Haidinger  to  shepardite. 

Daubreite.    7.  Domeijho,  C.  R.,  Ixxxii.,  922,  1876  ;  Min.  Chili,  p.  297,  1879. 

Amorphous  ;  structure  compact,  earthy,  in  part  fibrous.  H.  =  2-2-5.  Gr.  =  6 -4-6 '5. 
Color  yellowish  to  grayish  white.     Opaque. 

Composition— 4  (Bi,b,)  +  BioCle  =  Bi203  7616,  Bi.CU  23-84  =  100.  Analysis,  Domeyko 
(1.  c):  Bi.Os  89-60,  CI  7-50,  H,0  3-84  ( ?),  Fe.Os  0*72,  or  Bi.Oa  72-60,  Bi,Clo  22-52,  II.O  3-84, 
Fe.jOa  0-72  =  99-G8.  In  the  closed  tube  gives  off  acid  water,  and  becomes  grayish  in  color; 
but  on  continued  heating  below  fusion  turns  yellow  again.  B.  B.  colors  the  llame  slightly 
blue  ;  in  very  thin  splinters  fuses  on  the  end  "instantly,  the  fused  part  becoming  black  and 
compact.  Soluble  in  hydrochloric  acid  in  the  cold  without  residue,  the  solution  having  a 
more  or  less  yellow  color. 

Occurs  at  the  Constancia  mine,  Cerro  de  Tazna,  Bolivia.  Named  after  M.  Daubree,  of 
Paris.  Daubreite  is  related  to  the  artificial  compounds  2(Bi.,03)  +  Bi.Cl  and  6  (BijOs) 
+  BioClo. 

Davreuxite.    De  Koninch,  Bull.  Ac.  Roy.  Belg.,  II.,  xlvi.,  240,  1878. 

Orthorhombic  (on  optical  grounds).  Resembles  asbestos.  In  aggregates  of  slender 
transparent  acicular  crystals,  light  extinction  parallel  and  perpendicular  to  longitudinal 
direction.  Cleavage  transverse  to  necdles(?).  Color  white,  with  a  tinge  of  flesh  red. 
Analysis  of  material  free  from  impurity,  except  quartz  : 

Si02  Al,03  .AfnO  MgO  HoO 

(§)        55-94  33-59  525  1-10  4-19  FcoOa  or  FeO  tr.  =  100 07. 

The  amount  of  quartz  was  determined  as  from  13  to  18  p.  c. ;  in  the  above  analysis  16-63 
p.  c. ;  and  the  remainder  corresponds  approximately  to  the  formula  II4  (Mn,  Mg)[Al-]3 
SieO^,,  which  requires:  SiC,  46  89,  AI0O3  40-19,  MnO  6-93,  MgO  1-30,  II.O  4-69  =  100. 
B.  B.  infusible  ;  with  soda  a  manganese  reaction  ;  with  cobalt  solution  a  blue  color. 
Slightly  attacked  by  acids.  Occurs  in  quartz  veins  in  the  Ardennes  schists,  at  Ottre,  Bel- 
gium.    Named  after  M.  Ch.  Davreux. 

Davtne,  Min.,  p.  328. — Relation  to  cancrinite  and  microsommite,  Rauff,  Z.  Kryst.,  ii., 

478,  1878. 

Dawsonite,  App.  II.,  p.  16. — Optical  examination,  Des  Cloizeaux,  BuU.  Soc.  Min.,  i.,  8, 
1878. 

Occurs  in  the  province  of  Siena,  Pian  Castagnaio,  Tuscany,  according  to  Chnper  (Bull.  Soc. 
Min.,  iv.,  155,  1881).  Found  in  thin  plates,  radiated,  and  formed  of  fine  fibres  in  a  quartz- 
ose  rock,  impregnated  with  dolomite,  in  part  argillaceous  ;  associated  with  calcite,  dolo- 
mite, pvrite,  fluorite.  and  cinnabar.  An  analysis  by  Friedel  (ib.,  iv.,  28)  afforded:  (;)  COa 
29-09,  A1q03  35-89,  NaO  19-13,  II.O  12-00,  MgO  1-39,  CaO  0-42  ;  formula  Na,  rAl,]'C,OH, 
2H,0  or  3Na,C0-,  +  AlC.Oa  +  2[A1>]  HoOc,  which  requires  :  CO,  30-4,  Al-Oj  35-6,  Na,0 
21-5,  H,0  12-5  =  100. 

Recently  found  at  the  IMontreal  reservoir,  Canada.  TTnrrington  (Can.  Nat.,  x..  1881). 
Analysis,  after  deducting  impurities,  principally  calcite  ;  COa  27-78,  AljOa  30-12,  NaaO 
22-86,  HiO  13-24  =  100. 

Dechenite. — Min.,  p.  609  ;  App.  II.,  p.  16. 

Delafossite. — App.  II.,  p.  16. 
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Delessite,  Min.,  p.  497  ;  App.  II.,  p.  16. — Analyses  of  several  related  minerals,  Scot^  i 
land,  Jleddle,  Trans.  Soc.  Edinb.,  xxix.,  81,  1»79.  ^  \ 

A  blackish  green  chloritic  mineral,  filling  cavities  in  eruptive  rocks  in  the  Thiiringe4  ^ 
Wald,  gave  Pufahl  (G.  =  2-836):  ^ 

SiO.,    TiO.,  AI0O3  FeaOa  FeO  MnO  MgO  CaO  K2O  Na^O  P^Ob  SO3  CO2  H2O  ^ 

i:8-79   0-18    16-;4   4-c53  18-30  0 31  16-63  0*98   0-28  024  008  0 26  0-35  12 25  =  100*21. 

For  this  the  formula  is  calculated  R7  [R2]2Si5023  +  7  aq.  Weiss  proposes  the  name  sub- 
DELESSiTE  for  varieties  of  delessite  which  show  but  little  Fe203,  and  much  FeO.  ZS.  Gr. 
Ges.,  xxxi.,  801,  1879. 

See  also  Diabantite,  p.  37;  Eullite,  p.  60,  etc. 

Delvauxite,  Min.,  p.  583. — Ausstrich,  Bohemia,  occurrence  and  composition,  Ydla  and 
JTelmhacJcer,  J.  Min.,   1875,  317.     Vise,  Belgium,  Jorissen  finds  0*30  Asa  O5  and  010(; 
V0O5,  and  deduces  the  formula  rFe.2]5P40.2.'^^,  ISHoO,  or  if  the  water  lost  by  desiccation  at 
ordinary  temperatures  is  included,  the  same  with  llaq  additional.    Mem.  Soc.  Geol.  Belg., 
vi.,  38, '1879. 

Dernbachite,  App.  II.,  p.  16.~See  Beudantite,  p.  15. 

Descloizite,  Min.,  p.  609;  App.  II.,  p.  16. — Cryst.  description,  probably  monoclinic, 
Venus  mine,  Department  de  Minas,  and  other  localities  in  the  Sierra  de  Cordoba,  Argentine 
liepublic,  Wehshy,  Z.  Kryst.,  v.,  542,  1881  (Ber.  Ak.  Berlin,  1880,  672). 

Analyses,  Cordoba:  1,  dark  brown  crystals,  Rammelsberg;  2,  Doring  : 

V0O5  As.Oo  PbO    ZnO     FeO  MnO  CuO  H^O  CI 

1.  G.  =  6-080  (i)  22-74    ....  56-48  1660    ....    1-16   ....  2-34  024  =  99-56. 

2.  (i)  21-41    0-27  56-20  1703    0-97    0-58  0-28  2*35  0-26  insol.  0-47  =  99-82. 


\\[ 


\l 


In  light  brown  crystals  (G.  =  5-915)  Eammelsberg  obtained  PbO  54*35,  ZnO  20*93.  TheseJ 
analyses  lead  to  the  formula  R1V2O9,  H2O  or  RaV^Og  +  RH2O2  (Ber.  Ak.  Berlin,  1880, 
652;  and  ZS.  G.  Ges.,  xxxii.,  709,  1880).  This  formula  is  analogous  to  that  of  libethenite, 
the  form  of  which,  as  shown  by  Des  Cloizeaux,  is  also  near  that  of  descloizite.  On  the 
other  hand,  Rammelsberg  shows  that  the  analysis  of  Damour  (Min.,  p.  609)  after  the  de- 
duction of  the  soluble  portion  reduces  to  V0O5  24-80,  PbO  60-40,  ZnO  2-25,  FeO  1-48,  MnOii 
5-87,  CuO  0-99,  11,0  2-43,  CI  0-35  =  98-57,  and  this  corresponds  to  RgV^Oe,  HoO,  witbt 
R  =  (]Mn,  Zn,  Fe,  Cu)  :  Pb  =  1  : 2.  Rammelsberg  throws  some  doubt  over  the  correctness: 
of  Damour's  analysis. 

Probable  occurrence  of  descloizite  in  Arizona,  SilUman,  Am.  J.  Sc,  III.,  xxii.,  201, 
1881. 

A  vanadate,  related  to  descloizite,  has  been  called  brackebuschite  by  Doring  (Ram- 
melsberg, ZS.  G.  Ges.,  xxxii.,  711,  1880).    The  description  is  as  follows  : 

Occurs  in  small  striated  prismatic  crvstals.  Color  black.  An  analysis  gave  Doring 
after  the  deduction  of  4-86  p.  c.  insoluble  :  V2O5  25-32,  P0O5  0-18,  PbO  61-00,  FeO  465: 
MnO  4-77,  ZnO  1-20,  CuO  0-4-2,  11,0  2  03  =  99-66.  Rammelsberg  deduces  the  formuL 
R3  VoOe  +  H2O,  with  Fe  :  Mn  :  Pb  =  1  :  1  :  4,  this  gives  :  V0O5  25-45,  PbO  62-09,  FeO  5-Ot 
MnO  4-95,  H2O  2-50  =  100.  Occurs  with  descloizite  and  vanadinite,  at  several  localities 
in  the  State  of  Cordoba,  Argentine  Republic.  Named  for  Dr.  D.  Luis  Brackebusch,  Oi 
Buenos  Ayres.  [It  is  of  interest,  that  the  analysis  of  Doring  of  this  mineral,  and  that  oi 
Damour  (as  recalculated  by  Rammelsberg)  on  the  supposed  original  descloizite,  give  verj' 
nearly  identical  results  ;  the  relation  of  the  two  minerals  is  still  uncertain.] 

ijpl 
Destmezite.  Forir  and  Jorissen,  Bull.  Soc.  Geol.  Belg.,  vii.,  117,  1881.  Announced  ai 
an  iron  phosphate,  near  delvauxite,  containing,  according  to  Joris^n,  P0O5,  As.Os,  V2O5, 
Fe.^On,  Al.Oa,  CaO,  MgO  (tr.\  CuO  (tr.).  Dissolves  in  hydrochloric  acid  leaving  a  slight™„ 
residue  of,  impurities.  Occurs  in  yellowish  white  nodular  masses  of  an  earthy  aspect  onijj 
the  surface,  but  dull  on  the  fracture.  From  the  ampelite  at  Argenteau,  Belgium.  Named  tJ. 
after  ]M.  Destmez.     A  complete  description  is  promised.  li] 

Dewalquite.— App.  II.,  p.  16  (4). 


APPENDIX  m.  3»Jf 

Dfabantite.  G.  W.  Hawes,  Am.  J.  Sc.,  III.,  ix.,  454, 1875.  Diabantachronnyn,  Liebe, 
hrb.  Mill.,  1870  (Appendix  I.,  p.  4). 

]\Iassive,  with  a  foliated  radiated  structure.  H.  =  1.  G.  =  2*79.  Color  dark  preen. 
rongly  dichroic.  Analyses  by  Ilawes  (1.  c),  on  separate  samples,  each  proved  by  the 
icroscope  to  be  homogeneous  : 


SiOa 

Al,03 

Fe,03 

FeO 

MnO 

MgO 

CaO 

Na.O 

no 

(D 

33-24 

11-07 

2-26 

25-11 

0-41 

lt)-5l 

1-11 

0-25 

9-91 

=  99-87. 

(t) 

33-68 

10-84 

2-86 

24-33 

0-38 

16-52 

0-73 

0-33 

10-02 

=  99-09. 

These  analyses  give  a  quantivalont  ratio  of  R  :  [R,]  :  Si  :  n  =  4  :  2  :  6  :  3,  or  that  of  a 
lisilicate.  This  corresponds  to  the  formula  Ri.fR.j^SiaOao  +  9aq,  which  is  near  to  that 
pyrosclerite.     Occurs  filling  amygdaloidal  cavities  in  the  trap  of  the  Farmington  Hills, 

|)nn. 
The  above  mineral  is  similar  to  the  diabantachronnyn  of  Liebe,  in  mode  of  occurrence 
id  in  composition  ;   Hawes  suggests  the  name  diabantite  as  a  substitute  for  the  earlier 
line.     It  is  also  very  near  to   Wiik's  euralite  (App.  I.,  p.  6).     These  and  several  other 
tnilar  minerals,  epichlorite,   hullite,  etc.,  may  fairly  be   classed  with  delessite,   ^lin.. 

V497. 

DiADOCHiTE,  Min.,  p.  588.— Anal.,  Peychagnard,  Isere,  Camot,  Bull.  Soc.  Min.,  iii.,  39, 
180  ;  Vedrin,  Belgium,  Bull.  Soc.  Geol.  Belg.,  vii.,  114,  1881. 

DiALLAGE. — See  Pyroxene,  p.  100. 

DiALOGiTE. — See  Rhodochrosite,  p.  103. 

Diamond,  Min.,  p.  21;  App.  II.,  p.  16.— Oryst.,  Rose-Sadeheck,  Abh.  Akad.  Berlin, 
376,   85  (Z.  Kryst.,  ii.,  93,   1877),  and  ZS.   G.   Ges.,  xxx.,   605,  1878.     Hirschwald,  Z. 

rvst.,  i.,  212,  1877.  Groth,  Min.-Samml.  Strassburg,  p.  4,  1878.  Baumhaiicr,  Wied. 
nn.,  i.,  462,  1877.     3Iartin,  ZS.  G.  Ges.,  xxx.,  521,  1.S78. 

Striations  on  black  diamond  (carbonado),  due  to  friction,  Dauhree,  C.  R.,  Ixxxiv.,  1277, 
B77. 

Anomalous  optical  characters  explained,  Janndiaz,  Bull.  Soc.  Min.,  ii.,  124,  1879. 

Occurrence  in  South  Africa,  E.  J.  Dunn,  Q.  J.  Geol.  Soc,  xxxiii.,  879,  1877;  xxxvii., 
39,  1881;  Chapet,  Bull.  Soc.  Min.,  ii.,  195,  1879;  Friedel,  ib.,  ii.,  197;  Fouque  and  TJvy, 

,  216  ;  iii.,  189  ;  J.  A.  Roorda  Smit,  Arch.  Neerland,  xv.,  61,  1880  ;  A.  Sjogren,  Geol. 
'or.  Forh.,  vi ,  10,  1882.     In  South  America,  Gorceix,  Bull  Soc.  Min.,  iii.,  36,  1880  ;  and 

,R.,  xciii.,  98,  1881. 

Made  artificially,  J.  B.  Uannay,  Proc.  Roy.  Soc,  xxx.,  188,  450,  1880. 

DiAPHORiTE. — App.  I.,  p.  4;  see  aLso  Freieslehenite,  p.  48. 
Diaspore. — Min.,  p.  168;  App.  II.,  p.  17. 

Dickinsonite.     G.  J.  Brush  and  E.  S.  Dana,  Am.  J.  Sc,  III.,  xvi.,  114,  1878. 

Monoclinic;  pseudo-rhombohedral.    Axes,  c:h  :ci  =  0-6917: 

5773  :  1;  /J  rz:  61°  30'.     Observed  planes  (see  figure)  :  0{c),  ^ ^ 

-I  (6),  i-i  (a),  l(j9),  2  {s)  -  3-i  {x).  i  Ai  =  66°  36',  c  Aa  =  118°  y^r- >. 

0  ,  c  r\x  =  137°  30',  c  r\p  =  118°  52',  c  a  s  =  97°  58'.   Crys-  ><v-"  AA 

ils  rare,  tabular  in  haljit,  with  triangular  striations  on  basal      /<J>--'''  ^  \\ 

llano ;  commonly  foliated  to  micaceous.    Massive  ;  also  curved       u"  ^  ,y^ 

imellar,  radiated  or  stellated.     Cleavage  :  basal  perfect.  V.  y^x^ 

H.  =  3-5-4.     G.  =  3-338-3-348.     Lustre  vitreous,  on  cleav-         V         ^     >-_^^^y^ 
ge  face  somewhat  pearly.    Color  olive  to  oil  green,  in  masses  \ZI2ZZ!~!^^^ 

ark  grass  green.      Streak  nearly  white.      Transparent  to  

ranslucent.      Fracture  uneven.     Brittle.     Plan(>s  oi   light- 

ibration  parallel  (grass-green)  and  normal  (vellow-greon)  to  edge  c/a  in  ba,««l  section. 

Composition  :  4R.P..0h  +  3aq.  Tf  R  =  Mn  :  Fe  :  Ca  :  Na.  =  5  :  2^  :  3  :  L'..  prrcentage 
omposition  :  P..O5  40-05,  FeO  12-69,  MnO  25-04,  CaO  11-85,  Na.O  6-56,  Il.O  3-81  =  100. 
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Analyses  -1   2  by  S.  L.  Penfield  ;  1,  after  deduction  of  impurities,  viz.,  3-30  p.  c.  quartz, 
and  6-89  p.  c.  eosphorite  ;  2,  after  deducting  1-89  p.  c.  quartz,  6-89  p.  c.  eosphorite. 

POr         FeO         MnO  CaO  Li20      NasO       K2O        H2O  i 

1         39-36        12-40        25-10         13-36         0-03        5-25        0*89        3-86  =  100-25.   1 
2.        39-53        11-90        23-96        [14-98]        0-24        4-78        0*73        3-88  =  100-00. 

In  the  closed  tube  gives  water,  the  first  portions  of  which  are  neutral,  but  the  las| 
portions  react  faintly  acid;  the  residue  is  magnetic.  Fuses  in  the  naked  lamp-fiame,  and 
B.  B.  in  the  forceps  colors  the  flame  at  first  green  then  greenish  yellow ;  reacts  for  iroD 
and  manganese  with  the  fluxes.     Soluble  in  acid. 

Occurs  at  Branchville,  Fairfield  Co.,  Conn.,  intimately  associated  with  eosphorite,  trip- 
loidite,  and  other  species  in  nests  in  a  vein  of  albitic  granite.  Often  disseminated  in 
miimte  plates  through  massive  eosphorite,  giving  it  a  green  color  ;  similarly  imbedded 
in  lithiophilite.    Named  after  Ilev.  Wm.  Dickinson,  formerly  of  Redding. 

Dietrichite.  Y,  SchrocMnger,  Verh.  G.  Eeichs.,  1878,  189.  Arzruni,  Z.  Kryst.,  vi.,  92, 
1881 .  In  fine  fibrous,  tufted  forms,  as  an  efflorescence  or  incrusting.  Monoclinic  ( ?),  Arzruni. 
H.  =  2.  Lustre  silky.  Color  dirty  white  to  brownish  yellow.  Easily  soluble  in  water; 
taste  like  vitriol.  B.B.  fusible.  Composition  (Zn,Fe,Mn)  SO4  +  AliiS30i2  +  22aq.  Analy- 
sis by  Dietrich : 

SO3  AI0O3  ZnO  FeO  MnO  MgO  HoO 

35-94  10-92  3-70  3-11  1-74  0-33  44-38  =  100-12. 

A  recent  formation  (within  14  years)  in  an  abandoned  working  at  Felsobanya,  Transyl- 
vania.    [Belongs  with  the  related  alums,  mendozite,  bosjemanite,  halotrichite,  etc.] 

DiopsiDE. — See  Pyroxene,  p.  100. 

DiMORPHiTE. — Min.,  p.  28;  App.  II.,  p.  17.  ] 

DioPTASE,  Min.,  p.  401;  App.  II.,  p.  17.— Cryst.,  v,  KokscTiarof,  Min.  Eussl.,  vi.,  285,^ 
1875;   vii.,  218,  1878.     Chili,  vom  Rath,   Z.  Kryst.,   v.,  257,   1880;  Bauer,  ZS.  G.  Ges. 
xxxii.,  714,  1880.     [Bauer  states  that  the  reported  occurrence  of  dioptase  in  Nassau  is  a^- 
mistake,  see  Syst.  Min.,  p.  402;  Text-Book,  p.  279.]  \ 

DOLEROPHANITE. — App.  II.,  p.  17. 

DoLomTE,  Min.,  p.  68;  App.  II.,  p.  17.— Cryst.,  Bex,  Switzerland,  v.  Kokscharof,  Minjl 
Russl.,  vii.,  1,  1875;  Bull.  Ac.  St.  Pet.,  xxi.,  47,  1875.  Binnenthal,  etc.,  Groth,  Min.- 
Samml.  Strassburg,  p.  127,  1878. 

Relation  to  the  other  rhombohedral  carbonates  discussed,  Tschermak,  Min.  Petr.  Mitth., 
iv.,  99,  1881. 

Anal.,  Bleiberg,  Carinthia,  von  Zepharovich,  Z.  Kryst.,  iii.,  100.  Anal,  of  var.  miemite' 
(by  John),  from  Zepce,  Bosnia,  F.  v.  Hazier,  Verh.  G.  Reichs.,  1879,  121. 

Origin  of  dolomite  discussed,  Doelter  and  Hoernes,  Jahrb.  G.  Reichs.,  xxv.,  293,  1875; 
Hoppe-Seyler,  ZS.  G.  Ges.,  xxvdi.,  495,  1875.  .^ 

t 

DoMEYKiTE.— Min.,  p.  36;  App.  II.,  p.  17.  \ 

DoppLERiTE,  Min.,  p.  749.— A  black  gelatinous  hydrocarbon,  related  to  dopplerite,  is* 
described  by  T.  Cooper  (Eng.  Min.  Joum.,  Aug.  13,  1881),  as  found  in  a  stratum  of  muck 
below  a  peat  bed  at  Scranton,  Penn.  More  particularly  described  by  H.  C.  Lewis  (Am.  Phil,  i 
Soc.  Philad.,  Dec.  2,  1881).  When  first  found  it  was  jelly-like  in  consistency,  but  onj 
exposure  to  the  air  it  becomes  tougher  and  is  elastic,  somewhat  like  india-rubber,  and! 
linally  when  (juite  dry  it  is  brittle  and  nearly  as  hard  as  coal.  Only  partially  dissolved  iiJ 
hot  alcohol,  but  completely  in  caustic  potash.  When  dry  burns  with  a  yellow  fiame.l 
Analysis  by  J.  M.  Stinson,  of  material  dried  at  100°  C,  gave:  C  28-99,  H  5-17,  N  2-46, J 
0  56-98,  ash  6-40  =  100;  for  which  the  empirical  formula  C10H22O16  is  calculated.     Lewis! 


APPENDIX  in.  39 

suggests  that  the  various  allied  jelly-like  hydrocarbons  may  be  grouped  together  under  tlio 
name  phytocollite  {(pvrov,  H6A.?ia,  or  jplant  jelly),  hut  the  new  name  is  hardly  needed. 

DUDLEYITE.— App.  II.,  p.  18. 

DuFRENiTE,  Min.,  583;  App.  II.,  p.  18.— Anal.,  Dept.  of  Freirina,  Atacama,  Domeyko, 
Min.  Chili,  3d  ed.,  p.  161,  1879.  From  the  Kothlaufchen  mine,  near  Waldgirmes  (krau- 
rite),  Streng,  J.  Min.,  1881,  i.,  110. 

In  radiated  coarsely  fibrous  masses  of  a  dark  greenish-brown  color,  forming  an  irregular 
bed  of  about  10  inches  in  depth,  underlying  limonite,  in  Rockbridge  Co.,  \'a. ;  anal,  by  J. 
Jj.  Campbell:  P,Or.  31'76,  Fe.Os  50-85,  Al.Os  0-21,  FeO  6*14,  MnO  0-40,  CaO  M2,  MgO 
0-76,  H,0  8-53,  insol.  0-12  =  99-89.  Am.  J.  Sc,  III.,  xxii.,  65,  1881.  The  same  (x;cur- 
rence  was  earlier  analyzed  by  Massie  (Ch.  News,  xlii.,  24,  181,  1880),  and  with  almost 
identical  results. 

DuFRENOYSiTE. — Min.,  p.  92;  App.  II.,  p.  18.  ^ 

Dumortierite.  Gonnard,  Bull.  Soc.  Min.,  iv.,  2,  1881;  Bertrand,  ib.,  iii.,  171;  andiv., 
9;  Damour,  ib.,  iv.,  6. 

Orthorhombic  (on  optical  grounds).  Occurs  in  minute  prismatic  crystals,  always  twins, 
prismatic  angle  inferred  to  be  about  120°.  Biaxial,  negative  bisectrix  parallel  to  the 
longitudinal  direction  of  the  crystals,  axial  angle  small,  dispersion  p  <  v.  Remarkably 
dichroic ;  colorless  when  the  crystals  are  parallel,  and  deep  cobalt  blue  when  perpendicular 
to  the  plane  of  polarization.  The  phenomenon  of  houppes  observed  in  fragments  of  -01 
mm.  thickness,  even  more  strikingly  than  in  andalusite  (Bertrand).  G.  =  3-36  (see  below). 
Color  light  blue.     Analysis,  Damour: 

SiOa  Al,03  FesOa  MgO  ign 

29-85  66-03  I'Ol  0*45  2-25  =  99-58. 

Calculated  formula  [AUJjSiaOip,  which  requires :  SiOa  30-40,  AI2O3  69-60.  [The  material 
analvzed  was  obtained  by  attacking  the  granite  in  which  it  occurred  with  a  mixture  of  IIF 
and  ^.jSO^.  This  mineral  was  then  separated  from  the  quartz  and  other  substances  unde- 
composed  by  the  Thoulet  liquid.  Necessarily,  therefore,  more  or  less  doubt  surrounds  the 
chemical  composition;  the  loss  by  ignition  is  also  neglected  in  the  formula.]  Damour 
thinks  the  blue  color  may  be  due  to  blue  oxide  of  titanium.  B.  B.  infusible,  loses  color  on 
strong  ignition ;  with  cobalt  solution  a  beautiful  blue,  characteristic  of  aluminum.  With 
salt  of  phosphorus  gives  a  slightly  bluish  opaline  bead. 

Found  in  fibrous  forms  imbedded  in  feldspar  in  blocks  of  gneiss  at  Chaponost,  near  Lyons, 
France,  original  locality  probably  Beaunan.  Named  for  the  palaeontologist  M.  Eiig^ne 
Dumortier. 

Duporthite,  J.  H.  Collins,  Min.  Mag.,  i.,  226,  1877. 

In  fibrous  masses  occupying  fissures  in  serpentine.  11.  =2.  G.  =  2-78.  Lustre  silky. 
Color  greenish  to  brownish  gray.  Flexible  in  thin  fibres  like  asbestos.  Analysis  gave: 
SiO,  49-21,  Al.,03  27-26,  FeO  6-20,  MgO  11 -14,  CaO  0-:]9,  Na,0  0-49,  11,0  3-90,  do.  hygro- 
scopic 0 -68  =  99-27.  About  half  the  water  goes  off  only  at  an  elevated  temperature.  A 
relation  to  neolite  (Min.,  p.  406),  is  suggested.  From  Duporth,  near  St.  Austell,  Cornwall. 
[Needs  further  examination.] 

DuRANGiTE,  App.  I.,  p.  4. — Des  Cloizeaux  has  investigated  the  crystalline  form  and 
optical  properties  (Ann.  Ch.  Phys.,  V.,  iv.,  401,  1875).  An  analysis  by  G.  W.  Ilawes 
{Brush,  Am.  J.  Sc.,  III.,  xi.,  464,  1876),  of  small  dark-colored  crystals  (G.  =  4-07,  other 
light-colored  crystals  gave  G.  =3-937),  afforded: 


AS205 

Al,03 

Fe,03 

MnaOa 

NacO 

Li,0 

F 

53-11 

17-19 

9-23 

2-08 

13-06 

0-65 

7-67* 

-.  102-99,  deduct  3-23  0  cor- 
[responding  to  F  =    99-76. 
*  A  second  determination  gave  F  =  749. 
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This  gives  the  atomic  ratio  R  :  [R2]  :  As  =  2  : 1  :  2;  the  ratio  of  0  :  F  =  4*7  : 1.    The 

formula  may  be  \Tritten  R3  [Rj]  As2(0,  F^a  or  nearly  [R2]  As^Og  +  2RF;  which  is  analo- 
gous, as  remarked  by  Brush  (1.  c),  to  amblygonite,  to  which,  however,  inform  and  optical 
characters  it  has  apparently  no  relation  (Des  CI. ). 

Durangite  is  described  by  H.  G.  Hanks  (Am.  J.  Sc,  III.,  xii.,  274,  1876),  as  occurring 
at  the  Barranca  tin  mine,  eighteen  miles  north-east  of  Coneto,  State  of  Durango,  and  about 
ninety  miles  north-cast  of  the  city  of  Durango.  The  mineral  is  found  not  with  the  stream 
tin,  but  in  a  vein  lour  to  six  inches  in  thickness;  the  crystals  are  sometimes  attached  to  the 
walls  of  the  vein  (here  the  large,  light,  orange-colored  variety,  App.  I.,  p.  4),  sometimes 
with  cassiterite  in  the  white  pulverulent  matter  which  fills  the  veins  (small,  dark-colored 
variety,  see  above).  The  largest  crystal  found  was  19  mm.  long,  11  mm.  thick,  and 
weighed  8  "022  grams, 

Dtirfeldtite.    Baimondi,  Mineraux  du  Perou,  p.  125,  1878. 

In  masses  with  indistinct  fibrous  structure,  also  in  fine  needles.  H.  =  2"5.  Gr.  =  5*40. 
Color  light  gray.  Lustre  metallic.  Associated  with  quartz  as  gangue.  After  deduction 
of  impurities  (31  '31  p.  c.  gangue),  the  composition  is : 

S  Sb  Pb  Ag  Cu  Fe  Mn 

24-15        30-52        25-81        7-34        1-86        2-24        8-06  =  100. 

For  this  the  formula  3RS  +  ^h^^s  is  deduced.  B.  B.  on  charcoal  gives  off  antimonial 
fumes,  gives  a  lead  coating,  and  leaves  a  globule  rich  in  silver.  With  borax  reacts  for 
manganese.  From  the  Irismachay  mine,  Anquimarca,  province  Cajatambo,  Peru.  Named 
after  M.  R.  Diirfeldt.  [This  mineral  is  very  near  stylotypite,  but  differs  in  containing 
lead  instead  of  copper.     An  analysis  of  the  pure  mineral  is  to  be  desired.] 

Duxite.    Dolter,  Yerh.   G.    Reichs.,   1874,   145.      A   resin   from  the   lignite   of  Dux,    - 
Bohemia.     Opaque.    Color  dark  brown.     G.  =  1-133.     Melts  at  246°.     Fischer  obtained 
besides  2-72  water  and  1  -94  ash :  C  78*25,  H  8*14,  0  13*19,  S  0-42  =  100.     Near  walchovite, 
Min.,  p.  741. 

Dysanalyte.    A.  Knop,  Z.  Kryst.,  L,  284,  1877.     Perofskite  of  former  writers. 
Isometric ;  in  cubes.     Cleavage  cubic.     G.  =  4-13.     Color  black.     Analyses:  1,  2,  Seneca 
(Ann.  Chem.  Pharm.,  civ.,  371, 1856) ;  3,  Knop;  4,  same  as  3  after  deduction  of  impurities: 

TiOo  Cb.Os  FeO  MnO    CeO  CaO   Na^O 

1.  58-95  ....  6-23    35*69    . . . .  =  100*87. 

2.59*30  ....  5*99    35*94    ....=101*23. 

3.40*57  22*73  5*70  0*42    5*58  19*36    3*50  SiO^  2*31,  MgO,  K2O,  AlaOsF,tr.=  100-17. 

4.41*47  23-23  5*81  0*43    5*72  19*77    3*57=100. 

The  atomic  ratio  for  R  :  Cb  :  Ti :  0  =  7  :  2  :  6  :  24,  corresponding  approximately  to 
the  forinula  RCb,0„  +  6RTi03.  Found  in  the  granular  limestone  of  Vogtsburg,  Kaisers- 
tuhlgebirge  Baden.  The  mineral  has  previously  been  called  perofskite,  but  is  in  fact 
closely  related  to  pyrochlore  (Min.,  p.  512),  and  koppite  (App.  II.,  p.  32.  Named,  in  aUu- 
sion  to  the  difficulty  of  the  analysis,  from  dviavdXvToZ,  hard  to  undo. 

Dyscrasite.— Min.,  p.  35;  App.  I.,  p.  5. 

Dysodile,  Min.,  p.  746.— Anal.,  Church,  Ch.  News,  xxxiv.,  155,  1876. 

Eggonite.    Schrauf,  Z.  Kryst.,  iii.,  352,  1879. 

iriclmic  In  minute  (^  to  1  mm.)  crystals  resembling  common  forms  of  barite  (Min.,  p. 
^^'^7^'"^'  ]  \J'  ^^<;"ceorthorhombic  in  habit.  Closely  related  in  angle  tohopeite(Min., 
p.  544,  see  also  this  Appendix,  p.  59).  H.  =  4-5.  Color  light  grayish  brown.  Streak 
wmte.    l^ustre  sub-adamantine.    Translucent  to  transparent.    B.  B.  infusible,  becomes  gray 

Epaque,     On  charcoal  with  soda  a  cadmium  coating  (no  zinc  observed).     With  salt  of 
horus  a  colorless  bead  enclosing  a  skeleton  of  silica.     Insoluble  in  HCl  or  HNO3. 
ded  as  essentially  a  silicate  of  cadmium. 
Occurs  on  and  implanted  in  crystallized  calamine,  which  in  turn  fills  cavities  in  smith- 
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sonite;  the  last  mineral  is  massive,  coarse  granular,  and  of  a  light  brown  color,  and  mixed 
more  or  less  with  red  clay.  The  cggonite  is  so  called  from  fyyuyo^,  gnuuhon,  as  being  the 
third  generation  in  the  series  of  zinc-cadmium  compounds.  From  Altenberg.  [Needs 
further  examination.] 

Ehlite. — See  Paeudomalachite,  p.  97. 

Eisenbrucit. — See  Brucite,  p.  18. 

Ekdemite.    NordensWold,  Geol.  For.  Forh.,  iii.,  879,  1877. 

Tetragonal  ( ?).  Massive,  coarsely  granular:  also  as  a  crystalline  incnistation.  Cleav- 
age :  basal,  nearly  perfect.  Optically  uniaxial.  II.  =  2*5-3.  Cr.  =  7'14.  Lustre  on 
cleavage  plane  vitreous,  on  fracture  surfaces  greasy.  Color  bright  yellow  to  green.  Trans- 
lucent in  thin  splinters.  Brittle.  Composition:  PboAsjOs  +  2PbCl2  =  AsjOj  10  o9,  PbO 
59-67,  CI  7-58,  Pb  22*16  =  100.     Analysis  (1.  c): 

AS2O3  PbO  CI  Pb 

10-60  58-25  8-00  23-39     =     100-24. 

Fuses  easily  to  a  yellow  mass,  with  the  loss  of  load  chloride  as  a  white  sublimate;  gives 
a  lead  coating  on  charcoal.     Soluble  readily  in  nitric  or  warm  hydrochloric  acid. 

Found  at  Langban,  Wermland,  Sweden,  in  small  granular  masses,  imbedded  in  a  yellow 
manganesian  calcite;  also  as  an  incrustation.     Named  from  t«(5;//^c»?,  unusual. 

A  mineral  of  similar  appearance,  also  a  compound  of  arsenic,  lead,  and  chlorine,  having 
the  same  pjTognostic  characters,  occurs  at  Langban,  as  small  lemon  yellow  grains  in  cal- 
cite. Held  to  be  orthorhombic  on  basis  of  crystalline  form  and  optical  character.  0^1  — 
114°  36',  1  A  1  =  101°  '28;  but  as  Groth  shows  (Z.  Kryst.,  ii.,  307),  these  angles  give  a  ratio 
1  :  -967  for  the  lateral  axes,  so  that  it  may  be  identical  with  ekdemite,  and  not  as  Nordcn- 
skiold  suggests,  a  dimorphous  form. 

El^olite. — See  Nephelite,    p.  84;  and  App.  II.,  p.  18. 

Eleonorite. — See  Beraunite,  p.  13. 

Elroquite.  C.  U.  Shepard,  Min.  Contr.,  1877. — An  apple  green  to  gray,  massive  sub- 
stance ;  translucent  to  nearly  opaque.  II.  =  6.  G.  =  2-35-2-4().  Composition  :  SiOj  16-4, 
AI0O3  16-4,  Feo03  13-8,  11,0  21-8  fP.Os  32-00  by  difference]  =  100.  Regarded  as  a  hvdro- 
silicate  of  AI0O3  and  Fe.Oa,  mixect with  opaline  silica  and  a  supposed  chromium  phosphate, 
to  which  ''the  green  color  was  found  to  be  due."  To  the  chromium  phosphate  the  name 
PHOSPiiocnROMiTE  is  given  [see  App.  I.,  p.  9].  From  the  Island  of  Elronuc,  Caribbean 
Sea.  [The  description  of  the  mixture  is  so  incomplete  that  the  existence  or  the  supposed 
species  cannot  be  regarded  as  proved.] 

Embolite,  Min.,  p.  115;  App,  II.,  p.  18. — A  mineral  from  the  silver  mines  in  the 
Troitzker  Bezirk,  Orenburg,  gave  W.  von  Beck  (J.  Min.,  1876.  165) :  Br  28-44,  CI  8-21,  Ag 
63-35  =  100,  or  AgBr  66-83,  AgCl  33-17  =  100,  which  corresponds  to  3AgBr  -f-  2AgCl.  It 
occurs  in  minute  octahedral  ci-ystals,  and  in  thin  crusts. 

Emerald. — See  Beryl,  p.  13. 

Emplecttte,  Min.,  p.  86;  App.  II.,  p.  18.— Anal.,  Aamdal,  Thelemarken,  Norway,  DaiCy 
Ch.  News,  xl.,  225,  1879. 

Enargite,  Min.,  p.  107;  App.  II.,  p.  18.— Cryst.,  Mat7cnkr)pfl,  near  Brixlogg.  Tyrol. 
von  Zepharomch,  Z.  Kryst.,  iii.,  600,  1879.  In  compound  crystals,  twins  and  star-shaped 
threelings,  twinning  plane  i-f,  Argentine  Republic,  vom  Rath,  7j.  Kn-st.,  iv.,  426.  Also 
from  Mancayan,  Luzon,  twins,  etc.,  Zetthr  {KV-'m),  J.  Min..  1880.  i.,  159  (rcf.). 

Anal.,  quoted  by  Brackcbusch,  Min.  Rcpuh.  Arirentina,  49^  1879. 

Occurrence  in  Mexico,  Burkharf,  Naturaloza,  iii.,  336,  1875. 

See  also  Clarite,  p.  27,  Famatinite,  p.  45. 
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Enstatite  Min.,  p.  208;  App.  II.,  p.  18.— Cryst.,  Kjorrestad,  near  Bamle,  Norway,  in 
enormous  crystals,  with  analyses,  Biogger  and  vom  Rath,  Z.  Kryst.,  i.,  18,  1877.  Groditz- 
ber"-  near  Liegnitz,  Silesia,  cryst.  and  optical  exam.,  v.  Lasaulx,  J.  Min.,  1878,  673. 
Smmim   pseudomorphous  crystals,  Seligmann,  Z.  Kryst.,  iii.,  81,  1878. 

Anal.',  Georgia,  Konig,  Proc.  Acad.  Nat.  Sc.  Philad.,  1877,  198. 

Enysite,  Collins,  Min.  Mag.,  i.,  14,  1876;  C.  Le  Neve  Foster,  ibid.,  p.  9. 

Forms  a  bluish  green  stalagmitie  crust.  H.  =  2-2-5.  G.  =  1*59.  An  analysis  gave : 
SO,  8-12  AI.O3  29-85,  CuO  16-91,  CaO  1-35,  SiO.  3-40,  CO.  1-05,  H.O  (over  H.SO4  after  3 
days)  14-04  at  150°  C.  18*21,  at  a  red  heat  7-17,  Fe.Og,  CI,  Na,0  tr.  —  100-10.  Compare 
analyses  by  Flight  (J.  Ch.  Soc,  Jan.,  1871)  and  Pisani  (Phil.  Mag.,  Ap.,  1868). 

Found  at  St.  Agnes,  Cornwall,  in  one  of  the  caves  at  the  old  quay.  Named  after  J.  S. 
Enys,  F.  G.  S.  [A  most  improbable  compound.  Groth  shows  that  it  is  to  be  regarded  as 
merely  a  mechanical  mixture  (Z.  Kryst.,  i.,  75).] 

EosiTE.— App.  I.,  p.  5. 

Eosphorite.— See  CMldrenite,  p.  24. 

Epiboulangerite. — App.  I.,  p.  5. 

Epidote,  Min.,  p.  281;  App.  II.,  p.  18.— Cryst.,  v.  Kolcscharof,  Min.  Eussl.,  vi.,  297, 
1874.  Ileponselkii,  Finland,  Wiik,  ffifv.  Finsk.  Vet.  Soo.,  xix.,  69,  1876-7.  Optical  exam., 
Fouque-Levy,  Ann.  Min.,  VII.,  xii.,  434,  1877,  Groth,  Min.Samml.,  Strassburg,  p.  195, 
1878.  Cryst.  monograph,  description  of  crystals  from  many  localities,  with  a  large  num- 
ber of  new  forms,  and  a  catalogue  of  all  occurring  planes.  Bucking,  Z.  Kryst.,  ii.,  321, 
1878.  Cryst.  monograph,  giving  many  measurements,  and  the  constants  deduced  from 
them,  JV.  von  Kokscharof,  Jr.,  St.  Petersburg,  1879  (Min.  Russl.,  viii.,  43,  1881). 

Photometric  measurements  of  liglit  absorption,  Pulfrich,  Z.  Kryst.,  vi.,  157,  1881. 

Anal.,  Allochetthal,  Tyrol,  Dolter,  Min.  Mitth.,  1875,  175.  Syra,  Ludecke,  ZS.  G.  Ges., 
xxviii.,  262,  1876.  Quenast,  Belgium,  Benard,  Bull.  Ac.  Belg.  11.,  1.,  170,  1880.  Amelia 
Co.,  Va.',  Lippit,  Ch.  News,  xliii.,  208,  1881.  Analyses  of  varieties  occurring  crystallized 
together  in  parallel  position,  Zoptau,  Silesia,  Bauer,  J.  Min.,  1880,  ii.,  78.  Analyses  and 
discussion  of  composition  of  the  species  of  the  epidote  group,  Laspeyres,  Z.  Kryst.,  iii., 
525,  1879.  The  doubts  suggested  by  Laspeyres  in  regard  to  the  correctness  of  the  accepted 
formula  lInCa4[Al2];;Si60-26  are  answered  by  Tschermak  and  ISipocz,  Ber.  Ak.  Wien,  Ixxxii., 
141,  1880,  and  still  further  by  Ludwig,  Min.  Petr.  Mitth.,  iv.,  153,  1881. 

Epigenite.— App.  I.,  p.  5. 

EpipnANiTE.— App.  I.,  p.  6. 

Epistilbtte,  Min.,  p.  443;  App.  II.,  p.  19.— Des  Cloizeaux  finds  epistilbite  to  be  mono- 
clinic  in  optical  characters  (Bull.  Soc.  Min.,  ii.,  161,  1879).  A  similar  result  is  reached  by 
Tenne  (J.  ]\Iin.,  1879,  840;  1880,  i.,  43)  ,who  discusses  fully  the  crystalline  form.  He  also 
quotes  an  analysis  by  Jannasch,  SiOo  58-55,  AI2O3  17-15,  CaO  8-99,  H.O  15*41  =  100-10, 
which  corresponds  nearly  to  the  accepted  formula  Ca[Al2]  SieOiB  -f  5aq. 

Found  by  Seligmann  with  heulandite,  stilbite,  etc.,  at  Viesch,  Canton  Wallis,  Switzer- 
land, Tenne,  J.  Min.,  1880,  i.,  285. 

Tenne  has  examined  the  parastilbite  of  von  Waltershausen,  and  refers  it  with  little 
question  to  epistilbite,  J.  Min.,  1881,  ix.,  195. 

Ludecke  finds  that  reissite  (App.  I.,  p.  14)  is  nearly  identical  in  form  with  epistilbite 
(monoclmic),  so  that  it  should  probably  be  united  to  that  species;  it  differs  only  in  hard- 
ness, and  in  that  it  is  said  to  contain  alkalies,  J.  Min.,  1880,  ii.,  200;  1881,  i.,  162. 

Epsomite,  :Min.,  p.  463.— Argentine  Repub.,  analyses  quoted  by  J5mcZ;e5MSc7i,  Min.  Ar- 
gentin.,  73,  1879.  1       '         J        1  J 

A  massive  variety  is  called  reichardtite  by  Krause  (Arch.  Pharm.,  III.,  v.,  423,  and 
vi.,  41,  in  Z.  Gt's.  Nat.,  II.,  x.,  554) — [the  new  name,  however,  is  most  unnecessary]. 
CrystaUine,  granular  or  foliated.     Cleavage  easy.     G.  =  1*6-1*7.     Transparent  to  trans- 
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lucent.     Fracture  conchoidal.     The  analyses  agree  closely  with  the  formula   MgSO,  + 
7aq,  viz. : 


S03 

MgO 

IIvO 

1.  Stassfurt           d)  o9-23 

9-83 

51-17     = 

100-23. 

2.  Leopoldshall           ^9-ai 

9-77 

51-20     = 

100-28. 

Occurs  forming  thin  layers  associated  with  carnallite,  at  Stassfurt  and  LeopoldshalL 

Erdmannite.— Engstrom  (iDaug.  Diss.  Ujisala,  1877.  abstr.  in  Z.  TCrvst.  iii..  199,  1878) 
has  analyzed  a  mineral  from  the  Stocko,  >ior\vay,  wliicli  lie  re^^^jinl.s  a.s  prohahlv  the  same 
as  that  named  erdmannite  by  E.smark  (Miii.,  p.  4U,  see  lierlin,  Pogg.  Ann.,  Ixxxviii..  102), 
and  also  identical  with  that  analyzed  by  iMieliai'lrfon  and  Nobel  uMichaelsf)tiite,  Mhi  ,  p' 
289).  He  obtained  :  SiO,  25-15,  B,0,  8-18,  ZrO,  2  14,  ThO .  9-93,  F.^A),  a-01,  Ce.Oa  9-00 
Dio(La.)03  806,  Y0O3  1-64,  Er,03  0-50,  FeO  310,  CaO  18  78,  BeO  310,  Na,0  1-02,  K,0 
0-42,  HoO  5-25  =  100.  The  author  writes  the  formula  lisSiOo  +  Be^SiOs  +  3aq,  and  sug- 
gests a  relation  to  datolite. 

Another  mineral  related  to  erdmannite,  analyzed  by  Damour  (Ann.  Ch.  Phys.,  V.,  xii., 
411,  1877)  gave  results  varying  somewhat  widely  from  the  above  analysis;  he  found  12*10 
p.  c.  H2O  (see  Ilomilite,  p.  59). 

Erilite.  H.  C.  Lewis,  Proc.  Ac.  Nat.  Sc.  Philad.,  1880,  292.  ^Minute  acicular  crystals, 
looking  like  tufts  of  white  wool,  observed  in  a  cavity  in  quartz  from  Herkimer  Co.,  N.  Y. ; 
chemical  nature  unknown.  The  cavity  also  contained  a  liquid  of  undetermined  character. 
[A  substance  of  unknown  characters,  not  even  proved  to  be  new,  does  not  deserve  a  name 
— the  practice  of  provisionally  attaching  names  in  such  cases  is  to  be  condemned.] 

Eriochalcite.  Copper  chloride  from  Vesuvius  (1870),  by  Scacchi  (Bull.  Soc.  Min.,  i., 
132). 

Ersbyite. — Min.,  p.  361;  App.  II.,  p.  19. 

Erythrite. — Min.,  p.  558;  App.  II.,  p.  19. 

ERYTHROSiDERrTE,  App.  II.,  p.  10. — Vesuvius,  Scarchi,  Contrib.  Min.,  II..  p.  42,  1874. 
DouGLASiTE,  from  Douglasshall,  is  2KC1,  FeClj,  2H...0,  Ochaenius,  Frccht,  Ber.  Ch. 
Ges.,  xiii.,  2328,  1881. 

Erythrozincite.  Damour,  Bull.  Soc.  Min.,  iii.,  156,  1880.  Occurs  in  thin  plates  appar- 
ently crystalline.  Color  red.  Streak  pale  yellow.  Translucent.  Contiims  sulphur,  zmc, 
and 'manganese,  as  proved  by  a  qualitative  examination  on  the  small  amount  of  material 
available.  B.  B.  gives  sulphurous  fumes  in  the  open  tube,  fuses  in  the  forceps  to  a  bUck- 
ish  slaf^.  Dissolves  in  nitric  acid  with  the  separation  of  a  little  sulnhur.  Occurs  \\\  veins 
of  lapis  lazuli,  from  Siberia.  Des  Cloizeaux  (ib.,  iv.,  40.  1881)  finds  that  chuivago  plates 
of  this  mineral  show  in  polarized  light  a  black  cross  (positive),  resembhng  that  of  wurtzit^s 
both  natural  and  artificial.  He  concludes  that  it  is  probably  a  manganesian  variety  of 
this  mineral. 

EsMARKiTE.— See  Anorthite,  p.  7;  and  App.  II.,  p.  19. 

Ettri.vgite,  App.  II.,  p.  19.— Optically  uniaxial,  negative,  Bertrand,  Bull.  Soc.  :Min., 
iv.,  34,  1881.  ' 

Euchlorite. — See  Ilica  Group,  p.  77. 

EucLASE,  Min.,  p.  379;  App.  II.,  p.  19.-0ryst.,  KuUMv^YiirV   ^^Hn  Ges   St.  Pet     II 
AiV.,  147,  1879.    Brazil,  Guijot,  Z.  Kryst.,  v..  250.  IHsO.     From  the  Iloho   rauern.  TjtoI, 
perhaps  from  Rauris,  crystals  described  by  Becke,  Mm.  Petr.  Mitth.,  iv.,  14 <,  1»»1. 

Eucrasite.     S.  R.  PaiJkuU,  Geol.  For.  Forh.,  iii.,  3.50.  1877. 

Orthorhombic(?).    II.  =  4-5-5.  G.  =  4-39.  Lustre  greasy.    Color  blackish  brown.  Streak 
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brown  Slightly  translucent  in  thin  splinters.  Fracture  uneven.  Brittle.  Analysis : 
Si^WG-'^O  TiO;i-27  SnO.>(?)l-15,  ZrO.  0-60,  MnO.  2-84,  ThO.  35-96,  CeO.  5-48,  Ce.Oa 
6-13.  Lalo;  (Di.63)  2-42,  Y.O3  4-33,  Er.Os  1-62,  Fe.Oa  4-25,  AI.O3 1  77,  CaO  4-00,  MgO  0-95, 
KoO  0-11  Ka,0  2-48,  II2O  9-15  =  100-21.  The  quantivalent  ratio  for  R  :  [R^] :  R  :  Si  (Ti) : 
H  =  2-18'-  4*47  :  6-67  :  9*14  :  8-13.  B.  B.  fusible  (at  4)  on  the  edges.  The  borax  bead  in 
the  R  F.  is  violet,  in  the  0.  F.  yellow.  In  hydrochloric  acid  partially  soluble,  with  the 
evolution  of  chlorine.  Complcteljr  soluble  in  sulphuric  acid.  Occurs  near  Barkevik, 
Brovig,  Norway.  Named  from  sv  and  7<pddii.  [This  is  the  mineral  which  has  been 
referrecl,'with  a  question,  to  polycrase,  and  also  to  polymignite,  Dana,  Min.,  p.  523.  It 
seeniii,  however,  to  be  closely  related  to  thorite,  Min.,  p.  413.] 


Eucryptite.     G.  J.  Brush  and  E.  S.  Dana,  Am.  J.  Sc,  III.,  xx.,  266,  1880. 

Hexagonal.     Cleavage  probably  basal.     In  symmetrically  arranged  crystals,  imbedded  in 

albite  (see  figure).  Gr.  =  2-667.  Color  white.  Com- 
position Lio  [Alo]  Si208,  which  requires:  SiOo  47-51, 
Al.Oa  40-61,  Li>0  11-88  =  100.  Gelatinizes  in  hydro- 
chloric acid. 

Eueryptite  forms  with  albite  an  apparently  homo- 
geneous substance,  called  by  the  authors  "  /i  spodu- 
mene ;  "  it  is  derived  from  the  alteration  of  spodu- 
mene.  The  microscope  shows  the  two  minerals  of 
which  this  substance  is  made  up,  and  chemical  analy- 
sis serves  to  separate  the  latter  into  a  soluble  portion 
(eueryptite),  and  an  insoluble  portion,  albite.  This  is 
further  explained,  with  analyses,  on  p.  113.  From 
Branch ville.  Conn.  Named  from  ev,  well,  and  ytpvic- 
ToS,  concealed. 

EuDiALYTE,  Min.,  p.  248;  App.  II.,  p.  19. — Green- 
land, V.  Kokscharof,  Verh.  Min.  Ges.  St.  Pet.,  II.,  xiv., 
205,  1878;  Min.  Russl.,  viii.,  29,  1878. 

EuDNOPHiTE,  Min.  p.  433.— Anal.,  Bamour,  Bull.  Soc.  Min.,  iv.,  239,  1881. 

EuLYTiTE,  Min  ,  p.  391  ;  App.  II.,  p.  19. — Bertrand  regards  the  apparently  tetrahedral 
crystals  as  formed  of  four  rhorabohedrons  of  120°,  placed  with  their  vertices  at  a  common 
point.  A  section  cut  parallel  to  a  tetrahedral  face  exhibits,  in  converging  polarized  light, 
a  single  negative  axis  perpendicular  to  it,  Bull.  Soc.  Min.,  iv.,  61,  1881. 

EURALITE.— App.  I.,  p.  6. 

EusYNCHiTE,  Min.,  p.  609.— A  related  mineral  from  Laurium,  Greece,  gave  Pisani  (C.  R., 
xeii.,  1292,  1881) :  V,Or.  25-53,  PbO  50-75,  CuO  18-40,  CaO  1-53,  H^O  4-25=  100-46,  corre- 
sponding to  (Pb,  Cu):,V,0^,  if  the  water  is  neglected.  Occurs  in  crystalline  crusts  on 
quartz  ;  color  greenish  black  to  olive  green. 

Another  closely  related  mineral  is  called  tritochorite  by  A.  Frenzel  (Min.  Petr.  Mitth., 
ill.,  506;  iv.,  97, 1881).  Massive,  structure  fibrous-columnar.  Cleavage  parallel  to  fibres, 
distinct.    H.  =  3-5.     G.  =  6-25.     Color  blackish  brown  to  yellowish  brown.     Analysis: 


(I) 


V.Os 
24-41 


As.Oa 

3-76 


PbO 
53-90 


CuO 
7-04 


ZnO 
11-06 


=     100-17. 


Formula  approximately  RaV^Oe,  with  R  =  Pb,  Cu,  Zn.  B.  B.  fuses  easily  with  intumes- 
cence, giving  off  arsenical  fumes.  On  charcoal  gives  coatings  of  lead  and  zinc,  and  in 
R.  F.  a  load  globule.  Soluble  in  HNO3  and  in  HCl.  From  "  Mexico  or  South  America." 
Named  from  rpzro?,  third,  and  x^^P^^,  to  follow,  in  allusion  to  its  relation  to  eusynchite 
and  ariioxcne  (Ramnielsberg,  Min.  Chem.,  2d  ed.,  p.  290,  291). 


Euxenite,  Min.,  p.  521;  App.  II.,  p.  20.- 

1879.  rir  ,    I' 


-Cryst.  form,  Brogger,  Z.  Kryst.,  iii.,  483, 
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A  mineral  occurring  with  samarskite  in  Mitf;hell  Co.,  N.  C,  gavo  J.  L.  Smith  (Am.  J. 
Sc,  111.,  xiii.,  365,  1877):  Cb-O^  54-12,  WO3,  SnO,  0-21,  Y.-Os,  Ce.O,  24-10,  U,0,  9-5;i,  CaO 
5-5,{,  MnO  0-08,  FeO  0-31,  11,0  5-70  =  99-58.  G.  =  4-593-4-642.  Color  brownish  black 
to  hair  brown  ;  translucent  in  thin  fragments;  lustre  resinous.  [Smith  wills  this  euxenitc, 
but  that  it  cannot  be;  for  example,  Rammelsberg  finds  in  true  euxenitc  20-23-5  p  c  TiO,, 
and  G.  =  4-67-5-1.]  ^ 

Fahlerz.— See  Tetrahedrite,  p.  120. 

Fahlunite.— Min.,  p.  484;  App.  II.,  p.  20. 

Fairfieldite.     G.  J.  Brush  and  E.  S.  Dana,  Am.  J.  Sc.,  III.,  xvii.,  359,  1879. 

Triclinic.     Axes:  c-.h  \d  =  0-7065  :  3-5757  : 1-0000    Observed  planes  (sec  figure)  i-l  (a), 

i-m,  0{c\  i-l'{g),  I\m),  i4'  (n),  i-^io),  I{u),-\\p),-\\q)-\' 
(r),  -4-4(5).  Angles  ah  =78%  ac  =  92  ,  op  =-.  123  30',  cp  =  147°, 
bp  =  101°  30'.  Cleavage  b  highly  perfect,  a  less  so.  Usually 
in  foliated  to  lamellar  crystalline  aggregates ;  occasionally  curved, 
foliated,  or  fibrous,  in  radiating  masses.  H.  =3-5  G.  =  3-15. 
Color  white  to  pale  straw  yellow.  Streak  white.  Lustre  pearly 
to  sub-adamantine,  on  the  surface  of  perfect  cleavage  {0)  very 
brilliant.  Transparent.  Brittle.  The  planes  of  light  vibration 
intersect  a  in  lines  making  angles  of  40"  and  50'  with  tlio  obtuse 
edge  a  y  b;  in  the  latter,  an  optic  axis  is  visible  toward  the  edge 
named.  The  planes  intersect  b  in  lines  making  an'des  of  10' 
and  80°  with  the  edge  a  /  b,  the  second  axis  visible  in  this 
plane. 

Analyses  by  S.  L.  Penfield,  1,  of  a  clear  transparent  variety, 
filling  cavities  in  reddingite  ;  2,  of  the  massive,  somewhat 
friable  variety  : 


P2O5 

FcO 

MnO 

CaO 

NaoO 

K,0 

n.o 

Quartz 

1. 

38-39 

5-62 

15-55 

28-85 

0-73 

0-13 

9-98 

1-31 

=    100-56. 

2. 

39-62 

7-00 

12-40 

30-76 

0-30 

.... 

907 

0-55 

=r    100-30. 

The  ratio  of  P2O5  :  RO :  HoO  is  1  :  3  :  2,  and  tlie  formula  R.P.O^  +  2aq,  wi^h  R  =  Ca: 
(Mn  +  Fe)  =  2:l.  This  requires:  P0O5  39-30,  FeO  664,  MnO  1310,  CaO  30  99,  H,0 
997  =  100.  B.  B.  glows,  blackens,  and  fuses  at  4-15  to  a  dark  yellowish  brown  mass, 
coloring  the  flame  pale  green,  with  faint  reddish  yellow  streaks  on  the  upper  edge.  Reac- 
tions for  iron  and  manganese  with  the  fluxes.  In  the  closed  tube  gives  off  neutral  water; 
turns  first  yellow,  then  dark  brown,  and  becomes  magnetic.  Soluble  in  IICl  and  IINOs, 
Occurs  with  other  manganesian  phosphates  at  Branchville,  Fairfield  Co.,  Conn.  In  com- 
position fairfieldite  is  analogous  to  roselite,  p.  105. 

Famatinite,  App.  II.,  p.  20.— With  enargite  from  Cerro  de  Pasca,  Peru,  anal.  Frenzel 
(J.  Min.,  1875,  679)  S  33-46,  Sb  10-93,  As  7*62,  Cu  41-11,  Fe  643  =  99  55,  corresponding 
to  the  formula  3CU2S  +  (Sb,  As),S:„  or  that  of  enargite. 

According  to  vom  Rath  (Z.  Kryst.,  iv.,  426),  the  famatinite  from  the  Argontme  Repub- 
lic, which  also  occurs  with  enargite  (App.  II.,  p.  20),  has  the  same  form  and  angles  as 
the  latter  mineral,  as  was  to  be  exiDccted  from  the  essential  identity  in  composition. 

See  also  Enargite,  p.  41,  and  Ctarite,  p.  27. 

Faujasite.— Min.,  p.  433;  App.  II.,  p.  20. 


Feldspar  Group,  Min.,  pp.  335  to  361;  and  App.  II.,  p.  20.— Orynt.,  methods  of  twin- 
ng  of  triclinic  feldspars,  vom  Rath,  J.  Min.,  1876,  169,  ■       ■        ,      ■ 

Microscopic  structure,  Rutley,  Q.  J.  G.  Soc,  1875,  479.  Optical  oxarainaiion  of  miero- 
ine,  orthoclase,  and  various  triclinic  feldspars,  Den  Cloizeaiu;  Ann.  Ch.  1  hvs..  n^.  ix., 
3,  1876.  Crvst.  and  opt.  examination,  Vtiik,  (Efv.  Finsk.  \  et.  Soc.,  xix..  00.  18<6-<7, 
vinp-  rpsnlts  similar  to  tho.se  more  fullv  ol)tained  by  Schuster  (see  below).     Dotermmation 

xii.,  440  ct  scq.,  18.7; 
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see  also  Thoulct,  Ann.  Min.,  xiv.,  115  et  seq.,  1878.  Discussion  of  the  specific  gravities  of 
the  feldspar  species,  Goldschmidt,  J.  Min.,  Beil.-Bd.,  i.,  203,  IbSl. 

Schusttr  (Min.  Petr.  Mitth.,  iii.,  117,  1880),  has  carried  through  a  long  series  of  observa- 
tions as  to  the  optical  characters  of  the  triciinic  feldspars ;  and  has  established  the  important 
conclusion  that  in  an  optical  sense  there  is  the  same  gradual  transition  from  one  extreme 
(albiteS  to  the  other  (anorthite),  as  is  observed  in  the  chemical  composition.  Thus,  he  finds 
that  tiie  position  of  the  extinction-directions,  as  observed  on  the  basal  and  clinodiagonal 
planes,  the  position  of  the  axes  of  elasticity,  the  dispersion  of  the  axes,  and  the  axial  angle,  all 
show  this  gradual  change  in  the  same  direction.  These  conclusions  obviously  confirm  the 
now  almost  universally  accepted  view  of  Tschermak,  that  the  intermediate  triciinic  feld- 
spars ( plagioclase)  are  to  be  regarded  as  isomorphous  mixtures  of  albite  and  anorthite. 

Mallard  (]i\.\\\.  Soc.  Min.,  iv.,  96,  1881),  has  gone  further  and  shown  that  by  means  of 
fornmlas  deduced  by  him  (ib.,  p.  71),  on  the  view  that  in  isomorphous  mixtures  (as  of  albite 
and  anorthite)  each  element  usually  enters  without  change  of  its  own  characters,  it  is  possi- 
ble to  calculate  the  direction  of  extinction  for  the  two  planes  (0  and  *-*):  the  results  of 
calculation  and  experiment  agree  very  closely.  Experiments  by  Fouque  and  Levy  (Bull. 
Soc.  ]\iin.,  iv.,  63,  1881),  on  a  series  of  feldspathic  microlites  intermediate  between  albite 
and  anorthite,  give  results  at  variance  with  the  above  conclusions. 

Analyses  of  feldspars  from  various  localities  in  Scotland,  monograph,  Heddle,  Trans. 
Roy.  Soc.  Edinb.,  xxviii.,  197  et  seq.,  1877;  Min.  Mag.,  ii.,  36,  1878.  From  volcanic 
rocks  of  the  Andes,  vom  Rath,  ZS.  Gr.  Ges.,  xxvii.,  295  et  seq.,  1875.  Discussion  of 
composition  by  the  same,  J.  Min.,  1875,  897.     Smita,  Min.  Mitth.,  1877,  265., 

Examination  of  the  feldspar  pseudomorphs  of  the  Wilhelmsleite,  near  Ilmenau,  Dalmer^ 
J.  Min.,  1878,  225. 

Species  determined  by  the  flame  reactions,  Szabb  {for  title  see  Bibliography  in  Introduc- 
tion); determined  by  their  fusibility,  Bischof,  Dingl.  Pol.  Journ.,  ccxxii.,  319;  ccxxiii,  265. 

Artificial  formation  of  feldspar  species:  Fouque  and  Levy,  C.  R.,  Ixxxvii.,  700,  779;  xc, 
620,  1880;  Bull.  Soc.  Min.,  iv.,  63,  1881  (see  also  under  Orthoclase,  p.  87). 

Genth  (Report  Min.  Penn.,  p.  224,  1876)  shows  that  the  varieties  of  orthoclase,  called  by 
Lea  lennilite  and  delawarite,  are  identical;  an  analysis  showed  9*11  K2O,  4'88  NaaO. 
Analysis  of  Lea's  cassinite  from  Blue  Hill,  Delaware  Co.,  gave: 

SiO,     AI.O3  ¥g,0,   BaO    CaO   MgO   SrO  NaoO  K^O    ign 
G.  =  2-692    (3)    6200    19-97     0-12     3-71    0*19    0-02     tr.      4-43    9-00    0-19  =  100-23. 

This  feldspar  is  remarkable  for  affording  3-7  p.  c.  BaO,  but  an  optical  examination  is 
needed  to  flecide  its  ti-ue  relations. 

Another  feldspar  containing  barium  has  been  described  optically  bv  Des  Cloizeaux,  and 
chemically  by  Pisani  (Bull.  Soc.  Min.,  i.,  84,  1878);  locality  unknown."  Triciinic,  with  the 
angle  between  the  cleavage  planes  =  86°  37'  (near  labradorite),  in  optical  relations,  ap- 
proaches oligoclasc  and  albite.     An  analysis  gave : 

Si02     AI0O3   Fe^Os  BaO    CaO    MgO    Na^O  K2O    ign 
G.  =2-835        55-10    23-20     0-45    7-30    1-83    0-56     7-45     0-83    3-72     =     100-44. 

Quantivalent  ratio  of  R  :  [R.,]  :  Si  =  1  :  3  :  8,  or  that  of  hyalophane,  giving  the  formula 
(Na,,  Ba)  [Al,]  Si^O,,  [but  note  the  loss  of  3-7  p.  c.]. 
See  also  alhitey  anorthite,  labradorite,  microcUne,  oUgoelase,  orthoclase. 

Fergusonite,  Min.,  p.  524;  App.  II.,  p.  21.— New  localities:  Rockport,  Mass.,  anal.  J. 
L  Smith,  Am.  J.  Sc,  IIL,  xiii.,  367,  1877;  Burke  Co.,  N.  C,  id.,  BuU.  Soc.  Min.,  iii., 
19o,  also  Hidden,  Am.  J.  Sc,  III.,  xx.,  150,  1880.  Mitchell  Co.,  N.  C,  Shepard,  Am.  J. 
Sc,  III.,  XX.,  57.  >  »        x-       > 

Ferrite.— App.  II.,  p.  21. 

Ferroilmenite.— App.  I.,  p.  6. 

Ferrotellurite.    F.  A.  Genth,  Am.  Phil.  Soc,  xvii.,  119,  1877;  or  Z.  Kryst.,  ii.,  8. 

in  aencate  radiatmg  tufts,  also  in  very  minute  prismatic  crystals.     Color  between  straw 
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and  lemon-yellow  indining  to  greenish  yellow.  Contains  iron,  tollnrium.  Composition 
su<,'.i?ested  on  the  basis  of  a  qualitative  analysis.  FcTeO^.  Insoliihlc  in  ammonia;  soluble 
in  llCl.  Found  as  a  eoatini-:  on  quartz  associated  with  native  telhirium  and  tellurite,  at 
the  Keystone  mine,  Magnolia  District,  Colorado.     [Needs  further  examination.] 

Ferrotungsten.— App.  II.,  p.  21. 

FiFBROFERRiTE,  Min.,  p.  656;  App.  II.,  p.  21.— Anal.,  [Fc,]  S.HhOu  +  8aq,  Chi/i,  Brun, 
Z.  Kryst.,  v.,  104,  1880. 

FiBROLiTE,  Min.,  p.  373;  App.  II.,  p.  21.— St.  Michel,  Finland,  F.  J.  Wiik,  Z.  Kr}'st., 
ii.,  496. 
Optical  examination,  orthorhombic,  Des  Cloizeaux,  Bull.  Soc.  Min.,  iv.,  258,  1881. 

FiCHTELiTE. — Min.,  p.  735;  App.  II.,  p.  21. 

FiUowite.     G.  J.  Brush  and  E.  S.  Dana,  Am.  J.  So.,  III.,  xvii.,  363,  1879. 

Monoclinic;  pseudo-rhombohedral.  Axis  c  (vert.)  :  b  :  d  =  -8201  :  '5779  :  1 ;  /:^  =  89°  51'. 
Observed  planes  (see  %.):  0  (c),  2-i  (d),  1  (p).  Angle  cd  =  121"  29',  cp  =  121°  20',  pp  = 
84"  37'.  Cleavage  basal,  nearly  perfect.  In  granular  crystalline  masses,  n.  —  45. 
G.  =  3-43.  Lustre  sub-resinous  to  greasy.  Color  wax-yellow,  yellowish  to  reddish  brown, 
colorless.     Streak  white.     Transparent  to  translucent.     Analysis  by  S.  L.  reulield  ; 

P2O5       FeO      MnO       CaO      Na^O      LiaO      DjO    Quartz. 
(I)        39-10        9  33        39-42        4-08        5-74        0-06        1-G6        0-88  =  100-27. 

The  ratio  for  P2O5  :  RO  :  HoO  =  1  :  3  :  i  and  the  formula  is 
3R3P2O8  +  aq.  If  R  =  Mn  :  Fe  :  Ca  :  Na,  =  6  :  1  :  1  :  1,  this 
requires:  P0O5  40-19,  FeO  6-80,  MnO  40-19,  CaO  5-28,  Na,0 
5-84,  H2O  1-70  =  100.  B.  B.  fuses  at  1-5,  with  intumescence 
to  a  black  feebly  magnetic  mass,  coloring  the  flame  momenta- 
rily pale  green,  then  intensely  yellow.  In  the  eln^cd  tube  a 
little  neutral  water.  With  the  fluxes  reactions  for  manganese 
and  iron.     Soluble  in  HCl  and  IINO3. 

Occurs  with  other  manganesian  phosphates,  especially  rcddingite  and  triploidite,  in  a 
vein  of  albitic  granite  at  Branchville,  Conn.  Named  after  Mr.  A.  N.  Fillow,  of  Branch- 
villa. 

FiscHERiTE,  Min.  p.  582.— Des  Cloizeaux,  Verb.  Min.  Ges.  St.  Pet.,  II.,  xi.,  32,  1876; 
V.  Kokscharof,  Min.  Russl.,  vii.,  23. 

Fluocerite. — Min.,  p.  126;  App.  II.  p.  21. 

Fluorite,  Min.,  p.  123;  App.  II.,  p.  21.— Oryst.,  Striegau,  Silesia,  v.  Lasatilx,  J.  Min., 
1875.  134,  and  Z.  Kryst.,  i.,  359,  1877;  Kongsbcrg,  Norway,  same,  ib.,  p.  368;  Miinsterthal, 
Klocke,  Ber.  Nat.  Ges.  Freiberg,  vi.,  461,  1876.  Natural  etchings  on  crystalline  faces, 
due  to  trapezohedron  3-3,  Werner,  J.  Min.,  1881,  i.,  14. 

♦'Photo-electricity,"  Ilankel,  Wied.  Ann.,  ii.,  66,  1877.  Constants  of  elasticity,  Klang, 
Wied.  Ann.,  xii.,  321,  1881. 

Dark-colored  varieties  from  Wlilsendorf  ("antozonitc")  yield  free  fluonne  on  fresh  frac- 
ture, perhaps  from  eerie  fluoride,  Loew,  Ber.  Chem.  Ges.,  xiv.,  1144,  1881. 

According  to  ^Mallard  (Ann.  Min.,  VII..  x.,  115,  1876),  fluorite  is  only  pseudo-isometric, 
the  method  of  grouping  of  the  individual  crystals  being  analogous  to  analcite  (q.  v. ;  also 
see  p.  viii). 

Foresite,  App.  II.,  p.  22.— Similar  to  stilbite  in  optical  characters,  Des  Cloizeattx,  J. 

Analysis' bv  Sansoni:  (1)  SiO,  49*97,  Al.Oa  24-12,  CaO  8-8:?,  Na.O,  K.O  0-46,  11,0  17-06, 
MgO  tr.  =  99-94.  He  calls  attention  to  the  similarity  to  stilbite^  and  questions  whether  the 
species  is  really  independent  of  it.     Att.  Soc.  Tosc,  iv.,  317,  1879. 
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Franklandite,  Reynolds,  Phil.  Mag.,  V^  iii.    284,  1877. 

xAlassive,  with  fine  fibrous  structure.  H.  =  1.  G.  =  1'65.  Color  white.  An  analysis 
gave  : 

B,03  CaO  Na^O  H^O  (Na,K)  CI    CaS04+2aq. 

[43-76*]  12-10*  12-37  27-92  2-41  1-44    =    100. 

*  Other  independent  determinations  gave  B^O^  41-81,  CaO  11-94,  HjO  27-66. 

Deducting  impurities,  the  formula  deduced  is  Na4Ca2Bi2022,  ISHaO.  Slightly  soluble 
in  water,  readily  in  dilute  HCl  and  HNO3.  Fuses  easily.  From  Tarapaca,  Peru.  [Very 
near  ulexite,  Min.,  p.  598.] 

Franklinite,  Min.,  p.  152;  App.  II.,  p.  22.— Franklin  Furnace,  N.  J.,  analyses  giving 
the  spinel  ratio,  Seyms,  Am.  J.  Sc,  III.,  xii.,  210,  1876. 

Fredricite.— See  Tennantite,  p.  119. 

Freieslebenite,  Min.,  p.  93;  App.  L,  p.  4.— Cryst.,  twins,  Hiendelaencina,  Spain, 
Bucking,  Z.  Kryst.,  ii.,  425,  1878.  Yrha  obtained  identical  results  for  the  specific  gravity 
of  freieslebenite  from  Hiendelaencina,  and  diaphorite  of  Przibram,  viz.,  6-040;  analysis  by 
Morawski,  quoted  by  him,  yielded  the  same  result,  Z.  Kryst.,  ii.,  159,  1878. 

Bertrand  mentions  diaphorite  from  Zancudo,  Xew  Granada,  Bull.  Soc.  Min.,  iii..  Ill,  1880. 

Frenzelite. — See  Guanajuatite,  p.  53. 

Freyalite.    EsmarJc ;  Damour,  Bull.  Soc.  Min.,  i.,  33,  1878. 

Resembles  some  brown  thorites.  Scratches  glass  slightly.  G.  =  4-06-4-17.  Color 
brown.  Streak  yellowish  gray.  Translucent  in  thin  splinters.  Lustre  resinous.  An 
approximate  analysis  gave: 

SiO,   CeaOi  LaaOs,  DisO^  ThOa  Al^OaCZrOs?)  Fe^Os  Mn304  K2O,  NaaO  H2O  ign. 
20-02    28-80         2-47         28-39  6-31  2*47    1-78  2-33       7-40  082  =  100-79. 

B.  B.  swells  up  but  does  not  fuse.  In  the  closed  tube  decrepitates,  gives  off  water,  and 
becomes  white.  With  salt  of  phosphorus  in  R.  F.  dissolves,  forming  an  opal-like  glass, 
which  in  0.  F.  becomes  brown,  and  on  cooling  is  colorless  and  translucent.  -  With  borax  in 
0.  F.  gives  a  transparent  brown  bead,  becoming  almost  colorless  on  cooling,  and  showing  in 
the  spectroscope  an  absorption  band  on  the  border  of  the  red  and  orange  (Di).  Dissolves 
readily  in  acid,  giving  gelatinous  silica.  With  HCl  chlorine  is  given  off.  From  the  neigh- 
borhood of  Brevig,  Norway. 

FriedeUte.    Bertrand,  C.  R.,  Ixxxii.,  1107,  1876;  Z.  Kryst.,  i.,  86. 

Rhombohedral ;  c  (vert.)  =  0-5624.  Crystals  often  tabular.  Observed  planes  0,  R,  and  J, 
the  two  last  often  striated  parallel  to  their  intersection- edge.  0  /\  R  =  147%  R  /\  R  = 
123°  42'.  Double  refraction  strong,  axis  negative.  Cleavage  basal  perfect.  Massive,  with 
saccharoidal  structure  and  distinct  cleavage,  passing  into  close  compact  with  indistinct 
cleavage.  II.  =  4-5.  G.  =  307.  Color  rose  red.  Powder  pale  rose.  Transparent-trans- 
lucent.    Optically  uniaxial,  negative.     Analysis  (mean  of  several) : 

SiOs  MnO(FeOtr.         MgO.  CaO  HoO 

36-12  5305  2-96  7-87  =  100. 

Formula  deduced:  MniSiaOm,  211,0.  B.  B.  fuses  easily  to  a  black  glass.  Gives  off 
water  in  the  closed  tube.  Reaction  for  manganese  with  the  fluxes.  In  HCl  dissolves, 
forming  a  jelly.  Associated  with  rhodochrosite  and  alabandite  at  the  manganese  mine 
of  Adervielle,  vallee  du  Louron,  Hautes  Pyrenees.  [The  formula  may  be  written 
H,Mn,Si,0,2  =  RoSiO,,  the  composition  then  corresponds  with  that  of  dioptase  HaCuSiOi, 
to  which  it  seems  to  be  related  in  form.] 
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Frieseite. — See  Sternhergite,  p.  115. 

Frigidite. — See  Tetraliedrite,  p.  115. 

Gadolixite,  Min.,  p.  203;  App.  II.,  p.  22.— Microscopic  examination  of  specimens  from 
different  localities,  A.  Sjogren,  Geol.  For.  Forh.,  iii,,  2o8,  1877. 

Anal.,  Stora  Tuna,  G.  Lindstrom,  Geol.  For.  Forh.,  ii.,  218,  1874.  JIumpidge  and 
Blimey,  J.  Ch.  Soc,  xxxv.,  117.  1879  (Z.  Kryst.,  vi.,  94). 

Examination  of  earths  contained,  Marignac,  Bibl.  Univ.  Gen.,  Ixi.,  288,  1878;  (>'tterbium), 
Ixiv.,  1878.     Containing  scandium,  Ckve,  ffifv.  Ak.  Stockh.,  xxxvi.,  7,  p.  3,  1879. 

Gahnite,  Min.,  p.  149;  App.  II.,  p.  23.— Anal.,  Brazil,  Damour,  Bull.  Soc.  Min.,  i.,  93, 

1878.     Tiriolo,  Calabria,  Mauro,  Ace.  Line.  Trans.,  111.,  iii.,  65,  1879. 

Formed  with  tridymite  at  a  zinc  furnace,  from  the  alteration  of  the  distillation  vessels, 
Schulze  and  Stelzner,  J.  Min,,  1881,  i.,  120. 

Galenite,  Min.,  p.  40;  App.  IT.,  p.  23.— Cryst.,  Freiberg,  etc.,  Groth,  Min.-Samml. 
Strassburg,  p.  46,  1878.  Ilessclbach,  Westphalia,  vom  Rath,  Z.  Kryst.,  iv.,  428,  1880. 
"Schlagliguren,"  Weiss,  ZS.  G.  Ges.,  xxix.,  209,  1877. 

Habach,  Salzburg  (BL^Sj  197  p.  c,  G.  =  7.50).  Octahedral  cleavage  very  perfect,  cubic 
less  so.  After  ignition  cubic  cleavage  most  readily  obtained  ;  with  interposed  twinning 
lamellae  parallel  3-3,  v.  Zepharovich,  Z.  Kryst.,  i.,  155,  1877.  A  crystal  (15  grams)  witS 
perfect  octahedral  cleavage  has  been  found  by  Briin  on  the  glacier  of  Leschant,  Mont 
Blanc,  Bull.  Soc.  Min.,  iv.,  260,  1881. 

Recent  formation  from  Bourbonnc-les-Bains,  Dauhree,  C.  R.,  Ixxx.,  604,  1875  ;  Ixxxi., 
184.     Containing  selenium,  Guanajuato,  Mexico,  Navia,  Naturaleza,  iv.,  42,  1877. 

Pseudomorph  after  staurolite,  Brittany,  Firket,  Bull.  Soc.  Geol.  Belg.,  vi.,  152,  1879. 

See  also  Huascolite,  p.  60. 

Galenobismutite.     H.  Sjogren,  Geol.  For.  Forh.,  iv.,  109,  1878. 

Massive,  compact,  sometimes  radiated.  II.  =  3-1.  G.  =  6  •88,  Lustre  metallic,  brill- 
iant. Color  tin  white.  Streak  grayish  black,  shining.  Composition  PbBiS«,  or  PbS  + 
BizSa  =  S  16-95,  Bi  55-6>,  Pb  27'43  =  100.     Analyses  (1.  c): 


S 

Bi 

Pb 

Fe 

1. 

17-35 

54-69 

27  65 

tr. 

=    90-69. 

2. 

16-78 

54-13 

27-18 

tr 

=     98-09. 

B.  B.  reacts  for  bismuth  and  lead,  fusing  easily  on  charcoal.  Dissolves  with  difficulty  in 
hydrochloric  acid,  readily  in  strong  nitric  acid.  Occurs  with  bismutite  at  the  Kognifva, 
Nordmark,  Wermland,  Sweden.  Sometimes  carries  gold.  [The  bismuth  compound  corre- 
sponding to  zinkenite  and  sartorite.  ] 

A  related  mineral,  containing  a  little  selenium,  is  described  by  Atterhcrg  as  occurring  at 
Fahlun,  Sweden  (Geol.  For.  F(3rh.,  ii.,  70,  1874\  as  follows  : 

Massive.  H.  =  2-3.  Lustre  metallic.  Color  steel  grav,  becoming  slightly  reddish. 
An  analysis  gave  (-3):  Bi  68-40,  S  10  ;;9,  So  1-15,  Pb  17-90,  Fo  1-52,  insol.  muartz)  160  = 
100-96.  The  calculated  formula  is  BiJ'bS,.  The  substance  is  regarded  as  an  iutimato 
mixture  of  native  bismuth  with  a  sulphobismutite  of  lead  (PbS,  BivSa^.  The  author  mlds 
that  such  mixtures,  containing  metallic;  bismuth,  are  not  uncommon  (see  Sihionite,  p.  53). 

Anoth(;r  related  mineral,  also  from  Fahlun,  has  been  examined  by  Nordstrom  (ib.,  iv., 
268,  1879),  containing  4 •79-5-11  p.  c.  Se. 

Ganomalite.    Nordenskiold,  Geol.  For.  Forh..  iii.,  121.  1876;  HS-?.  1877. 

Massive,  without  distinct  cleavage.  Stron<,dy  doubly-refractuig.  Optically  fuaxial.  with 
very  small  angle  (Des  Cloizeaux,  Bull.  Soc.  Min.,  i.,  8,  1878).  II.  =  4.  G.  =  4  98.  Lustre 
greasy.  Colorless  or  white,  to  whitish-gray.  Transparent.  Composition  (Pb,  Mn)SiOi; 
approximate  analysis,  G.  Lindstrom  : 

MgO 

3-68  alkalies,  ign.  IBS  =  99  58. 


SiOa 

PbO 

MnO 

CaO 

34-55 

34-89 
4 

20-01 

4  89 
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B.  B.  fuses  easily  to  a  clear  glass,  which  in  R.  F.  is  colored  black  by  reduced  lead.  On 
charcoal  with  soda  a  lead  globide,  and  a  coating  of  lead  oxide.  Easily  soluble  in  nitric 
acitl,  with  the  separation  oi  gelatinous  silica. 

Occurs  very  sparingly  with  tephroite  (which  it  closely  resembles),  native  lead,  calcite, 
and  jacobsite,  at  Langbau,  Wermland,  Sweden.     Named  from  yayooua,  brightness. 

Nordensl:iuId  (p.  384)  nientions  the  occurrence  at  Langban,  of  a  second  lead  silicate, 
very  similar  in  appearance  and  blowpipe  reactions  to  the  above,  but  with  two  distinct  cleav- 
ages, at  an  angle  of  104'  33'.  The  material  available  was  too  scanty  for  full  examination, 
but  he  suggests  that  it  may  be  a  more  distinctly  crystallized  variety  of  ganomalite.  [Com- 
pare the  other  lead  silicates,  Kentrolite,  Hyalotekile,  MelcmoteJcite.] 

Garnet,  Min.,  p.  265;  App.  II.,  p.  23.— Cryst.,  Geyer,  Saxony,  v.  Lasaulx,  J,  Min., 
1875,  14'J,  As  a  secondary  mineral  on  trap  rock,  New  Haven,  Conn.,  also  anal.,  E.  8. 
Dana,  Am.  J.  Sc,  III.,  xiv.,  215,  1877.  Ptitschthal,  Tyrol,  vom  Rath,  Z.  Kryst.,  ii.,  173, 
1878;  Piz  Alpetta,  Dissentis,  Switzerland,  vom  Rath,  Z.  Kryst.,  v.,  495,  1881. 

(Colophonite)  possessing  double-refraction,  and  in  part,  at  least,  to  be  referred  to  vesu- 
vianite,  Wichmann,  Pogg.,  clvii.,  282,  1876  ;  v.  Lasaulx,  J.  Min.,  1876,  630.  Specific 
gravity  determinations,  C/mrch,  Geol.  Mag.,  II.,  ii.,  321,  18*5. 

Anal.,  in  lava  of  Santorin  (melanite),  Fouqiie,  C.  R.,  Ixxx.,  631, 1875.  Yancey  Co.,  N.  C. 
(spessartite),  Konig,  Proc.  Ac.  Nat.  Sc.  Philad.,  1876,  53.  St.  Marcel  (spessartite),  Pisani, 
C.  R.,  Ixxxiii.,  107,  1876.  Fichtelgebirge,  v.  Gerichten,  Ann.  Ch.  Pharm.,  clxxxv.,  209. 
Kai.serstuhl  (melanite,  3-7  p.  c.  TiOa),  Knop,  Z.  Kryst.,  i.,  62,  1877.  Scotland,  several 
localities  (11-15  p.  c.  MnO),  Heddle,  Min.  Mag.,  ii.,  85,  1878  (Trans.  Roy.  Soc.  Ed.,  xxviii., 
299  et  seq.,  1878).  Leiperville,  Delaware  Co.,  Penn.  (grossularite),  Konig,  Proc.  Ac.  Nat. 
Sc.  Phil.,  1878,  81.  Ural  (green  var.).  Church,  Min.  Mag.,  ii.,  191,  1879  (but see  Z.  Kryst., 
v.,  614).  Pic  Posets,  near  La  Maladetta,  Pyrenees  (chrome)  Damour,  Bull.  Soc.  Min.,  ii., 
165,  1871).  Syssersk,  Ural  (demantoid),  Rammelsberg,  ZS.  G.  Ges.,  xxix.,  819,  1877 ;  Wal- 
ler, Geol.  For.  Forh.,  iv.,  184, 1878  ;  Losch,  J.  Min.,  1879,  785  (see  Church,  above);  vj 
Kokscharof,  Min.  Russl.,  viii.,  310,  1881.  Wakefield,  Quebec  (4-95  p.  c.  CraOs),  Har- 
rington,  Can.  Nat.,  II.,  ix.,  305,  1880.  New  South  Wales,  lAversidge,  Proc.  Roy.  Sdc.i 
N.  S.  W.,  Sept.  1,  Nov.  3,  1880. 

Absorption  spectrum,  Vogel,  Ber.  Checi.  Ges.,  Berlin,  x.,  373,  1877. 

Altered  to  chlorite.  Lake  Superior,  Pumpelly,  Am.  J.  Sc,  III.,  x.,  17,  1875. 

Occurrence  in  Hungarian  trachytes,  Szaho,  J.  Min.,  Beil.-Bd.,  i.,  302,  1881. 

Referred  by  Mallard  (Ann.  Min.,  VII.,  x.,  100,  1876)  to  the  triclinic  system  (pseudo- 
isometric).  His  conclusions  are  supported  by  Bertrand  (Bull.  Soc.  Min.,  iv.,  12,  13,  1881), 
who  describes  more  fully  the  supposed  method  of  grouping  of  the  biaxial  elements.  For 
example,  a  dodecahedral  crystal  of  aplome,  according  to  this  view,  is  made  up  of  48  biax- 
ial crystals  in  the  form  of  triangular  pyramids  meeting  at  the  centre  of  the  dodecahedron; 
the  bases  of  four  of  these  pyramids  *  together  form  a  dodecahedral  plane.  The  acute 
negative  bisectrix  is  sensibly  normal  to  the  base  of  the  pyramid,  and  the  plane  of  the  axes 
sensibly  parallel  to  the  longer  diameter  of  the  rhombic  face;  the  axial  angle  is  about  90°. 
Bertrand  adds  that  such  a  crystal  can  be  mechanically  divided  into  the  48  individuals  cor-  i 
responding  to  the  optical  division  [but  see  also  p.  viii,  analcite,  p.  5,  boracite,  p.  17]. 

Garxierite,  App.  II.,  p.  23.— It  has  been  shown  that,  as  previously  suggested,  the  sub-i 
stance  called  garnierite  is  not  a  definite  mineral,  but  consists  of  a  hydrous  magnesian  sili- 
cate more  or  less  impregnated  with  nickel  oxide;  the  amounts  of  magnesia  and  nickel  vary 
widely.  Some  writers,  however,  prefer  to  regard  the  Ni  as  chemically  replacing  the  Mg  (in 
KbiOa  +  warp,  but  this  seems  very  doubtful.— See  Ulrich,  Am.  J.  Sc,  III.,  xi.,  235, 1876; 
lypke  iound  m  two  samples,  5o'!)0  and  66-97  SiO^,  Ch.  News,  xxxiv.,  193,  1876;  Gamier, 
L  K.,  Ixxxii  1451,  1876;  Ixxxvi.,  684,  1878;  Des  Cloizeaux,  anal,  by  Damour,  Bull.  Soc 
Min.,  1.,  2d,  18(8;  vom  Rath,  Ber.  nied.  Ges.  Bonn,  Jan.  and  July,  1878  (analyses  by 
1  i9?n^  T  •  ^^^r  ^^^^''^'  ^^^'^^^'«%e,  Proc.  Roy.  Soc  N.  S.  W.,  Dec.  9,  1874,  and  Sept. 
7  ■^''^*^-  .-^^^'^^•'^'^SG  calls  the  commonly  occurring  dark  green  unctuous  mineral,  nmmea- 
lie,  and  tlie  rarer  pale  green  adhesive  mineral,  garnierite  ;  the  latter  he  characterizes  as  a 
grcon-colored  halloysitc;  in  the  former  the  NiO  varies  between  3252  and  0-24  p.  c,  and  the 
MgO  between  1061  and  24-82 p.  c 

Similar  deposits  have  been  found  in  Spain,  Meissonier,  C.  R.,  Ixxxiii.,  229,  1876. 

Gastaldite.— See  Glaucophane,  p.  62. 
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Gay-Lussite,  Min.,  p.  706. — Accordincr  to  Des  Cloizeaux,  the  so-called  nseiidomorphs  of 
calcium  carbonate  after  gay-lussite,  from  San^erhausen,  have  nothing:  to  do  with  the  latter 
mineral,  but  are  probably  pseudomorphs  after  celestite;  Grotli  re^'ards  them  as  pseudo- 
morphs  after  anhydrite  (Min.-Samml.  Strassburg,  p.  142,  1878).  Clarence  Kinc:,  however, 
describes  large  tufa-like  deposits  of  calcium  carbonate  in  Nevada,  forming  beds  20  60  feet 
thick,  and  at  a  height  of  470  feet  above  the  present  level  of  Pyramid  Lake.  These  deposits 
are  regarded  as  the  shore  formation  of  an  enormous  lake,  called  Lake  Lahontan,  believed 
to  have  existed  in  quaternary  times.  This  calcium  carbonate  shows  occasionally  crystalline 
forms  resembling  true  gay-lussite,  and  the  wiiolc  deposit  is  believed  to  have  existed  origin- 
ally as  this  mineral.  This  view  is  supported  by  the  fact  that  gay-lussite  is  now  found  well 
crystallized  in  a  lake  near  Ragtown,  ISevada,  which  is  also  a  renmant  of  Lake  Laiiontan. 
For  this  pseudomorphous  shore  deposit  King  proposes  the  name  of  thinolite  (from  3/?, 
shore),  Geology  of  the  40th  Parallel,  vol.  i.,  508,  1879. 

Gay-lussite  has  been  made  artificially  by  Favre  and  Soret,  Bull.  Soc.  Min.,  iv.,  168, 
1881.  Crystallographic  and  optical  examination  of  natural  and  artificial  crystals,  Arzruni. 
Z.  Kryst.,  vi.,24,  1881. 

Gedanite.  Otto  Helm,  Arch.  Pharm.,  III.,  xiii.,  503,  1878  (Bull.  Soc.  Win.,  i.,  133). 
A  resin  resembling  amber,  but  not  containing  succinic  acid,  and  less  rich  in  oxygen. 
H.  =  l"5-2.  G.  =  1*058-1 '068.  Color  wine  yellow,  more  or  less  clear.  Transparent. 
Fragile.  Fracture  conchoidal.  Analysis  :  C  81  01,  H  11  -41,  0  7*33,  S  0*25  =  100  (ash  0  06). 
Fuses  to  a  clear  odorless  liquid  at  180%  and  sometimes  at  140°.  Found  with  amber  on  the 
ehores  of  the  Baltic.     Named  from  Gedanuin,  Latin  name  of  Dauzig. 

Gehlenite. — Min.,  p.  370;  App.  n.,p.  23. 

Genthite. — Min.,  p.  471;  App.  IL,  p.  24. 

Geocroxite,  Min.,  p.  105. — Anal.  (6  p.  c.  Cu),  Bjorkskognas,  Sweden,  NaucTchoff,  Geol. 
For.  Forh.,  i.,  88,  1872. 

Gersdorffite,  Min.,  p.  72;  App.  IL,  p.  24. —Anal.  (12*54  p.  c.  Co),  Benahanis,  prov. 
of  Malaga,  Spain,  Oenth,  Am.  Ch.  J.,  i.,  324,  1879. 

An  auriferous  gersdorffite,  from  Rezbanya,  Hungary,  has  been  called  sommarugaite 
(Bull.  Soc.  Min.,  i!,  143). 

Geyserite. — App.  II. ,  p.  24. 

Gibbsite,  Min.,  p.  177. — Anal.,  French  Guiana,  Jannettaz,  Bull.  Soc.  Min.,  i.,  70,  1878. 

Gieseckite. — Min.,  p.  479  ;  App.  II.,  p.  24, 

Ginilsite.  (Fischer,  Mitth.),  Rammelsberg,  Min.  Chem.,  2d  ed.,  ii.,  704  ;  ZS.  G.  Ges., 
xxviii.,  2:56,  1876. 

Massive.  Color  grayish  yellow.  G.  =  3404.  Analyses  :  1,  made  in  Ilammelberg's 
laboratorv;  2,  Rammelsberg,  ZS.  G.  Ges.,  xxviii.,  236,  1876. 


SiOa 

Al,03 

FeoOa 

MgO 

CaO 

no 

1. 

38-75 

4  83 

1632 

9-48 

26  52 

3-73  =    99  63 

2. 

37-83 

7-77 

15-63 

9-73 

26-67 

3-30  =  100-93 

I  Formula  R.[R..l'Si:Oo«  +  2aq.  This  requires:  SiO,  37-10,  KUO,  785,  FcoOa  16-07.  MgO 
'4-42,  CaO  26-38,  H,0  3  18  =:  100.  Earlier  analyses  by  Fellenberg  and  others,  giving  very 
i  different  results,  are  discarded  bv  Rammelsberg.  B.  B.  fuses  on  tiie  edges  to  a  dark  glass. 
\  From  Ginilsalp,  Graubunden';  Switzerland.     [Needs  further  examination.] 

GiSMONDiTE,  Min.,  p.  418;  App.  IL,  p.  24.— Cryst.,  Salosel.  Bohemia,  Seligtnajin,  Z. 
Kryst.,  i.,  :{36,  1877.  Schrauf,  Z.  Kryst.,  i.,  596, 1877.  Schlauroth.  nearGorlitz,  A.  v.  La- 
saulx,  Z.  Krvst.,  iv.,  172,  1879.     The  crystalline  system  of  gismonditc  was  first  given  as 
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tetraffonal,  afterward  as  orthorhombic.  Later,  Schrauf  (1.  c.)  was  led  by  the  observed 
variations  in  ande  to  suggest  that  the  crystals  were  twins,  perhaps  of  trielinic  individuals; 
von  Lasaulx  (1  c  )  has  carried  on  a  more  extended  series  of  observations,  both  optical  and 
crvstaUographic  and  has  established  the  truth  of  Schrauf 's  suggestion,  showing  the  methods 
of  twinning,  and  the  way  in  which  the  pseudo-tetragonal  forms  result  through  it. 

Giufite  (or  Giuffite).— See  Milarite,  p.  81. 

Glancespar. — App.  11,  p.  34. 

Glasbachite.— App.  II.,  p.  24. 

Glauberite,  Min.,  p.  627 ;  App.  II.,  p.  24.— Cryst.,  Pendschab,  India,  Schimper,  Z. 
Kryst.,  i.,  70,  1877. 
Aranjuez,  Tajo-Valley,  optical  investigation,  Laspeyres,  Z.  Kryst.,  i.,  529,  1877. 
Anal.,  Atacama,  Domeylo,  6th  App.,  Min.  Chili,  p.  45,  1878. 

Glaucodot,  Min.,  p.  80;  App.  II.,  p.  25.— Cryst.,  W.  J.  Lewis,  Phil.  Mag.,  V.,  iii.,  354, 
1877;  Becke,  Min.  Mitth.,  1877,  101.  Sadebeck,  Min.  Mitth.,  1877,  358.  Groth,  Min.- 
Samml.  Strassburg,  p.  42, 1878. 

Glauconite,  Min.,  p.  462  ;  App.  II.,  p.  25.— AnaL,  Is.  Gozzo,  -».  Bamberger,  Mm. 
Mitth.,  1877,  271.  Ashgrove,  near  Elgin,  Scotland,  Heddle,  Trans.  Soc.  Edinb.,  xxix., 
79,  1879. 

Glaucophane,  Min.,  p.  244. — Near  amphibole  in  form  and  composition,  from  Zermatt, 
Bodewig,  Pogg.  Ann.,  civiii.,  224,  1876.  Syra,  anal,  Ludecke,  ZS.  G.  Ges.,  xxyiii.,  249, 
1876.  With  garnet  and  mica  from  Balade  mine,  Ouegoa,  New  Caledonia,  anal.,  Liversidge, 
Proe.  R.  Soc.  N.  S.  W.,  Sept.  1, 1880.  Discussion  of  composition.  Bolter,  Z.  Kryst.,  iv., 
38,  1879.     Analyses  :  1,  Bodewig  (1.  c.)  ;  2,  Ludecke  (1.  c);  3,  Liversidge  (1.  c). 

,„  SiOa  AI2O3  FeaOg  FeO  MnO  MgO  CaO  NajO 

1.  Zermatt,  G.=  3-091  (2)57-81    120a    2-17"  5  78  ....     1307  220  7-33  =  100-45. 

2.  Syra,  55G4    15-11    308    6-85  0-56      7*80  2-40  934  =  100-78. 

3.  New  Caledonia,  G.  =3-12 (I) 52-79    14-44....    9-82  tr.      11-02  4-29  5-26,  K3O  0-88,  H2O  1-38  =  99-88. 

A  mineral  closely  related  to  glaucophane,  is  called  gastaldite  by  G.  Struver,  Mem. , 
Accad.  Lincei,  II.,  ii.,  333,  1875.     Description  as  follows  : 

Monoclinic.  In  prismatic  crystals  with  /and  i-%  but  not  distinctly  terminated.  In 
fibrous  or  columnar  masses.  Cleavage  prismatic,  124°  25'  (like  amphibole).  H.  =  6-7. 
G.  =:  3*044.  Lustre  vitreous  to  pearly.  Color  azure  blue  to  blackish  blue.  Streak  gray- 
ish blue.  Fracture  conchoidal.  Optic-axial  plane  clinodiagonal.  Double  refraction  nega- 
tive.   Dispersion  inclined ;  strongly  pleochroic. 

Composition  :  SRSiOs  +  2[Al2]Si309,  with  R  =  Fe,  Mg,  Ca,  Nas.     Analysis,  Cossa  : 

SiO,        AI.O3        FeO       MgO       CaO       Na^O      K2O 
(I)  58-55        21-40        9-04        3-92        2-03        4*77         tr.     =     99-71. 

Occurs  in  the  western  Alps  in  chlorite  slate  in  the  valley  of  Aosta,  at  Brosso,  near 
Ivrea,  and  in  the  valley  of  Locana,  Italy,  accompanied  by  pyrite,  chalcopyrite,  garnet,  and 
apatite.    Named  after  Prof.  Bartolomeo  Gastaldi. 

Glaucopyrite. — App.  I.,  p.  6. 

Gmelinite,  Min.,  p.  436;  App.  II.,  p.  25.— Analyses,  Nova  Scotia  and  Bergen  Hill, 
Howe,  Am.  J.  Sc,  IIL,  xii.,  270,  1876. 

Gold,  Min.,  p.  3;  App.  II.,  p.  25.— Cryst.,  v.  Kokscha/rof,  Min.  Russl.,  vi.,  321, 1874. 
Syssertsk,  Ural,  Ilelmhacker,  Min.  Mitth.,  1877,  1.     Vom  Bath,  Z.  Kryst.,  i.,  1,  1877. 
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W.  J.  Leiois,  Phil.  Ma^.,  V.,  iii.,  456,  1877.     Vr)r«spatak,   Werner,  J.  Min.,  1881.  i,  1 
(occurrence,  Posepny,  Verb.  Gcol.  Keichs.,  1875,  97). 

Gold  and  silver  alloy  (electrum)  with  4-J-9  p.  c.  A^,  Comstock  Lode,  Nevada,  Attwood, 
Am.  J.  Sc,  III.,  IX.,  229,  1875.  From  tlie  Bodie  mines,  California;  G.  =  15'15:  Ag  =  36-4 
p.  c.  Hanks  and  Attwood,  Kep.  State  Min.  Cal.,  p.  25,  1880. 

Occurrence  of  gold  and  scheelite.  Charity  mine,  Warren's.  Idaho,  and  Goldon  Queen  mine 
Lake  Co.,  Col.,  Silliman,  Am.  J.  Sc,  III.,  xiii.,  4j1,  1877.  Gold  in  Australia,  Wolff, 
ZS.  G.  Ges.,  xxix.,  83,  1877.  -^^ 

GosLARiTE,  Min.,  p.  647.— Freiberjr,  cryst.,  (Schrauf),  anal.,  Frenzel,  J.  Min.,  1875,  675. 
Anal.,  Capanne  Vechie,  Elba,  Orattarola,  Boll.  Com.  Geol.,  1870,  342. 

GoTHiTE,  Min.,  p.  169;  App.  II.,  p.  25.— Oryst.,  Cornwall,  Oroth,  Min.-Samml.  Strass- 
burg,  p.  91,  1878. 
Occurrence  in  Adair  Co.,  Mo.,  G.  G.  Broadhead,  Am,  J.  Sc.,  III.,  xiii.,  420,  1877. 

Grahamite,  Min.,  p.  753.— Huasteca,  Mexico,  occurrence,  Kimball,  Am.  J  Sc    xii 
277,  1876.  "  ■'      " 

Graphite,  Min.,  p.  24  ;  App.  IL,  p.  25.— Mexico,  Gastillo,  Naturaleza,  iii.,  275,  1875. 
Siberia,  anal.,  Kern,  Chem.  News,  xxxii.,  229,  1875. 

Greexockite,  Min,,  p.  59;  App.  II. ,  p.  25.— Oryst.,  von  KokscJutrof,  Min,  Russl.,  viii.. 
135,  1881. 

Grochauite. — App.  II,,  p.  25. 

Grunauite,  Min.,  p.  47.— See  Polydymite,  p.  95. 

Guadalcazarite. — See  Onofnte,  p.  86,  and  App.  II.,  p.  25. 

GuANAJUATiTE,  App.  II.,  p.  22. — The  sulphoselenide  of  bismuth,  from  Guanajuato, 
Mexico,  first  mentioned  by  Castillo  (1873),  and  fully  described  by  Frenzel  (J.  Min.,  1874, 
679),  was  called  Frenzelite  in  Append.  II.  (q.  v.).  It  appears,  however,  that  the  same  min- 
eral was  described  in  1873  by  V.  Fernandez,  and  named  Guannjuatite  (La  Reiiublita  : 
Periodico  oficial  del  Gobierno  del  Estado  de  Guanajuato,  July  13);  the  latter  name  has,  con- 
sequently, the  priority.  Fernandez  concludes  that  the  mineral  contains  only  Bi.jSj,  the 
sulphur  being  due,  in  his  opinion,  to  pyrite.  He  obtained:  Se  3518,  Bi  61  00,  gangue  370, 
Fe,  S,  loss  0-12  =  100.  He  also  gives,  H.  =  35,  G.  =  662;  tlie  locality  is  the  Santa  Cata- 
rina  mine,  Sierra  de  Santa  Rosa,  near  Guanajuato.  The  same  mineral  is  called  castillito 
by  Domeyko,  Min.  Chili,  3d  ed.,  p.  310, 1879. 

Mallet  has  re-examined  the  mineral,  and  obtained  (Am.  J.  Sc,  III.,  xv.,  294,  1878) : 

Se  S  Bi  AI2O3         Fe^Oa  SiOa  H.O 

31-64  0  61  59-93  2*53  tr.  3  47  146    =    99  63. 

After  deducting  6  72  p.  c.  hallovsite,  and  0  56  SiOj,  present  as  impurities,  the  result 
obtained  is  :  Se  34-33,  S  0-66,  Bi  65-()l  =  100.  The  formula  is  then  Bi,So„  with  a  little  of 
the  selenium  replaced  by  sulphur;  the  pure  mineral  conUiins  no  zinc. 

The  SILA0^^TE  of  V.  Fernandez  and  S.  Navia  (La  Republica,  Guanajuato,  Mexico.  Dec. 
25,  1873),  is  a  massive,  bluish-grav  mineral.  II.  —2-75.  G.  =  6-4^3-(;-45.  Described  as 
having  the  composition  Bi.Se.  Shown  subsequently  by  Fernandez,  and  also  by  II.  I).  Bnins 
(Chem.  News,  xxxviii.,  109, 1878),  to  be  a  mixture  "of  guanajuatite  and  native  bismuth,  and 
not  a  homogeneous  mineral. 

GuAXO,  App.  I.,  p.  6— Domevko  (C.  R.,  xc,  544.  1880),  givos  the  following  analy.';es  of 
minerals  occurring  in  the  guano  of  ^fejillones.  (1)  Of  imporfoct  crystals  in  the  form  r.f  rect- 
angular prisms,  implanted  onw^alls  of  natural  fractures  in  th.'  rock;  colorless,  with  vitreous 
lustre.     (2)  Fibrous  and  in  very  elongated  crystals,  pyramidal  in  form,  grouped  in  diverg- 
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inff  bundles-  grayish,  lustre  vitreous.    (3)  In  small  concretions  in  the  earthy  mass  of  the 
guano;  soft 'on  exterior,  within  compact  and  homogeneous;  amorphous;  color  yellowish. 

P2O5  MgO       CaO  H2O  (and  organic  matter). 

1.    64-89  35  11  =  100. 

3     40-13  18-53        5-80        3600  =  100-46. 

3.'    27-60  24-38       014       38-30  B2O3  6-80  (Al203)Feo03  2-30  =  99-52. 

Guanipite. — See  Oxammite,  p.  88. 

Guano vuLiTE.—App.  II.,  p.  64. 

GuARiNiTE,  Min.,  p.  383;  App.  II.,  p.  26,— Oryst.,  Guiscardi,  Rend.  Ace.  Nap.,  Jan., 
1876. 

Guejarite.     Cumenge,  BuU.  Soc.  Min.,  ii.,  201,  1879;Friedel,ih.,  ii.,  203. 

Orthorhombic ;  in  prismatic  (20  mm.  long)  crystals  flattened  parallel  to  the  brachypina- 
coid,  with  the  planes  i-2,  ^-|,  *-|  in  the  prismatic  zone,  also  1-?  and  ^1,  and  several  others 
less  certain.  I  /\1  =  101°  9',  i-l  a\-4  =  128°  6'.  Cleavage  i-l  neatly  perfect  (Friedel). 
H.  =  3-5.    G.  =  5  03.     Color  steel  gray,  with  a  tinge  of  blue.    Analysis,  Cumenge  (1.  c): 

S  Sb  Cu  Fe  Pb 

25-0  58-5  15-5  0-5  tr.  =99-5. 

The  calculated  formula  is  Cu2Sb4S7,  or  CuoS  +  2Sb2S3.  Related  to  chalcostibite  (Min.,  p. 
85),  the  formula  for  which  isCu.jS  +  Sb.Ss,  and  which  has  /  a  /=  101°.  B.  B.  on  charcoal 
gives  off  antimonial  fumes,  and  yields  when  treated  with  soda  metallic  copper.  Occurs 
with  siderite  at  the  copper  mines  at  the  foot  of  Muley-Haceu,  in  the  district  of  Guejar, 
Sierra  Nevada,  Andalusia. 

GiJMBELiTE,  App.  I.,  p.  6.—Gumbel  (Min.  Petr.  Mitth.,  ii.,  189,  1879),  has  analyzed  a 
mineral  occurring  as  the  petrifying  material  of  coal  plants  in  the  Tarentaise,  with  the  fol- 
lowing results :  SiO.  49-71,  TiO.  1*04,  AI2O3  2862,  Fe.Oa  2-69,  MnO  tr.,  MgO  160,  CaO 
tr.,  K.O  6-80,  Na^O  2-21,  H^O  7-38  (and  coal)  =  100-05.  It  occurs  in  fine  white  pearly 
scales,  somewhat  greasy  to  the  feel.  G.  =  2-8.  Exfoliates  like  pyrophyllite.  These  results 
show  that  the  mineral  is  essentially  the  same  as  that  called  giimbelite  by  von  Kobell,  or  a 
sort  of  pinite.  Genth  (Am.  Phil.  Soc.  Philad.,  xviii.,  259,  1879),  describes  a  mineral 
occurring  in  a  similar  manner  to  the  above  in  coal  shales,  and  as  a  petrifying  material;  but 
it  is  a  true  pyrophyllite. 

GuMMiTE,  Min.,  p.  179.— Occurrence  at  the  Flat  Rock  mine,  Mitchell  Co.,  N.  C,  Kerr, 
Am.  J.^Sc,  III.,  xiv.,  496,  1877;  Hidden,  ib.,  xxii.,  22,  1881.  Genth  (Am.  Chem.  J.,  i., 
89,  1879),  has  analyzed  this  gummite  from  North  Carolina,  and  concludes  that  it  is  a 
mechanical  mixture  of  uranium  hydrate,  uranotil,  lead  uranate,  and  barium  uranate. 

Gypsum,  Min.,  p.  637;  App.  II.,  p.  26.— Oryst.,  Laspeyres,  Min.  Mitth.,  1875,  113 -, 
{Heusch,  lb.,  1876,  67).     Jaien,  Pogg.  Ann.,  clvii.,  611,  1876.  1' 

Elasticity  m  different  directions,  Coromilas,  Z.  Kryst.,  i.,  407,  1877.     Magnitude  and  i' 
position  of  optical  axes  of  elasticity,  von  Lang,  Ber.  Ak.  Wien,  Ixxvi.,  793,  1877.     Etching  ■' 
figures,  Weiss,  ZS.  G.  Ges.,  xxix.,  211,  1877.     Thermo-electrical  properties,  Hanhel,  Wied. 
Ann.   1.,  277,  1877.     Influence  of  heat  on  double  refraction,  Dufet,  Bull.  Soc.  Min.,  iv., 
113,  191,  1881.  »       ./    ' 

Occurrence  at  Vesuvius,  Scaccid,  Att.  Ace.  Napoli,  vi.  (Contr.  Min.,  ii.,  57). 
Gyrolite,  Min.,  p.  398.    See    Tohermorite,  p.  123. 
Haddamite.— See  3ficroUte,  p.  80. 
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Halite,  Min.,  p.  112.— Vesuvius,  Scacchi,  Att.  Ace.  Nap.,  vi.,  1873  (Contr.  Min.,  ii.,23). 

Elasticity  in  different  directions  determined,  Voigt,  Fogg.  Ann.,  Erg.-Bd.,  vii.,  1,  177, 
1875;  Groth,  Fogg.  Ann.,  clvii.,  115,  187G. 

Figures  produced  by  etching,  Sohncke,  Pogg.  Ann.,  clvii.,  329,  1876;  Exncr,  ib.,  clviii., 
319,  1876. 

An  argentiferous  variety  of  halite  is  called  huantajayite  by  Raimondi  (in  Domcyko,  5th 
Appendix  Min.  Chili,  1876;  also  Min.  Perou,  p.  64,  1878). 

Isometric;  occurs  in  cubes,  also  in  incrustations  made  up  of  minute  cubic  crystals,  also 
fibrous,  n.  =  2.  Color  white,  not  altered  by  exposure.  Transparent.  Fragile  not  sec- 
tile  like  cerargyrite.  Composition:  2()NaCl  +  AgCl;  an  analysis  (:J)  gave:  NaCl  89,  AgCl 
11  —  100.  B.  B.  decrepitates  and  fuses  easily;  on  charcoal  yields  silver  with  soda.  Occurs 
in  a  calcareous  gangue  with  cerargyrite,  embolite,  etc.,  at  the  mine  of  San  Simon,  Iluan- 
tajaya,  Tarapaca,  Peru.  Called  lechedar  by  the  miners.  First  described  by  Uaimondi  in 
the  Annales  de  la  Societe  de  Pharmacie  de  Lima,  1873.  See  also  Domeyko,  Ann.  Min., 
VII.,  xix.,  329,  1881. 

Hallite. — App.  II.,  p.  20. 

Halloysite,  Min.,  p.  475;  App.  II.,  p.  26.— Anal.,  Steinbruck,  Gamper,  Verb.  G.  Reichs., 
1876,  354.  Tuffer,  St>Tia,  John,  Jahrb.  G.  Reichs.,  1878,  386.  Drenkova,  Banat,  Helm- 
hacker,  Min.  Petr.  Mitth.,  ii.,  231,  1879.  Distr.  San  Mateo,  Peru,  Raimondi,  Min.  Perou, 
p.  304,  1878. 

A  white  porcelain  clay,  valuable  in  the  arts,  from  Lawrence  Co.,  Indiana,  is  called 
INDIANAITE  by  Gox  (Rcp.  Geol.  Indiana,  1874,  15;  1878,  154).  It  occurs  with  allophane  in 
beds  four  to  ten  feet  thick.    H.  =^  2-2-5.    G.  =  2 -31-2  53.    Analyses,  1,  2,  3,  by  Pemberton : 

SiOa  Al,03  H.,0      n,0  at  100^  C.     CaO,  MgO      Alkalies. 

39-00  36-00  14-00  950  0*63  0-54  =  99-67.       • 

39-35            36-35                      22  90                            0-40               ....  =  99-00. 
38-90  37-40  23-60  undet =  99-90. 

Halotrichite,  Min.,  p.  654. — Anal.,  Idria,  v.  Zepharovich,  Ber.  Ak.  Wicn,  Ixxxix.,  183, 

1879. 

Hamartite. — Sec  Bastndsite,  App.  I.,  p.  2  and  7;  also  Tysonitc  in  this  App.,  p.  126. 

Hannayite.  vom  Rath,  Ber.  nied.  Ges.  Bonn,  Jan.  13,  1878;  Bull.  Soc.  Min.,  ii.,  79, 
1879. 

Triclinic;  in  prismatic  crystals,  1  /\  T  =  114'  34',  /a  w=  140'  28'.'  Cleavage  basal 
perfect,  less  so,  parallel  /and  /'.  Prismatic  planes  vertically  striated.  G.  =  1893.  An- 
alysis by  Maclvor: 

P2O6  MgO  H3N  H.O 

(j)  45-70  18-90  8-09  28-20  =  100-89. 

Heated  36  hours  at  100°  undergoes  no  change;  between  100°  and  110°  or  115°  loses  21-08 
p.  c,  becoming  opaque;  heated  over  a  Bunscu  flame  loses  the  remainder  of  the  water  and 
the  ammonia  (36-48  -  total  lossV  Tlic  roniainder  fuses,  but  dissolves  only  in  part  in  con- 
centrated HCl.  Taking  the  loss  betwcon  100°  and  120'  as  water  of  crvstallization.  the 
formula  is  H,(NH4)Mg,P,0.o  +  8aq,  which  requires:  P.Oa  44-38,  MgO  18-75,  II3X  8-75, 
H2O  28-12  =  100. 

Discovered  by  INIacIvor  of  Melbourne  in  the  guano  of  the  Skipton  caves,  Victoria,  and 
recognized  as  new  by  Ulrich,  as  stated  in  a  letter  to  vom  Rath;  occurs  with  struvito  and 
ncwberyite.     Named  after  Prof.  J.  B.  Hannay,  of  Manchester. 

Harmotome,  Min.,  p.  439;  App.  II.,  p.  2(j.—Malhird  (Ann.  ^lin.,  VII.,  x.  153.  1S76>, 
following  Des  Cloizoaux,  classes  harinotome  among  pr4eudo-f)rthorhombic  species,  and  caHs 
attention  to  its  relation  in  form  to  analcitc;  and  also  phillipsite.  Baumhauer(7j.  Krj'st..  ii., 
113,  1878)  describes  the  results  of  a  careful  optical  examination,  and  doubts  the  correctness 


1. 

2. 

3. 
4. 

66-01 
67-86 
67-25 
29-83        34-24     161 

0-75 
0-60 
0-91 
0-30 

15-20    7-72    2-00    2-08 
15-63    7-09    086;    251 
1601     7-11    0-&4    212 
15-50    8-87    ....     2-19 

5. 

29-60             35-94 

....     8-89    ....     2-33 
*  With  cerium  oxide 
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of  referring  it  to  the  monoclinic  system,  but  Fresenius  (ib.,  iii.,  42)  supports  the  conclusion 
of  Des  Cloizeaux. 

IlATcnETTiTE  Min.,p.  731;  App.  11.,  p.  26.  Monte  Falo,  near  Savigno,  Italy,  Casaliy 
Bombicci,  Mem.  Ac.  Bologna,  III.,  viii.,  1877  (Z.  Kryst.,  ii.,  506). 

Hatchettolite.  J.  L.  Smith,  Am.  J.  Sci.,  III.,  xiii.,  365,  May,  1877.  0.  D.  Allen,  ibid., 
xiv.,  128,  Aug.,  1877. 

Isometric;  in  octahedrons  with  planes  of  the  cube,  and  3-3.  H.  =5.  G.  =  4-77-4-90. 
Lustre  resinous.     Color  yellowish  brown.     Translucent.     Fracture  subconchoidal. 

Analyses:  1,  2,  3,  Smith  (1.  c);  4,  5,  Allen  (1.  c): 

Ta^Os    CbaOs  TiOj    WO3    SnOj     UO3    CaO  Y2O3*  FeO  MgO  KjO  NaaO  H2O 

....    0-50    ....  5-16  Pb  tr.  =  99-42,  Smith. 

....     1-21     ....  4-42  =  100-18,  Smith. 

....  undet 502  =   9906,  Smith. 

0-15     tr.      1-37  4-49  Pb  tr.  =  98-55,  Allen. 

Allen. 


From  analysis  4  Allen  deduces  the  formula  RaRaOT  +  2RR2O6  +  4aq,  with  R  =  UO2,  Ca, 

V 

Fc,  Mg,  Nao,  and  R  =  Ta,  Cb.  Allen  calls  attention  to  the  close  relation  to  pyrochlore,  and 
suggests  that  the  original  mineral  in  this  case  may  have  been  anhydrous  and  hence  analo- 
gous to  it  in  composition.     The  pyrognostic  characters  are  near  those  of  pyrochlore. 

Occurs  with  samarskite,  sometimes  implanted  on  the  former  mineral,  in  the  mica  mines 
of  Mitchell  Co.,  North  Carolina.     Named  after  the  English  chemist  Hatchett. 

Haughtonite. — See  Mica  Group,  p.  77. 

Hauyxite,  Min.,  p.  332;  App.  II.,  p.  26.— Cryst.,  Albani  Mts.,  Sella,  Z.  Kryst.,  i., 
235,  1877. 

Hayesine,  Min.,  p.  599.— AnaL,  Atacama,  Chili,  Domeylco,  Ann.  Min.,  YII.,  x.,  26,  1876. 

IlEDYPnAxVE,  Min.,  p.  537.— Langban,  Sweden,  Lindstrom  (Geol.  For.  Forh.,  iv.,  266, 
1879).  G.  =5-82.  Color  white  or  yellowish  white.  Analysis  after  deducting  a  little 
CaCO:.:  AS2O5  29  01,  P-^Oo  0-55.  PbO  41  01,  BaO  827,  CaO  7-85,  MgO  0-25,  Pb  917,  CI 
3-14,  FC0O3  0-08,  NaaO  0-15,  K2O  0-09  =  99-57;  this  corresponds  to  the  usual  formula 
SRsAs.Os  -^  PbClo,  but  the  variety  is  remarkable  as  containing  so  much  barium.  The 
hedyphane  of  Paisberg  contains  no  barium  or  at  most  only  a  trace. 

According  to  Des  Cloizeaux  (B\i\\.  Soc.  Min.,  iv.,  93,  1881),  the  Langban  hedvphane  is 
monoclinic  and  perhaps  isomorphous  with  caryinite,  p.  20. 

See  also  Mimetitc,  p.  81. 

IIebiionite.— See  Amhlygonite,  p.  5. 

Heldburgite.    LuedecTce,  Zeitsch.  gesammt.  Nat.,  III.,  iv.,  291,  884,  1879. 

Tetragonal,  c  (vert.)  =  0-7500.  In  minute  (3  mm.  long,  ^  to  ^  mm.  thick),  prismatic  crys- 
tels  Planes  i-i,  I,  1 ;  angle  /  A  1  =  136°  41'  (near  zircon).  In  habit  resembles  guarinite. 
H.  less  tlmn  that  of  steel.  Lustre  adamantine.  Color  yellow.  Streak  white.  Trans- 
parent.  B.  B.  infusible.  Composition  unknown  (TiOj  absent).  Occurs  in  the  feldspar 
of  the  phonolyte  of  the  Ileldburg  near  Coburg.     [Needs  further  examination.] 

Helvite,  Min.,  264;  App.  II.,  p.  27. 

•^?^:^17r^'  ?^'".-;.P-  ^^>^'^  ^^PP-  ^^•'  P-  27.— Cryr«t.,  Vesuvius,  ScaccU,  Att.  Accad.  Napoli, 
TV.,  l«7^  (Contr.  Mm  11.,  1).  Sadchech,  Pogg.  Ann.,  clvi.,  557.  Binnenthal,  Bucking,  Z. 
nryst.,  1  502;  11.  410.  Groth,  Min.-Samml.  Strassburg,  p.  73,  1878.  Biancaville,  Etna, 
Ij^saulx,  Z.  Kryst.,  Hi.,  294,  1879.  Reichenstein,  Silesia,  Rare,  Z.  Kryst.,  i v.,  297, 
1879.    Ascension  Island,  w»i  i^a^A,  Z.  Kryst.,  vi.,  192,  1881. 
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Scnck.  Nat.  Gcs.,  1879-80. 
us,  V0771  Rath,  J.  Mill.,  tSTG,  380.     With 


Ciystallogenetic  observations,  Scharff,  Juhrosb.  Scnck.  Nat.  Gcs.,  1879-80. 

With  magnoferrite,  octahedral  crystals,  Vesuvius,  vom  Rath,  J.  Min.,  tSlo,  joo.  wiin 
magnetite  in  parallel  position,  Backing,  Z.  Kryst.,  i.,  575;  do.  with  raarcasite,  Sadebeck, 
Pogg.  Ann.    Erg.-Bd.,  viii.,  025 


Henryite. — App.  II.,  p.  27. 

Henwoodite.     J.  IT.  Collins,  Wm.  Mag.,  i.,  11,  1876;  C.  Le  Neve  Foster,  ibid.,  p.  8. 

In  botryoidal  globular  masses  having  a  crystalline  structure.  H.  =  4-4-5.  G.  =  2-67. 
Color  turcjuoise  blue.  Streak  -svliitc  with  bluish  green  tinge.  Fracture  conchoidul.  Anal- 
yses, Collins  (1.  c): 


P2O5 

Al.Oa 

Fe.Oa 

CuO 

CaO 

n,o 

SiOa 

1. 

48-94 

18-24 

2-74 

7-10 

054 

1710 

1-37 

-Oss  3-97  =  100. 

2. 

48-20 

.... 

.... 

7-00 

•   •  •  ft 

19-50 

•  •  •  • 

The  iron,  lime,  and  silica  arc  regarded  as  duo  to  impurities;  but  aside  from  this  the 
analyses  are  so  obviously  imperfect,  that  it  is  useless  to  attempt  to  give  a  formida ;  the 
mineral,  however,  seems  to  be  related  most  closely  to  turquoise.  In  the  closed  tube  decrepi- 
tates slightly,  gives  off  water,  and  turns  brown.  B.  B.  infusible,  colors  the  flame  green. 
Copper  reactions  with  borax.  Occurs  on  limonito  at  the  West  Phenix  mine,  Cornwall. 
Named  from  ]\Ir.  Wm.  Jory  Ilenwood. 

Hermannolite.     See  Columbite,  p.  20. 

Herrengrundite.  Brezina,  Z.  Kryst.,  iii.,  350,  March  25,  1879.  Urv()LGYITE.  Szahd, 
Min.   Mitth.,  ii.,  311,  1879  (Lit.  Ber.  Ungarn,  iii.,  510,  1879). 

Monoclinic  (triclinic?)  :   c  (vert.)  :  6  :  d  =  2-8004  :  1  :  18161.       (5  =  91°  9'.       Observed 

planes:  0,  —\-i,  — M,  -H,  y-*,  1,  h  i-h  i-l,  ^-),  *-3>  ^-%  «>4-  J'  A  1=  57°  42',  0  A  1  = 
106  52',  0  A  /=:  90°  34'.  Cleavage  basal  perfect.  /  less  so,  also  i-2  or  i-^  (?).  Occui-s 
in  spherical  groups  of  thin  six-sided  plates.  The  basal  plane  striated  parallel  i-i.  Twin- 
ning plane  generally  0.  Optic  axes  in  plane  parallel  to  the  direction  of  striation.  2Ea  = 
59°  2'  (Li),  65°  18'  to  66°  53' (Na),  68°  39'  (Til  Double  refracti(m  negative.  (Brezina. J 
Dichroism  weak,  bluish  green  and  greenish  yellow.  II.  =  2*5.  G.  =  3*132.  (AVinkler.) 
Lustre  vitreous,  on  cleavage  face  sometimes  pearly.  Color  emerald  green,  verdigris  green, 
and  bluish  green.  Streak  light  green.  Transparent.  Analyses;  1,  Berwerth,  Z.  Kryst, 
Lii.,  373;  2,  Schenek,  Min.  Mitth.,  ii.,  315,  1879. 

SO3  CuO  CaO  HnO 

1.  24-63  54-16  2-05  19-61  =  100. 

2.  24-62  49-52  8-59  1673,  S,0,  033,  FeO  0*14,  MnO,  MgO  tr.  =99-93. 

Brezina  regards  the  CaO  as  present  in  the  form  of  gypsum  as  an  impurity;  deducting 
this  the  result  obtained  is  :  SO.  23  04,  CuO  -57-52,  11,0  19  44  =  100.  Szabo,  on  the  contrary, 
regards  the  CaO  as  essential,  and  writes  the  formula:  (CUSO4  +  au)  +  3II>Cu(),  +  (CaSO^  + 
2aqV  [The  view  of  Szabo  seems  very  improbable,  and  is  not  established  bv  his  experiments 
made  to  decide  the  point;  the  mineral  needs  further  examination  on  the  chemical  side.] 

Occurs  with  malachite  and  calcite  in  a  quartz  conglomerate  at  Ilerrengrund  in  Iluugary. 
Related  to  langite,  brochantite,  etc.  Named  from  the  locality  Ilerrengrund  =  UrvGlgy  in 
Hungarian. 

Herscuelite,  Min.,  p.  437;  App.  IL,  p.  27.— The  herschelite  of  Richmond.  Victoria 
'called  seebachite  by  Bauer,' App.  II.,  p.  50),  is  referred  to  phacolite  (chabazite)  hy  rom 
Rath  (Ber.  Ak.  Berlin,  1875,  523);  Becke,  however,  .shows  (Min.  IVtr.  Mitth.,  11.,  416,  1879\ 
that  it  differs  from  chabazitc;  he  regards  the  form  as  monoclmic  united  by  twinnmg  m  a 
manner  analogous  to,  but  not  identical  ^vith,  chabazitc.  A  similar  result  is  rc:iched  by  von 
Lasaulx  (Z.  Kn'st.,  v.,  338,  1881)  for  the  herschelite  from  Aci  Castello.  Sicily;  an  analvsis 
gelded  :  SiO.  4715,  ALO3  2142  (with  Fe,0:,).  CaO  5  34  (with  MgO).  Xa.O,  k.,0[6-69],  n,0 
19-40  =  100,  leading  to  the  formula  (Xa,  K)a  Ca  [ALJsSieO,*  +  12aq. 
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Hessite,  Min.,  p.  50;  App.  II.,  p.  27. —ScJirauf  (Z.  Kryst.,  ii.,  242,  1878),  describes  a 
hi'^hly  modilicd  crystal  from  Rezbanva;  ho  refers  it  to  the  isometric  system,  and  shows  that 
the  species  is  isomorphoiis  with  ari^entitc,  he  notes,  however,  the  variations  in  the  measured 
aiK'ks,  but  concludes  that  they  fall  within  the  probable  errors  of  observation.  Krejiner 
(Z^Kr'yst.,  iv.,  542),  describes  isometric  crystals  of  unusual  perfection  from  the  Jacob  and 
Anna  mine,  Botes  Mt.,  between  Zalathna  and  Vorospatak,  Transylvania.  BeckeQ^iin.  Petr. 
Mittli.,  iii.,  yOl,  1880)  has  subjected  the  crystals  from  Botes  to  a  careful  examination,  and 


little  AujTcs 
xvii 


From  Kearsarge  mine.  Dry  Canon,  Utah,  Genth  (anal,  by  RaM),  Am.  Phil.  See,  Philad., 
ii.,  lid,  1877  (or  Z.  Kryst.,  ii.,  3).     Chili,  Domeylco,  C.  li.,  Ixxxi.,  632,  1875. 


Heteerolite.  O.  E.  Moore,  Am.  J.  Sc,  III,  xiv.,  423,  Nov.,  1877.  Hetairite,  Nau- 
mann-Zirkel,  Min.,  11  ed.,  p.  371. 

Announced  as  follows,  but  not  fully  described :  In  botryoidal  coatings  with  columnar 
radiate  structure.  H.  =  5.  G.  =  4933.  Lustre  metallic  to  sUbmetallic.  Color  black. 
Streak  brownish  black.  Opaque.  Brittle.  Contains  zinc  and  manganese,  and  stated  to 
be  a  zinc  hausmannite,  but  no  analyses  published.  Occurs  intimately  associated  with  chal- 
cophanite  (whence  name  from  iralfjo'i,  companion)  at  the  Passaic  zinc  mine,  Sterling 
Hill,  New  Jersey.     [A  more  complete  description  is  needed.] 

Hetairite. — See  HetceroUte. 

Heterogentte,  App.  II.,  p.  27. — St.  Anton  mine,  Heubach,  near  Wittichen,  Baden, 
Sandberger,  J.  Min.,  187C,  280. 

Heteromorphite. — See  Jamesonite,  p.  64. 

Heubachite.    F.  Sandberger,  Ber.  Ak.  Mtinchen,  1876,  238. 

In  thin  soot-like  incrustations;  in  dendritic  or  small  spherical  aggregates.  H.  =  2"5. 
G.  =3  ■44.     Color  deep  black.     Streak  submetallic.     Analysis,  Zeitschel  (1.  c): 

CO2O3  NioOa  FcoOa  MnsOa  H2O 

65-50  14-50  513  150  12*59  =  99-22. 

This  corresponds  to  SRoOa  +  41120,  B.  B.  infusible.  Soluble  in  concentrated  hydro- 
chloric acid,  with  evolution  of  chlorine ;  the  solution  deep  bluish  green,  but  on  dilution 
with  water  becomes  rose  red.  Occurs  as  a  secondary  product  coating  barite  at  the  St.  Anton 
mine,  in  the  Heubachthal,  near  Wittichen,  Baden ;  also  at  the  mine  Eberhard,  near  Alpirs- 
bach,  Wiirtemberg.  This  mineral  was  first  referred  to  hcterogenite  by  Sandberger,  J.  Min., 
1876,  280.     [Is  the  substance  homogeneous  ?] 

Heulandite,  Min.,  p.  444;  App.  II.,  p.  28.— Cryst.,  Turkestan,  v.  Jeremejef,  Verb. 
Min.  Ges.  St.  Pet,,  II.,  xiii.,  389  (Z.  Kryst.,  ii.,  503). 

Anal.,  Orange  Free  State,  So.  Africa,  Cohen,  J.  Min.,  1875,  116.  San  Piero,  Elba, 
Grattarola  and  Sansoni,  Att.  Ace.  Tosc,  iv.,  175,  1879;  ib.,  p.  314. 

Occurs  at  Leiperville,  Delaware  Co.,  Penn.,  Konig,  Z.  Kryst.,  ii.,  303,  1878. 

See  also  Epistilbite,  p.  42 ;  and  Oryzite,  p.  87. 

Hexagonite.— See  Amphibole,  p.  5. 

Hibbertite.    Ueddle,  Min.  ^^ag ,  ii. ,  24,  1878. 

Pulverulent.  Color  lemon  yellow.  Analysis  after  deducting  20*68  p.  c.  of  the  matrix, 
karamei-erite,  jnsoluble  in  dilute  acid  :  CO,  25-44,  FeO  3-23,  MnO  0-r,8,  MgO  26-56,  CaO 
Tv'r  ^^T-uJ"^  ■^"'^'^  ~  ^^^'  ^^'"^^  ^'-  fiuarry  of  chromite  on  the  island  of  Unst.  Named  after 
Mr.  Hibbert,  the  discoverer  of  the  chromite.  [The  investigation  of  the  substance  is  not  suf- 
liciently  complete  to  prove  that  it  i-,  a  distinct  species;  it  seem  to  be  a  mixture  allied  to 
predazzite  and  pencatite,  Min.,  p.  708,  709;  and  App.  II.,  p.  45  ] 
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Hiddenite. — See  Spodumene,  p.  112. 

HisiNGERTTE,  Mill.,  p.  489;  App.  II.,  p.  28.— Anal,  of  a  related  mineral  (Collins),  Japan, 
Milne,  Min.  Mag.,  iii.,  91),  18T9. 

Hofmannite.  Bechi,  Ace.  Line.  Trans.,  III.,  ii.,  135,  1878.  Occurs  in  tubular  crystals, 
shaped  like  rhombs;  they  are  colorless,  tasteless,  and  odorless.  G.  =  IO-jG.").  Soluble  in 
alcohol  (5  pts.  in  1000  pts.  alcohol  at  14")  more  readily  than  in  ether.  Melts  at  IV  to  a 
fluid  resembling  olive  oil,  burns  with  a  bright  flame.  Comj)osition  CjoHacO:  an  analysis 
gave:  C  82*23,  H  12  20,  0  5  57.  Forms  a  white  crystalline  elllorescence  on  lignite  in  tho 
neighborhood  of  Siena.     Named  after  Prof.  A.  W.  ILofmann,  of  Berlin. 

Homilite.  S.  Ii.  PaijkuU,  Geo!.  For.  Forh.,  iii.,  229,  1876.  Des  Cloizeaux  and  Damoury 
ib.,  iii.,  385,  1877,  or  Ann.  Chim.  Phys.,  V.,  xii..  405,  1877. 

Monoclinic.  In  angles  closely  related  to  gadolinite  and  datolite.  /a  /=  116°,  0  A  i-i 
=  90'  39',  0  A  2-i  =  147'  20'  {0,  J,  2-1=  i-i,  2-i,  I  of  datolite,  Min.,  p.  :^!J).  Crystals 
octahedral  in  habit  by  extension  of  I  and  2-i,  also  0  and  i-i  prominent.  Cleavage  indis- 
tinct. Axes  in  a  plane  perpendicular  to  plane  of  symmetry,  bisectrix  nearly  paralLl  to 
Erismatic  edge.  2lla  =  *.)7^  5'  to  98'  23'  (red).  Dispersion  /j  >  v,  also  of  biseciriccs 
orizontal  (Des  Cloizeaux).  II.  =4*5-5  (5-5  Paijkull).  G.  =  334(3*28  Paijkulli.  Lustre 
resinous  to  vitreous.  Color  black  or  blackish  brown.  Streak  grayish.  Translucent  in 
thin  splinters.     Analyses:  1,  Paijkull  (1.  c);  2,  Damour  (1.  c); 

SiOa     B2O3    ALO3  Fe^Oa  FeO  MnO    MgO    CaO 


1.     31*87  ri8*08 


3300  115-21 


1*50    215    16-25  ....     0*52    2728 
1818  0-74    ....     27-00 
*  With  LaaOg,  DiaOs. 


Ce.Os* 

NaaO 

KnO 

ign. 

1-09 

0*41 

0  85  =  100 

2*5(3 

1*01 

•   •   •   • 

2*30  =  100 

From  analysis  1  the  following  formula  is  calculated:  FeCaaBaSijOio,  which  coiTesponds 
closely  with  that  of  datolite,  to  which  the  mineral  is  similar  in  ciystalline  form.  This  simi- 
larity was  first  pointed  out  by  Nordenskiold  (Geol.  Fiir.  Forh.,  iii.,  23*2,  1870).  B.  B.  homi- 
lite fuses  very  readily  to  a  black  glass  ;  reacts  for  iron  and  boracic  acid.  Completely 
decomposed  by  H(3l  with  gelatinization.  Found  on  the  Stocko  near  Brevig,  Norway,  with 
meliphanite  and  erdmannite.     Named  from  ouiXegj,  to  occur  tuycther. 

Des  Cloizeaux  remarks  that  some  cr}^stals  of  homilite  are  throughout  doubly  refracting, 
others  are  composed  of  a  green  doubly  refracting  kernel  surrounded  by  a  yellowish  crust  of 
singly  refracting  material,  while  still  otliers  are  entirely  singly  refracting.  In  this  resi)ect  it 
is  cl 
not 
(G. 

MnO_  __, ,  „ ,  .         ,     .  ,  . 

the  similarity  in  appearance  of  the  isotropic  mineral  analyzed  by  him  to  true  erdmannite, 
and  adds  that  the  mineral  supposed  to  be  the  latter  contains  no  boron  (see  also  p.  43). 

HoPEiTE,  Min.,  p.  5i4:.—Da7nour  and  Des  Cloizeaux,  Bull.  Soc.  Min.,  ii.,  131,  1879. 
Friedel  a.nd  Saras  in.  ib.,  p.  15:}.  _  . 

Des  Cloizeaux  has  made  a  crystallographic  and  optical  examination  of  hopeitc,  contirmmg 
and  extending  the  results  of  Levy  and  llaidinger.  Damour  shows  that  it  i.s  cs.sentiaUy  a 
zinc  phosphate,  and  Friedel  and  Sarasin  have  succeeded  in  fornung  artilicially  crystals 
which  have  the  form  and  optical  properties  of  hopcite.  and  which  have  the  composition 
Zn,P..O.  4-  4aq,  which  requires  :  P...0:.  31  07,  ZnO  5318,  II.O  15-75.  They  conclude  that 
this  formula  expresses  also  the  composition  of  natural  hopeite.  According  to  bchraul  tiis 
new  species  eggonite  (q.  v.)  is  closely  related  in  form  to  hopeite. 

IIORBACniTE. — App.  II.,  p.  28. 
noRNBLENDE. — See  Amphibole,  p.  5. 

IIORTONOLITE. — App.  I.,  p.  7. 

HowLiTE.— Min.,  p.  598;  App.  II.,  p.  28. 
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Huantaja5rite.— See  Halite,  p.  55. 

HuASCOLiTE  Min  p  42  —A  massive  mineral  having  a  bluish  gray  color  is  referred  to 
huascolite  by  Raimondi  (Min.  Perou,  p.  202,  1878).  He  obtained  after  deducting  14-50  p.  c. 
ffancnie-  S  27-70  Pb  26-80,  Zn  44-50,  Fe  088  =100,  from  the  Poderosa  mine,  Province  of 
Doslie  Mayo  Peru  Domeyko  describes  a  mineral  from  Morochocha,  Peru,  corresponding 
in  composition  to  PbS  +  (Zn,  Fe)  S,  with  Zn  =  16'59;  another  from  Coro-Coro,  Bolivia, 
afforded  5  p.  c.  ZnS  (6th  App.  Min.  Chili,  p.  17,  1878). 

HuBNERiTE,  Min.,  p.  G03;  App.  II.,  p.  28.— Nevada,  containing  thallium,  Sandberger, 
J  Min  1877  508  From  Morochocha,  Peru,  Raimondi,  Min.  Perou,  p.  241,  1878. 
Occurs  "at  Rabenstein,  Sandberger,  J.  Min.,  1879,  369.  Found  by  W.  P.  Jenney,  in  the 
Black  Hills,  Dakota,  at  the  Comstock  mine,  near  Deadwood. 

Hullite.    F.  T.  Ilardman,  Proc.  Eoy.  Ir.  Acad.,  II.,  iii.,  161,  1878. 

Massive  H  =  2  Color  velvet  black.  Lustre  waxy  but  dull.  Analysis,  Hardman : 
SiO.  39-44,  AI.O3  l6-35,  Fe.O,  20'72,  FeO  370,  MgO  747,  CaO  448,  H^O  1362,  MnO  tr., 
QQ^  ^j.  _  99  78.  Occurs  filling  and  coating  vesicular  cavities  in  the  basalt  of  Carnmoney 
Hill,  near  Belfast,  Ireland. 

Heddle  remarks  that  hullite  may  be  considered  as  a  desiccated  chlorophaeite,  but  he  also 
eives  the  following  analysis  of  a  similar  mineral  from  the  basalt  at  Kinkell,  in  Fifeshire, 
Scotland:  SiOo  38-59,  AI2O3  17-34,  Fe^OaiFeO  undet.)  15-97,  MnO  1'56,  CaO  3-94,  MgO 
8-65,  K,0  0  67,  H2O  13-48  (at  100^  8-04)  =  100-20.  This  he  regards  as  a  homogeneous 
mineral,"  and  believes  it  to  somewhat  support  the  claim  of  hullite  to  be  considered  as  an 
independent  species,  Trans.  Roy.  Soc.  Edinb.,  xxix.,  89,  1879.  [Near  delessite;  compare 
also  diabantite.] 


Huminite.    A  hydrocarbon  from  Ostmark,  in  Wermland,  Sweden,  which,  according  to 


ling 
0  2811,  H  3-89,  N  ti-.,  S  033  =  100 

HuMiTE,  Min.,  p.  363. — See  Ghondrodite,  p.  26;  and  App.  II.,  p.  28. 

Huntilite. — See  Macfarlanite,  p.  71. 
Hyalite. — Min.,  p.  199;  App.  II.,  p.  28. 
Hyalosiderite. — Min.,  p.  256;  App.  II.,  p.  28. 

Hyalotekite.    NordensUold,  Geol.  For.  Forh.,  iii.,  382,  1877. 

Massive.  Coarsely  crystalline.  Cleavage  easy  in  two  directions,  at  an  angle  of  approxi- 
mately 90° ;  also  less  easy  in  a  third  direction,  in  the  same  zone  (Des  Cloizeaux).  H.  =  5-5*5. 
G.  =  3-81.  Lustre  vitreous  to  greasy.  Color  white  to  pearly  gray.  Transparent  in  very 
thin  plates.  Brittle.  Optically  biaxial,  axes  in  a  plane  parallel  to  the  axis  of  the  zone  of 
throe  cleavages:  2H  =  98°-99°  (red),  bisectrix  positive  (Des  Cloizeaux,  Bull.  Soc.  Min.,  i., 
9,  1878).     An  incomplete  analysis  gave  : 


SiOa 

PbO 

BaO 

CaO 

ign. 

39-62 

25-30 

20-66 

7-00 

0-82 

AI0O3,  K2O,  etc.,  tr. 

B.  B.  fuses  to  a  clear  glass,  which  in  R.  F.  becomes  blackened  with  reduced  lead.  On 
charcoal  with  soda  in  small  amount  fuses  to  a  clear  glass ;  with  more  soda  in  R.  F.  gives  a 
lead  globule  and  a  coating  of  lead  oxide.  In  salt  of  phosphorus  dissolves,  leaving  a  skel- 
eton of  silica.  Insoluble  in  hydrochloric  or  sulphuric  acids.  Occurs  sparingly  in  a  gray- 
ish-white feldspar,  with  hedyphane  and  schefferite,  at  Langban,  Wermland,  Sweden. 
Named  from  vaXo^,  glass,  and  rr/ueiv,  to  melt. 

Hydrargillite. — See  Gilhsite,  p.  51 
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IIydrargyrite.— App.  II,,  p.  28  (8). 
Hydrocastorite. — See  Petalite,  p.  91. 

Hydrocerussite.     Nordenskiold,  Geol.  For.  Forh.,  iii.,381,  1877. 

A  hydrous  lead  carbonate  (perhaps  2PbC03  +  11,0),  occurring  sparingly  as  a  coating  on 
native  lead,  at  Langban,  Wermland,  Sweden.  It  consists  of  white,  colorles:?,  crvstallino 
plates,  showing  one  perfect  cleavage;  soft.  Soluble  in  acid  with  evolution  of  carl>on  diox- 
ide. According  to  Bertrand  (Bull.  Soc.  Min.,  iv.,  87,  1881),  the  mineral  occurs  in  hexago- 
nal plates,  and  optically  is  uniaxial,  negative.     [Needs  further  examination.] 

Hydrocuprite. — App.  II.,  p.  28. 
Hydrocyanite. — App.  II.,  p.  29. 

Hydrofluorite.  Scacchi,  Att.  Ace.  Napoli,  vi.,  1873  (Contrib.  Min.,  ii.,  65).  Ilydro- 
fluoric  acid  gas  observed  at  Vesuvius,  especially  after  the  eruptions  of  1870  and  1872. 

Hydrofranklinite.  According  to  the  late  W.  T.  Rcepper,  a  new  hydrous  oxide  of  zinc, 
manganese,  and  iron.  Occurs  in  small,  very  brilliant  iron-black  regular  octahedrons;  with 
octahedral  cleavage  highly  perfect.  H.  =4-4-5.  G.  =  400-4 -09.  From  Sterling  Hill, 
N.  J.     [The  original  investigation  was,  unfortunately,  never  completed.] 

Hydrohalite. — App.  II.,  p.  29. 

Hydroilmenite. — See  Menaccanite,  p.  76. 

Uydromagnesite. — App.  II.,  p.  29. 

Hydroniccite.  A  name  suggested  for  a  doubtful  substance  conjectured  to  be  a  hydrated 
oxide  of  nickel,  Texas,  Penn.,  C.  U.  Shepard,  Min.  Contr.,  1877. 

Hydrophilite. — See  Chlorocalcite,  p.  25. 

Hydrorhodonite.     iV.  Engstrom,  Geol.  For.  Forh.,  ii.,  468,  1875. 

Massive  ;  crystalline.  Cleavage  easy  in  one  direction.  II.  =  5-6.  G.  =  2"70.  Lustre 
vitreous.  Color  red-brown.  Streak  brownish  white.  Translucent,  in  thin  splinters  trans- 
parent.    Fracture  splintery.    Analyses : 


SiO^ 

MnO 

FeO 

MgO 

CaO 

LioO          NaoO 

n,o 

1. 

44-07 

30-83 

1-04 

6-98 

3-60 

1-23           0-39 

iiai  = 

=     99-98. 

2. 

44-06 

31-15 

1-00 

7-24 

3-54 

(LiCl,  NaCl  =  4-80) 

11-96. 

Formula  RSiOa  +  HaO,  or  rhodonite  plus  a  molecule  of  water.    Soluble  in  IICl,  with 
the  separation  of  silica.     B.  B.  fuses  easily  to  an  opaque,  brownish  red  beutl ;  reacts  for  ' 
manganese.     The  powdered  mineral  becomes  black  on  heating.    From  Langban,  in  Werm- 
land, Sweden.     [Perhaps  simply  a  hydrated  rhodonite.] 

Hydrotitanite. — See  Perofshite,  p.  91. 

Hygrophilite,  App.  II.,  p.  29.— Related  mineral  from  Reu.schbaeh,  Palatinate,  GUmhel, 
J.  Min.,  1878,  385. 

Hypersthene,  Min.,  p.  209;  App.  II.,  p.  29.— Anal.,  Adirondacks.  N.  Y..  T^eds,  AxnQT 
Chem.,  March,  1877.  Finland,  (Efv.  Finsk..  xvii.,  72-3.  Ar^ieu,  Arveyron,  Pimm,  V.  R. 
Ixxxvi.,  1419,  1878.  Santorin,  Foitque,  Bull.  Soc.  Min.,  i.,  46,  1878.  Romsas,  Askim, 
Meinich,  Hjortdahl,  Z.  Kryst.,  iv.,  519,  1880. 
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Crvstallo'^raphic  and  optical  description  with  analyses,  Bodenmais,  Becke,  Min.  Petr. 
Mitth.,  'iii.,^60,  1880.  From  Demavend,  Persia,  in  trachyte,  Blaas,  Min.  Petr.  Mitth.,  iii., 
479,  1881.  ' 

Hypocielorite.— Min.,  p.  392;  App.  II.,  p.  30. 

TrF  Min  D  135 —Optical  structure,  Koch,  J.  Min.,  1877,  449.  Bertin,  Ann.  Ch. 
Phys.',  v.,  xiu.;  283',  1878.    laocke,  J.  Min.,  1879,  272;  1881,  i.,  23. 

Idocrase— See  Vesuvianite,  p.  129. 

Idrocastorite  (Hydrocastorite).— See  Petalite,  p.  91. 

Igelstromite.— See  Pyroaurite,  p.  99. 

Ihleite.    Schrauf,  J.  Min.,  1877,  252. 

Amorphous.  Forms  an  efflorescence  on  graphite,  having  a  botryoidal  or  small  reniform 
structure.     G.  =  1*812.     Color  orange  yellow,  becoming  pale  yellow  in  dry  air.     Analyses: 


SO3 
38-2 
37-4 
37-2 

AI2O3,  Fe^Oa 

FeO 
21 

CaO 

0-4 
0-3 

H2O 
35-5 
35-6 
35  3 

1. 

24-5 

=    100-3. 

2. 

0-3 

261 

1-4 

=      99-8. 

3. 

25-6 

=      99-8. 

Formula  perhaps  [FeojSsOia  +  12aq.  =  SO3  38-96,  Fe^Os  25-96,  H^O  35-07.  Soluble  in 
cold  water.  Occurs  at  the  graphite  deposits  at  Mugrau,  Bohemia,  owing  its  origin  to  the 
decomposition  of  imbedded  crystals  of  pyrite.  Named  for  Mr.  Ihle,  superintendent  of 
mines  in  Mugrau.     [Near  coquimbite.] 

Ilesite.  A.  F.  Wuensch,  Mining  Index,  Leadville,  Colorado,  Nov.  5,  1881.  In  loosely 
adherent  crystalline  aggregates,  prismatic.  Color  white.  Taste  bitter,  astringent.  Fria- 
ble.    Analysis  by  M.  W.  lies  : 

SO3  MnO  ZnO  FeO  H2O 

35-85  2318  5-63  4-55  30-18    =    99-39. 

This  corresponds  approximately  to  RSO4  +  4aq.,  which,  with  R  =  Mn  :  Zn  :  Fe  =  5  : 1  : 1, 
requires  :  SO3  35-63,  MnO  22-58,  ZnO  5  15,  FeO  4" 58,  H,0  32-06  =  100.  Readily  soluble 
in  water.  Occurs  in  a  siliceous  gangue  with  the  sulphides  of  iron  and  zinc  (from  which  it 
has  been  formed),  in  veins  2  to  8  inches  wide.  Locality  in  Hall  VaUey,  Park  Co..,  Colorado. 
Named  after  Dr.  M.  W.  lies,  of  Leadville. 

Ilmenite. — See  Menaccanite,  p.  76. 

Ilmenorutile. — See  Rutile,  p.  105. 

Ilsemaxxite.— App.  I.,  p.  7. 

Ilvaite,  Min.,  p.  296  ;  App.  II.,  p.  30.— Analyses,  (1),  Elba,  Sipocz  (Min.  Mitth.,  1875, 
72),  an  unaltered  crystal;  (2),  Early,  quoted  by  Reynolds  (Chem.  News,  xxxvi.,  85,  1877), 
Proc.  Roy.  Ir.  Acad.,  II.,  iii-,  52,  1877. 

SiO,    Fe.03    FeO    MnO    CaO     H^O 

1.  G.:=  4037 (1)29-67    21-26    33-09    0-74    13-33    2-32  =  100-41. 

2.  29-93    2016    3183    302    13-71    0-42,  AI2O3  0-36,  MgO  0-30,  K2O  0-20, 

[Na^O  0-29  =  100-22. 
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Sipocz  makes  the  water  essential,  and  adopts  the  formula  of  Stildoler  :  R:[R,]  Si^O,.,  or 
n,ai:Pe,  [Fe.JSiiOi^;  Keynokls  neglects  the  water,  and  writes:  i{, [li.,lSi,(J,:;  or  C'MFe. 
Mn),[Feo]Si4  0i7. 

According  to  Websky,  isoraorphous  with  humite,  Ber.  Ak.  Berlin,  187G,  201. 

Indianaite. — See  UaUoysitc,  p.  5o. 

lodobromite.    A»  vo7i  Lasaulx,  J.  IMin.,  1878,  619. 

Isometric,  in  octahedrons  with  cubic  planes.  (Meavage  octahedral  indistinct.  G.  = 
5*713.  Color  sulphur  vellow,  sometimes  greenish.  Sectili'.  Composition:  2  Ag  (CI, Br)  + 
Ag  I  =  CI  7-79,  Br  17-i8,  I  14-15,  Ag  GO-88  =  100.     Analysis,  Lasaulx  (1.  c.); 

CI  Br  I  Ag 

709  17-30  1505  59-96     =     99-40. 

B.  B.  gives  ofl  bromine  vapors  and  leaves  a  silver  globule.  Found  in  small  cavities  in 
ferruginous  quartz  at  the  mine  "  Sclione  Aussicht,"  near  Dernbach,  Nassau,  associated 
with  bcudantite,  carminite,  and  probably  greenockite. 

loDYRiTE,  Min.,  p  117. — Artificial  crystals,  hemimorphic,  v.  Zepharovtch,  Z.  Kryst.,  iv,, 
119,  1879. 

Cryst.,  Dernbach,  Nassau,  Seligmann,  Corr.  Bl.  Nat.  Yer.  Bonn,  xxxvii.,  130,  1880. 
Occurrence  at  Caracoles,  Chili,  Domeyko,  6th  App.  Min.  Chili,  p.  29,  1878. 

loLTTE,  Min.,  p.  290;  App.  II.,  p.  3D. — Elba,  D*Ac7dardi,  Att.  Ace.  Tosc.,  ii.,  July  4, 
1875  (ZS.  G-.  Ges,  xxvi.,  402).  rseudomorphs.  Wichman?},  ZS.  G.  Ges.,  xxvi.,  675,  1874. 
In  Hungarian  trachytes,  Szabb,  J.  Min.,  Beil-Bd.,  i.,  302,  1881. 

lonite.     S.  Purnell,  Am.  J.  Sc,  III.,  xvi.,  153,  August,  1878. 

A  fossil  hydrocarbon  found  in  a  more  or  less  impure  condition  in  the  lignite  of  lone 
Valley,  Amador  County,  California.  Structure  linn,  earthy.  Color  brownish  yellow. 
Partially  soluble  in  cold  alcohol,  largely  soluble  in  ether,  completely  so  in  chloroform.  A 
brown  tarry  oil  containing  a  small  quantity  of  i>arafline  is  separated  by  dry  distillation. 
Exact  chamical  nature  unknown. 

Iridium,  Min.,  p.  12.— Cryst.,  Ural,  v.  Jeremejef,  Verh.  Min.  Ges.  St.  Pet.,  II.,  xiv., 
155,  1879  (Z.  Kryst.,  iii.,  457). 

Iridosmixe,  Min.,  p.  12.— (Nef  dans  kite),  v.  KoJcscharof,  Min.  Kussl.,  vi.,  237,  239,  1874. 

Iron,  Min  ,  p.  15;  App.  IT.,  p.  30.— The  native  iron  of  Ovifak,  Di-sco  Bay,  Greenland, 
discovered  by  iVordens/ciokl  in  1870  ((Efv.  Ak.  Stockh..  1S70,  1058,  and  1871,  1.  or  Ge«.l. 
Mag.,  ix.,  1872),  and  by  him  regarded  as  of  meteoric  origin,  has  Ikvu  exhaustively  studied 
both  initsgeognostic  and  chemical  relations: — See  Xordstrdm,  (Efv.  Ak.  Sux-kh.,  1871,  453; 
Nauclchoff,  ib.,  Bihang,  i.,  April,  1872  (or  Min.  Mitth.,  I.s74.  109);  Dauhnc,  C.  K..  Ixxiv., 
1546,  1872,  and  Ixxv.^  240,  1872,  and  Ixxxiv.,  66,  1877;  Wohler,  Gr.tt.  (n-lehrt.  Anzoig  , 
1872.  197,  and  J.  Min.,  1879,  8  52;  Tschermak,  Min.  Mitth.,  1874,  \{\~^^,  Steeyxstrvp,  ^c(i. 
Medd.  Copenhagen,  1875,  Nos.  16-10  (or  ZS.  G.  Gos.,  xxviii.,  225,  1876);  TSniehofwi,  QAv. 
Ak.  Sto:'kh..  Bihang,  1878;  Jleunier,  C.  R.,  Ixxxix.,  215,  1879;  /.  Lawrence  Smith,  Ann. 
Ch.  Phvs.,  v.,  xvi  ,  4.r3,  187'.).  The  observations  of  Steenstrup.  and  later  more  particularly 
those  of  Tornebohin  and  Smith  make  it  very  certain  that  the  iron  is  not  mcttwric  but  of 
terrestrial  origin. 

Iserite. — See  RutiJc,  p.  105. 

ISOCLASITE. — App.  T.,  p.  7. 

Ittnerite,  Min.,  p.  3*53. -It  is  concluded  bv  van  Vrerwerl-c  on  the  bn^s  of  a  microsonpi- 
cal  and  chemical  examination  that  ittnerito  and  skolopsito  belong  togolher,  and  that  both 
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are  results  of  the  partial  alteration  of  haiiynite  (J.  Min.,  1880,  ii-,  264)     This  confirms  the 
conclusion  of  Rammelsberg  (Syst.  Min.,  p.  333,  and  Mm.  Chem.,  2d  ed.,  p.  459). 

Iyigtite.— App.  I.,  p.  7. 


iii.,  384,  1877. 


Jadeite,  Min.,  p.  292.— Analyses  of  related  minerals,  Damour,  Bull.  Soc.  Min.,  iv., 
157,  1881. 
Sec  also  Neprite,  p.  84. 

Jaipurite,  Min.,  p.  47  (Syepoorite,  Jeypoorite,  wrong  orthog..  Mallet).— According  to  a 
recent  investigation,  by  F.  R.  Mallet,  of  the  cobalt  minerals  of  the  Khetri  mines,  Rajpu- 
tana,  India,  the  simple  cobalt  sulphide,  originally  called  syepoorite,  probably  has  no 
existence ;  the  cobalt  minerals  identified  were  cobaltite  and  danaite.  Records  Geol.  Surv. 
India,  xiv.,  pt.  L',  190,  1881. 

Jalpaite. — Min.,  p.  39;  App.  II.,  p.  30. 

Jamesoxtte,  Min.,  p.  90;  App.  II.,  p.  30.— Related  mineral  (heteromorphite)  from  Ams- 
berg,  Westphalia,  anal,  corresponding  to  7PbS  +  4Sb.2S3,  Pisani,  C.  R.,  Ixxxiii.,  747, 1876. 

Anal.  (Sarlay)  Wiltau,  Pichler,  Min.  Mitth.,  1877,  355.  Sevier  Co.,  Arkansas,  Dunning- 
ion,  Amer.  Assoc,  1877,  184.  Spain,  Province  of  Huelva,  Oenth,  Am.  Ch.  Joum.,  i.,  325, 
1879.     Arkansas,  C.  E.  Wait,  Trans.  Amer.  Inst.  Min.  Eng.,  viii.,  51,  1880. 

m 

Jarosite,  Min.,  p.  660.— Oryst.,  v.  Kohscharof,  Min.  Russl.,  vi.,  227,  1874. 

Occurrence  at  the  Vulture  mine,  Arizona,  Silliman,  Am.  J.  Sc,  III.,  xviii.,  73,  1879;  anal. 
(1),  Penfield,  ib.,  xxi.,  160,  1881.  Occurrence  at  the  Arrow  mine,  Chaffee  Co.,  Colorado, 
and  anal.  (2),  Konig,  Am.  Chem.  Joum.,  ii.,  375,  1881.  Occurrence  in  the  province  of 
Cajamarca,  Peru,  Ramondi,  Min.  Perou,  p.  234,  1878. 

SO3         Fe^Os       K2O       Na.20        H2O  SiO^ 

1.  G.  =  3-09         30-42        48-27        853        0-28        [11-42]        1-08  =  100. 

2.  G.  =  3144    •    29-33        52*36        730        090  1055         ....=100-44. 

The  water  determined  in  (1),  viz.,  12*91,  was  too  high,  the  result  obtained  by  difference  is 
nearer  correct.  In  (2),  the  silica  has  been  deducted,  and  8-8  p.  c.  of  turgite  remains  to  be 
rejected.      The  formula  is  then  K2  [FcnJaSiOas,   6H2O  =  K2SO4  +  [FeajSadi  +  2[Fe2] 

UoOe. 

Jaulingite,  ]\Iin.,  p.  800.— A  related  resin  (C29II43O2),  from  Koflach,  Styria,  for  which 
the  name  koi'lachite  is  provisionally  suggested  by  Dolter,  J.  Min.,  1880,  ii.,  152  (ref.). 

Jefferisite.— Min.,  p.  494;  App.  II.,  p.  30;  see  also  VermicuUte,  p.  129. 

Jeffersoxite.— Min.,  p.  215  ;  App.  II.,  p.  30. 

Jogynaite.— See  Scorodite,  p.  108. 

JoRDANiTE.— Min.,  p.  88;  App.  II.,  p.  31.— Cryst.,  Binnenthal,  W.  J.  Lewis,  Z.  Kryst.. 
ii.,  191,  1878.  rx  1  jr     J 

JULIANITE. — App.  I.,  p.  8. 

Kakochlor. — See  Psilomelane,  p.  98. 
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Kalusztte.— App.  II.,  p.  31  (54). 

Kaolinite,  Min.,  p.  473;  App.  II.  p.  31.— Anal.,  Quenast,  Belgium,  de  Koninck,  Bull. 
Ac.  Bel^'.,  II.,  xliv.,  733,  1877. 

Chemical  and  micro.^^copical  discussion  of  kaolin  from  the  ''Bunt  Sandstcin "  of 
ThunnLi:ia,  Harold,  Inau<;.  Diss.  Jena,  1875.  Schmid,  in  an  extended  discussion  on  the 
same  subject,  names  two  kinds  of  crystallites  observi'd  by  him  mikrorermicuh't,  and  mikro- 
schorlit,  the  latter  he  regards  as  probably  tourmaline,  ZS.  G.  Ges.,  xxviii.,  87,  1870. 

ELararfveite. — App.  11. ,  p.  32. 

Karstenite.— Min.,  p.  621;  App.  II.,  p.  31. 

Karyinite. — See  Caryinite,  p.  20. 

Keatingine. — See  Rhodonite,  p.  104. 

Keilhauite,  Min.,  p.  387.— Contains  scandium,  Cleve,  CEfv.  Ak.  Stockh.,  xxxvi  .  No.  7. 
p.  3,  1879. 

.^elyphite.  Sclirauf,  Verb.  G.  Reichs.,  1879.  244.  Gray  serpentinous  coating  of 
pyrope  crystals  from  Kremze,  near  Budweis,  Bohemia.  The  pyrope  has  been  analyzed  by 
Scharizer, 

Kenngottite. — See  Miargyrite,  p.  77. 

Kentrolite.    Damour  and  vom  Rath,  Z.  Kryst.,  v.,  32,  1880. 

Orthorhombic ;    axes,  c  (vert.)  :  &  :  a  =  0*784,  1  :  0  (133.     Observed  planes:  7,  1,  and  i-\ 
small.      I  /\I  =  115°  18',  1  A  1  (terminal)  =  87"  29'  and  l'?5°  32'.     Cleavage:  prismatic, 
distinct.     Crystals  minute,  often   grouped  in  sheaf-like  forms  resembling  stilbite,  planes 
rough,    and    the    prismatic    horizontally  striated.      Also    massive.      II.  —  5.     G.  =  G'19 
Color  dark  reddish  brown,  on  the  surface  blackish  (vom  Hath).     Analysis,  Damour: 

SiOa  MnO,  PbO 

15-95  24-50  (or  Mn.Oa  22-26)  5979    =     100-24. 

The  state  of  oxidation  of  the  manganese,  and  hence  the  true  composition  of  the  mineral, 

is  left  in  doubt;  on  the  first  supposition  it  is  expressed  Pbi\inSiO.„  which  requires:  SiO,  16-21, 
MnO,  23  52,  PbO  60  27  =  100;  on  the  second  it  is  Pb,  [Mn,]  Si,0„  which  recjuires:  SiO, 
1(>-5S,  Mn.Oa  21-83,  PbO  61-59  -  KO.     [The  latter  formula  is  the  more  probal^le  one;  see 

IMelanotekite,  p.  75.]  B.  13.  on  charcoal  gives  a  lead  coating  and  with  soda  a  globule  of 
lead.  In  a  salt  of  ])hosphorus  bead  dissolves  and  gives  in  \i.  F.  a  slight  yellowisli  color, 
after  the  addition  of  saltpeter  becomes  bright  violet.  Dissc^lves  in  part  in  dilut«'  suljihuric 
acid  with  the  separation  of  manganese  oxide  and  silica.  With  1 1  CI  chlorine  is  distuigaged. 
Prom  southern  Chili,  exact  locality  unknown.  Occurs  with  quartz,  baritc,  ai)atite.  Named 
from  weVr^joK,  spike.  Websky  calls  attention  to  the  fact  that  the  angles  of  kentrolite 
agree  very  closely  with  those  of  descloizile  (Z.  Kryst.,  v.,  552). 

Kerrite. — App.,  p.  31. 

KiESERiTE. — Min.,  p.  641;  App.  II.,  p.  31. 

KiLLiNiTE. — See  Sjmdumene,  p.  112. 

Kjerulfine,  App.  II.,  p.  31.— See  WagneritCy  p.  130. 

Klaprotholite. — App.  I.,  p.  8. 
5 
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KLiNOCRoaTE.— See  CUnocrocite,  p.  38. 
KLiNOPHiEiTE.— See  ClinophcBite,  p.  28. 

KOCHELITE. — App.  I.,  p.  8. 

Koflachite.— See  Jaulingite,  p.  64. 
KonLERITE.— App.  II.,  p.  31. 
KOLLOPHAN. — App.  I.,  p.  9. 

KoNGSBERGiTE,  App.  II.,  p.  32.— SsB  J.ma/^am,  p.  4. 
KoppiTE.— App.  II.,  p.  32. 

KORARFVEITE. — App.  II.,  p.  32. 

KoTTiGiTE,  Min.,  p.  501. — Oryst.,  isomorphous  with  vivianite,  GrotTi,  Min.-Samml. 
Strassburg,  p.  IGG,  1878. 

Kraurite.  — See  Dufrenite,  p.  39. 

Krennerite.  Bunsenin,  Brenner,  Termesz.  Fiizetek,  1877  (Wied.  Ann.,  i,,  637).  Kren- 
VERiTE,  vo7n  Bath,  Ber.  Ak.  Berlin,  1877,  292  (Z.  Kryst.,  i.,  614,  1877).  Schrauf,  ib.,  ii., 
235,  1878. 

Orthorhombic   (monoclinic?    Schrauf).      Axes:    c  (vert.)  :  &  :    d  —  -50445  :  1  :    '94071. 

Observed  planes  :  0,  i-i,  i-l,  1,  i-2,  i^|,   i-2,  i-S,   1,   2-i,  3-1,  1-^,  i-i,  1-t,  1,  1-2,  I-}. 

2  aI=  93°  30';  0  a  1-*=  151°  48';  0  A  1-^  =  153°  14'  :  0  A  1  =  143°  39'.  In  verti- 
cally striated  prismatic  crystals.  Cleavage :  basal  perfect  (v.  Rath).  Lustre  metallic,  brill- 
iant.    Color  silver  white  to  brass  yellow.     Opaque.     Brittle. 

Contains  gold  and  tellurium,  with  a  little  silver  and  copper,  but  exact  composition  not  yet 
determined;  Schrauf  obtained  from  an  approximate  blowpipe  analysis,  Au  +  Ag(Pb?)  52, 
or  Au  31.  B.  B.  decrepitates  violently.  Found  at  Nagyag,  Transylvania,  associated  with 
quartz  and  pyrite.  Related  to  sylvanite  in  the  angles  of  two  zones,  but  different  in  others. 
Also  related  in  composition  to  calaverite. 

This  is  the  mineral,  according  to  Krenner  and  Schrauf,  which  has  forpaerly  gone  by  the 
names  gelberz,  weisstellur,  miillerine,  etc.,  see  Min.,  p  81. 

As  the  name  bunsenite  has  been  accepted  for  the  nickel  protoxide  from  Johanngeorgen- 
stadt,  vom  Rath  has  given  this  mineral  the  name  krennerite  from  the  original  discoverer.  __, 

i 

Kronnkite.  I.  DomeyJco,  5th  Appendix  Min.  Chili,  1876;  also  3d  ed.  Min,  Chili,  p. 
250,  1879. 

TriclinJc  (?).  In  irregular  prismatic  crystalline  masses  with  coarsely  fibrous  structure. 
Cleavage  distinct  parallel  to  an  edge  of  the  prism.  G.  =  2*5.  Lustre  vitreous.  Color 
azure  blue,  changing  somewhat  on  exposure  to  the  air.  Composition:  CuSOi  -4-  NaoS04  + 
2aq  =  copper  sulphate  47  23,  sodium  sulphate  42  09,  water  1068=100.  Analysis  by 
Kronnke  :  CuSO,  46*28,  Na.SO,  42*95,  Il^O  10-77  =  100.  Perfectly  soluble  in  water.' 
Found  in  the  copper  mines  near  Calama,  on  the  road  from  Cabija  to  Potosi,  Bolivia. 

Krugite.— See  Polyhalite,  p.  96. 

Labradorite,  Min.,  p.  341;  App.  II.,  p.  32.— Anal.,  Adirondacks,  N.  Y.,  Leeds,  Amer. 
Ch.,  March,  1877.  Arvicu,  Arveyron,  Fisani,  C.R.,  Ixxxvi.,  1420,  1878.  Element,  Min. 
Petr.  Mitth.,  i ,  366,  1878;  Schuster,  ib.,  p.  367. 

See  also  Feldspar  Group,  p.  45. 

Lanarkite,  Min.,  p.  628  ;  App.  II.,  p.  33.— Cryst.  description,  with  correction  of  pre- 
viously accepted  angles,  Schrauf,  Z.  Kryst.,  i.,  31,  1877. 
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Langite.— Min.,  p.  665;  App.  II.,  p.  33. 
Lapis  Lazuli.— Min.,  p.  334;  App.  II.,  p.  33.' 

Min. 


'loitcnthal 

(see  Brezina,  ib.,  1877,  98)  gave:  SiO,  52  92,  Al.Os  22-44,  CaO  12-2;},  11.0  12-38  =  99  97, 
for  material  dried  over  sulphuric  acid,  and  SiO,.  60*15,  Al.Oa  25*91,  CaO  14-19  =  100*25 
for  ignited  material.  The  first  corresponds  with  the  previously  accepted  formula  :  Si4[Al.,] 
CalloOis,  which,  however,  expresses  the  composition  of  the  mineral  only  after  it  has  lost 
in  dry  air,  or  at  100°,  a  part  of  its  water.  Smita  confirms  the  conclusion  that  leonhardite 
is  to  be  referred  to  laumontite,  differing  from  it  only  in  having  lost  a  part  of  the  water 
which  sroes  off  at  100°. 


b^ 


S 

As 

1. 

18-00 

42-06 

2. 

17-60 

41*06 

3. 

18-57 

42-60 

Ag 

Cu 

11-74 

27*60 

=     99*40. 

11-62 

28-29 

=     98-57. 

3  03 

3354, 

Fe  0-44  =  98-76. 

Laurite,  Min.,  p.  74;  App.  II.,  p.  33.— Artificially  prepared,  St.  Claire  DeviUe  and 
Debray,  Bull.  Soc.  Min.,  ii.,  185,  1879. 

Lautite.     Frenzel,  Min.  Petr.  Mitth.,  iii.,  515  ;  iv.,  97,  1881. 

In  small  brilliant  crystals,  short  prismatic,  with  /,  i-%  and  0;  orthorhombic.  Generally 
massive  ;  compact.  Columnar  to  fine  fibrous,  radiated,  also  fine  granular.  II.  =  3-3  5. 
G.  =  4*96.     Lustre  metallic.     Color  iron  black.     Streak  black.     Opaque.     Not  brittle. 

Analyses,  Frenzel : 

Sb 

0-58 

The  iron  in  (3)  is  due  to  chalcopyrite ;  another  determination  of  the  silver  gave  7*78  p.  c. 
Formula  deduced  CuAsS  [see  below],  with  Ag  replacing  in  part  the  Cu,  this  requires: 
S  18-78,  x\s  44  ()1,  Cu  87-21  =  100.  B.  B.  decrepitates  violently  ;  fuses  easily,  giving  off 
arsenical  fumes.  In  the  closed  tube  yields  an  arsenical  mirror.  Soluble  in  nitric  acid; 
gives  with  liydrochloric  acid  a  silver  chloride  precipitate.  Found  at  Lauta,  near  ^larien- 
berg.  Saxony;  accompanied  by  metallic  arsenic,  ruby  silver,  tctrahedrite,  chalcopvrite, 
galenite,  and  barite.     [A  homogeneous  mineral  ?    May  it  not  contain  metallic  arsenic  ?] 

Lavendulan,  Min.,  p.  560. — Anal.,  Chili,  Goldsmith,  Proc.  Ac.  Nat.  So.  Philad.,  p.  192, 
1877. 

Lavroffite. — Min.,  p.  216;  App.  II.,  p.  33. 

Lawrencite.     Daubree,  C.  R.,  Ixxxiv.,  66,  Jan.,  1877. 

Iron  protochloride,  shown  by  Daubree  to  be  present  in  the  Greenland  native  iron. 
Named  after  Dr.  J.  Lawrence  Smith,  of  Louisville,  Ky. ,  who  detected  tlio  same  substanco 
in  the  meteoric  iron  of  Tazewell.  Daubree  also  uses  the  name  staqmatite  (from  6rayna, 
drop). 

Laxmannite. — App.  I.,  p.  9. 

Lazulite,  Min.,  p.  572;  App.  II.,  p.  33.— Anal.,  discussion  of  formula,  Zermatt,  Gam- 
per,  Jahrb.  G.  Reichs.,  1878,  611.  Canada,  Ilofrmatm,  Geol.  Cana<la,  Rop.,  1879-80  (Am. 
J.  So.,  III.,  xxi.,  410). 

Lead,  Min.,  p.  17;  App.  II.,  p.  33.— Russia,  occurrence,  v.  Kokscharof,  Min.  Russl.,  \i., 
236.     Huancavelica,  Peru,  Raimondi,  Min.  Perou,  p.  145,  1878. 

Leadhillite,  Min.,  p.  624  ;  App.  II..  p.  ^^.—Lnsneyres  (Z.  Kryst.,  i.,  193.  1877^  finally 
concludes  that  his  supposed  species,  maxite  (App.  ll.,  p.  38),  is  really  identical  with  lead- 
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hillite.  The  crystalline  form  is  monoolinic,  according  to  him,  with  ft  =  89°  48',  and  the 
composition  is  expressed  by  the  empirical  formula  Hi oPbi^CsSaOse,  which  requires  SO3 
8-17,  CO,  b-08,  PbO  81-91,  H,0  184  =  100  (seealso  J.  pr.  Ch.,  xi.,  26,  1874;  xii.,  347,  1876; 
xiii.'  ;)70,  187o).  The  extremely  complex  character  of  the  formula  makes  it  somewhat 
improbable.  ,     -r^ 

Bertrand  (C.  R.,  Ixxxvi.,  348,  1878)  describes  leadhillite  from  Matlock,  Derbyshire,  with 
2E  =  72'  yellow  (Sardinia  and  Scotch  crystals  have  2E  =  21°);  the  angle  diminishes  with 
rise  in  temi)erature,  and  finally  2E  =  66^  at  250°;  above  this  point  the  crystals  fly  to 
pieces.  As  bearing  upon  the  question  of  the  independent  character  of  susannite,  Bertrand 
describes  crystals  from  Leadhills,  in  which  he  finds  gray  colored  spots  with  2E  =  21°,  and 
green  colored  spots  which  are  uniaxial.  The  species  leadhillite  and  susannite  are  prob- 
ably identical. 

Leidyite.    Konig,  Proc.  Acad.  Nat.  Sc.  Philad.,  1878,  84. 

In  verruciform  incrustations,  consisting  of  fine  scales  with  silky  lustre  ;  also  stalactitic ; 
crystalline  ( ?),  H.  =  1-2.  Lustre  resinous.  Color  grass-,  blue-,  or  olive-green.  Streak 
white.    Analysis : 

Si02  Al.Oa  FeO  MgO  CaO  H^O 

51-41  16-82  8-50  3*07  3-15  17-08     =     100-03. 

The  formula  calculated  by  the  author  is  R2[Al2]Si50i5  +  5aq,  with  R  =  Fe,  Ca,  Mg,  H2. 
B.  B.  fuses  with  intumescence  to  a  light  yellow  green  glass.  In  the  closed  tube  gives  off 
water  and  becomes  brown.  Soluble  readily  in  HCl,  with  partial  gelatinization ;  after 
ignition  insoluble.  Found  with  grossular  garnet,  zoisite,  and  quartz,  at  Leiperville,  Dela- 
ware Co, ,  Penn.    Named  after  Dr.  Joseph  Leidy,  of  Philadelphia. 

Leonhardite. — See  Laumontite,  p.  67. 

LEProoLiTE. — Min.,  p.  314;  App.  II.,  p.  33. — See  Mica  Group,  p.  77. 

Lepidophaeite. — See  Wad,  p.  130. 

Lesleyite.— App.  I.,  p.  18. 

Lettsomite,  Min.,  p.  666.— Anal.,  La  Garonne,  Dept.  du  Var,  Fisani,  C.  R.,  Ixxxvi. 
1418,  1878.    Optical  characters  intestigated-,  Bertrand,  Bull.  Soc.  Min.,  iv.,  11,  1881. 

Leuchtenbergite,  Min.,  p.  500;  App.  II.,  p.  34.— Microscopic  examination,  v.  Leuchten- 
herg,  Bull.  Ac.  St.  Pet.,  xxi.,  509,  1876. 

Leucite,  Min.,  p.  834;  App.  II.,  p.  34.— The  question  as  to  the  true  crystalline  system 
of  leucite  has  been  discussed,  as  follows  :  Hirschwald,  Min.Mitth.,  1875,  227  ;  Tschermalc, 
Mm.  Mitth.,  1876,  60  (anal,  by  Berwerth);  vom  Rath,  J.  Min.,  1876,  281,  403;  Hirschwald, 
J.  Mm.,  187(),  519,  733;  Baumhauer,  Z.  Kryst.,  i.,  257,  1877  ;  Hirschwald,  Min.  Petr. 
Mitth.,  i.,  85,  1878  ;  Bammhauer,  Min.  Petr.  Mitth,  i.,  287,  1878  ;  Oroth,  Z.  Kryst.,  v., 
264,  1880;  Weishach,  J.  Min.,  1880,  i.,  143;  also  3Iallard,  Ann.  Min.,  VII.,  x.,  79,  1876. 
Hirschwald  maintains  that  the  species  is,  in  fact,  isometric,  with  polysynthetic  structure. 
This  view  is  opposed  by  Bammhauer,  A^om  Rath,  and  Groth,  and  the  results  of  a  series  of 
experiments  on  the  etching  of  the  crystalline  faces  seem  to  prove  its  tetragonal  nature. 
Mallard  regards  leucite  as  pseudo-isometric,  referring  it  to  the  orthorhombic  system,  and 
later,  Weisbach,  on  the  basis  of  a  series  of  measurements  by  Treptow,  has  reached  a  simi- 
lar conclusion. 

Fouqne  and  Levy  have  succeeded  in  obtaining  artificial  crystals  of  leucite  (C.  R.,  Ixxxvii., 
961,  1878.  and  Bull.  Soc.  Min.,  iii.,  118,  1880);  and  HautefeuiUe  (C.  R.,  xc,  313,  378,  1880) 
has  formed  an  iron  leucite,  containing  iron  in  place  of 'the  alumina.  In  both  cases  the 
same  twinnmg  is  observed,  and  the  same  optical  characters  as  in  natural  crystals. 

Analyses  by  Berwerth,  Acquacctosa,  near  Rome  (Min.  Mitth.,  1876,  66);  Schulze,  Albani 
Mts.,  J.  Mm,  1880,  11.,  114.  Occurrence  on  the  island  of  Bawean,  Dutch  East  Indies, 
Vogelsaug-Zu-kel,  J.  Min.,  1875, 175. 
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Leucochalcite.     Sandherger  ;  Petersen,  J.  Min.,  1881,  i.,  263. 

In  very  slender,  needle-like  crystals.  Nearly  white,  with  tinge  of  j^en.  Lustre  silky. 
Analysis:  As,05[37-89].  P.Os  1-60,  CuO  4710,  CaO  loG,  MgO  2-28,  ign.  MTu  r.  100  ;  car- 
responding  to  Cu4AsjO.,  +  3Ho(),  or  Cii:,AsjO„  +  CuIljOj  +  2a<i.  which  rcfiuires:  As^Oa 
42-75,  CuO  47*21,  lIjO  10*04  =  100.  Becomes  first  green  on  ignition,  and  llnally  fuses  to 
a  black  glass.  Occurs  as  a  delicate  coaling  with  inahichite  and  eakite.  Wilheinine  niino 
in  the  Spessart,  [A  more  complete  description  is  to  bo  desired  ;  the  mineral  is  apparently 
an  arsenical  tagilite.] 

Leucomanganite.  Sandherger,  J.  Min.,  1879,  370.  Announced  as  a  snow-white  min- 
eral, in  broad  foliated-radiated  aggregates.  13.  B.  becomes  brownish  black,  and  fuses 
easily.  Contains  MnO,  FeO,  alkalies  and  water.  From  llabenstein,  near  Zwiesel.  [Needs 
further  examination.     Is  it  related  to  fairfieldite  ?] 

Leucophanite,  Min.,  p.  260;  App.  II.,  p.  ^A.—Bertrand(yh\\.  Mag.,  V.,  iii.,  357,  1877) 
concludes  on  optical  grounds  that  leucophanite  is  to  be  considered  either  as  monoclinic  or 
hemihedral  orthorhombic.  Groth(L.  Kryst.,  ii.,  190,  1878)  proves  that  the  cn»'stals  are 
really  monoclinic,  and  deduces  the  axial  relations,  c  (vert.)  :/;:«  =  1-054: 1: 1-061;  fi  —  90' 
approx.     Groth  describes  twins  and  fourlings  analogous  to  harmotome. 

Rammelsherg  (ZS.  G.  Ges.,  xxviii.,  57,  1876)  publishes  some  new  analyses,  and  deduces 
the  formula  :  RisSinOn  +  6NaF  with  R  =  Be  :  Ca  =  1 : 1 ;  this  requires  :  SiOi  49-35,  BeO 
11-16,  CaO  24  68,  Na.,0  10-93,  F  6  69  =  102-81. 

Leucopyrite. — Min.,  p.  77;  App.  II.,  p.  34. 

Leucoxene. — See  Titanomorphite,  p.  122. 

Leucotile.     Hare,  Inaug.  Diss.  Breslau,  1879  (Z.  Kryst.,  iv.,  295). 

In  fibres  irregularly  grouped  on  serpentine.  Cleavablc,  parallel  and  perpendicular  tn 
the  longitudinal  direction;  optically  orthorhombic (?).  Lustre  silky.  Color  green.  Analy- 
sis : 

SiOa       AI2O3      FciOa      MgO        CaO       Na,0      K^O         n,0 
28-98        6-99        8-16        2978        737        1-32         tr.  17-29    =::    99-89. 

This  corresponds  nearly  to  RJRo]Si40,9,  8H0O.  Easily  soluble  in  HCl  and  n^SO,.  B. 
B.  fuses  and  becomes  slightly  yellow,  and  yellowish  brown.     From  Rcichenstein,  Silesia. 

Leviglianite. — See  Onofrite,  p.  86. 

Levynite. — Min.,  p.  431 ;  App.  II.,  p.  34.     See  also  Chahazite,  p.  22. 

LiBETHENiTE,   Min.,   p.  563.— Cry st-,  pseudo-orthorhombic  (monoclinic),  according  to 
Schrauf,  Z.  Kryst.,  iv.,  19,  1879. 
Made  artificially,  Friedel  and  Sarasin,  Bull.  Soc."  Min.,  ii.,  157,  1879. 

LiEVRiTE. — See  Ilvaite,  p.  62. 

LiMBACHITE. — App.  II.,  p.  34. 

LiMBiLiTE. — Min.,  p.  258;  App.  II.,  p.  34. 

LiMONiTE. — Min.,  p.  172;  App.  II.,  p.  34. 

LiNARiTE,  Min.,  p.  663;  App.  II.,  p.  31.  -Cryst.,  Erzbcrg,  v.  Zepharotich ,  Tjotos,  Doc., 
1874.  ,,    ,, 

Argentine  Republic,  anal.,  Frenzel,  J.  Min.,  1875,  675;  cryst,  v.  Rath,  Z.  Krjst.,  iv., 
426,  1880.  4 

Anal.,  State  of  Jalisco,  Mexico,  Barcena,  Naturalcza,  iv.,  55,  1877. 
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LiNN^iTE,  Min.,  p.  68.— Analyses,  P.  T.  Cleve  (Geol.  For.  Forh.,  i.,  125, 1872),  1,  Bast- 
nfis,  2,  Gladliammar  : 

S  Co  Ni  Cu  Fe 

1.  Bastnas,  G.  =  4-755.  4183        44-92  019        8-22        419     =      99'35. 

2.  Gladhammar,  G.  =4-825.      42-19        39-33        12-33        2-28        4-29     =     100-42. 

Both  correspond  closely  to  the  formula  2RS  +  RSs,  or  RS,  R2S3. 
Lintonite.— See  Thomsonite,  p.  121. 
Lionite. — See  Tellurium,  p.  119. 

Liskeardite.    Mashelyne,  Nature,  Aug.  15,  1878. 

Massive  ;  in  thin  inerusting  layers,  with  uniform  fibrous  structure.  Color  white,  with  a 
slight  blue  or  greenish-blue  tint.  Composition  stated  to  be  [R2]3As20i4,  16H„0,  with  [Ra] 
=  [AIJ  and  some  [FeJ,  according  to  an  analysis  by  Dr.  Flight  (not  published)  Lis- 
keard,  Cornwall.  An  arsenical  evansite,  Min.,  p.  585.  [A  more  complete  description  is 
to  be  desired.] 

Lithiophilite.— See  Triphylite,  p.  124. 

LiTHioPHORiTE,  App.  I.,  p.  9. — See  Psilomelane,  p.  98. 

Litidionite  (Lithidionite).     E.  Scacclii,  Rend.  Accad.  Napoli,  Dec.,  1880. 

Blue  lapilli,  found  at  Vesuvius  in  1873,  7  to  25  mm.  in  diameter,  were  found  to  consist  of 
a  white  earthy  substance,  with  a  glassy  blue  crust.  Of  the  latter,  H.  =  5-6,  G.  =  2-535. 
The  mean  of  two  analyses  gave,  after  being  washed:  Si02  71-57,  CuO  6-49,  FeO  4-02,  K2O 
10-92,  NasO  6-78  =  99-78.  Slightly  attacked  by  HCl;  fuses  very  easily  (the  white  nucleus, 
consisting  of  augite,  olivine,  etc.,  is  infusible).  The  author,  on  the  ground  of  the  fusibility, 
regards  the  substance  as  a  mixture  of  quartz  and  the  carbonates  of  potassium  and  sodium. 
[The  name,  obviously,  does  not  belong  to  a  definite  species,  why  it  was  given  does  not  appear.] 

LmNGSTONiTE,  App.  II.,  p.  35.— Analysis  by  F.  P.  Venahle  {Chem.  News,  xl.,  186, 1879), 
after  deducting  impurities  :  (|)S  23-73,  Sb53-75,  Hg  22-52  =:  100,  for  which  the  formula 
HgS  +  2Sb,S3  is  given  (but  Groth  suggests  HgsS  +  4Sb2S3,  Z.  Kryst.,  vi.,  97).  Anal, 
by  Barcena  :  S  22-97,  Sb  53-12,  Hg  2000,  gangue  and  loss  3-91  =  100,  Naturaleza,  iv.,  268, 
1879.     From  Guadalcazar,  Mexico,  anal,  by  Page,  Ch.  News,  xlii.,  195,  1880. 

Made  artificially.  Baker,  Ch.  News,  xlii.,  196,  1880. 

LoLLiNGiTE,  Min.,  p.  76  ;  App.  II.,  pp.,  35,  34.— Anal,  (satersbergite,  FeA.sa),  Brevig, 
Norway,  NordensUold,  Geol.  For.  Forh.,  ii.,  242,  1875.  Monte  Challanches,  Dauphiny,  in 
crystals  Frenzel,  J.  Min.,  1875,  677.  In  serpentine  of  Reichenstein,  Silesia,  Eare,  Z. 
Kryst.,  iv.,  295.  ^ 

Iiouisite.    Honeymann,  Proc.  Nova  Scotia  Inst.  Nat.  Sc,  v.,  15, 1878. 

A  transparent,  glassy,  leek  green  mineral;  streak  white;  fracture  splintery.  H.  =6-5. 
fe-  5=/'t^-„^elatinizes  with  HCl.  An  analysis  by  H.  Louis  gave  :  SiO^  63-74,  AL-Oa  0-57, 
FeO  1-25,  MnO  tr.,  CaO  17-27,  MgO  0:38,  K,0  338,  Na^O  0-08,  H,0  12-96  =  99-63.  [Needs 
further  exammation ;  free  silica  is  very  probably  present.] 

Luckite.— See  3felcmterite,  p.  76. 

Ludlamite.    JST.  Story-Mashelyne  and  F.  Field,  Phil.  Mag.,  V.,  iii.,  52,  135,  525,  1877. 
Monoclmic      Axes,  c  (vert.)  :h:d  =  l  -9820 :  1 :  2-2527.     /i  =  79°  27'.     Observed  planes  ; 

V'a*7'  %q'io-^ooV  T;  ^'  ~  r  ^-^'  -  ^-^''   1-^*'  ^'-    ^  A  i-i  -  100°  33',  0  A  1-^  =  117°   10'  ; 
^f   ^  \      ^ii  <^  A  -  1  =  118°  35'.  0  A  1  =  111°  29'.    0  and  1  striated  parallel  to  inter- 
section-edge.    Cleavage  :  0  highlv  perfect;  i-i  distinct.     Optic-axial  plane,  the  clinodiag- 
onai.    Acute  bisectrix  positive,  inclined  67°  5'  to  the  vertical  axis  in  the  acute  angle  of  the 
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axes  cd.     Axial  angles  :  2Ha  =  97°  50',  2Ho  =  119%  and  hence  2V  =  82°  22'.     Dispersion 
of  the  bisectrices  almost  zero,  of  the  axes  small  p  >  v. 

U.  =  3-4.  G.  =  3-12.  Lustre  brilliant.  Color  bright  green.  Streak  greenish  white. 
Transparent.     Analysis  (mean  of  several)  : 

PaO,  FeO  n,0 

3011  52-76  16-98     =     9985. 

This  corresponds  to  Fe7P40n,  9H,0  (or  H2Fe7P40i8  +  8aq)  =  P2O5  29*89,  FeO  53-06, 
H2O  17  05  =  100.  B.  B.  colors  the  flame  pale  green,  and  leaves  a  black  residue.  In  the 
closed  tube  decrepitates  violently,  becomes  dark  blue,  and  gives  off  water.  Soluble  in 
dilute  hydrochloric  and  sulphuric  acids. 

Occurs  with  siderite,  vivianite,  pyrite,  at  the  Wheal  Jane  mine,  near  Truro,  Cornwall. 
Namea  after  Mr.  Ludlam,  of  London. 

LUDWIGITE. — App.  II.,  p.  35. 

LUNEBURGITE. — App.  I.,  p.  10. 

LuNNiTE. — See  PseudomalacJiite,  p.  97. 
LuzoxiTE,  App.  II.,  p.  35. — See  Clarite,  p.  27. 

Macfarlanite.  The  occurrence  at  Silver  Islet,  Lake  Superior,  with  the  metallic  silver, 
of  thin  plates  and  grains  of  a  reddish-brown  sectile  mineral,  containing  As,  Ag,  Co,  Ni,  and 
supposed  to  be  new,  was  described  by  T.  Macfarlane  in  1870  (Can.  Nat.,  Feb.  1).  To  the 
granular  ore,  or  mixture  of  reddish-colored  grains  with  other  minerals,  the  name  macfar- 
lanite was  given,  later,  by  Major  Sibley  (quoted  by  Macfarlane,  Trans.  Amer.  Inst.  Min. 
Eng.,  viii.,  236,  1880;  see  also  Courtis,  Eng.  Min.  J.,  xxvii.,  March  29,  1879).  In  1879 
Wurtz  described  two  supposed  new  minerals  from  Silver  Islet,  uuntilite  (Eng.  Min.  J., 
xxvii.,  55,  1879)  and  animikite  (ib.,  p.  124).     His  descriptions  are  as  follows  : 

HuxTiLiTE. — In  two  varieties  :  {A)  Of  a  dark  gray  or  more  commonly  black  color;  dull, 
amorphous,  porous,  and  fragmentary;  (^)  apparently  crystalline;  one  cleavage  direction; 
bright  slate  color,  and  occurs  imbedded  in  calcite.  {A)  is  the  more  common.  Semi-malle- 
able.    H.  less  than  2-5.     Gr.  =  7*47  (J.),  6  27  {B),  after  deduction  of  impurities.   Analyses  : 

As        Sb       S        Ag       Hg       Co      Ni       Fe       Zn     n,.0  gangue. 
A     21-10    3-33    0-78    59-00     1*04    3-92    1-96    3-06    2-42    019    3-23*     ==  100-03. 
B     23-99    4-25    1-81     4467    111    733    2-11    853    305    0-33    165*     =     9883. 
*  (.1)  Silicate  0-88,  calcite  2-3.5;  (i?)  do.  OS.-)  and  110. 

The  author  proposes  to  subtract  the  Hg  as  amalgam,  and  S  as  pyrite,  and  then  calculat- 
ing the  remaining  metals  as  Ag  (R  =  211),  he  obtains  the  ratio  of  R  :  As  ( -^  Sb)  =  2-90  :1 
for  A,  and  2-99  :  1  for  B.  On  the  basis  of  this,  the  formula  Ag:,As  is  assumed  as  represent- 
ing the  composition.  Named  after  Dr.  T.  Sterry  Hunt.  [No  value  can  be  attached  to  the 
formula  deduced  (see  below),  for  most  of  the  metals  thus  taken  together  are  present  only  as 
impurities.     Compare  Arsenargentite,  p.  9.] 

Animikite.— Occurs  us  an  incrustation  on  huntihte,  also  in  isolated  slabs  or  plates. 
Structure  fine-granular,  crypto-crystalline.  G.  =  9-45.  Color  white  to  grayish  white. 
Fracture  semi-conchoidal  or  granular.     Somewhat  sectile.     An  analysis  yielded  : 

Zn    gangue. 
0  36      1-68     =     99-31. 

From  the  Silver  Islet  mine.  Lake  Superior.  Named  from  "  aoimikie,"  thunder,  whence 
Thunder  Bay.     The  formula  AgaSb  is  proposed. 

The  complex  relations  of  the  above  minerals  and  mineral  mixtures  has  been  well  investi- 
gated bv  Marfarlane  (1.  c).     The  granular  ore  was  found  to  be  made  up  of  nddish-bi-own 

*        ---  ■  -  '•       '•'     ' ■-^- '  -••'-'    ■■-'» '■♦nnined  black 

hh{  from   all 

obtaincil  by 

repeatedTritumtion^nJsiftm^  had  a  dark  gray  color,  and  gave  92  j).  c.  silver;  on  solution 


Sb 

As 

S 

Ag 

Hg 

Co 

Ni 

Fe 

11-18 

0  35 

1-49 

77-58 

0-99 

2-10 

1-90 

1-68 
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in  dilute  nitric  acid  these  grains  yielded  :  Ag  93-54,  Ni  1-58,  As  2  15,  Sb  0-36,  insol.  2-37  = 
100     The  insoluble  portion  (2-37  p.  c.)  assayed  17-46  p.  c.  silver. 

A  quantity  of  the  original  metallic  grains  were  acted  upon  by  three  successive  portions 
of  very  dilute  nitric  acid.     The  results  were  : 


Ag 

Hg 

Ni  . 

As 

Sb 

1. 

37  64 

0  65 

4-66 

6-40 

017     r=r     49-52. 

2. 

33-09 

0-10 

1-22 

.... 

0  06    =     35  07. 

3. 

5-40 

.... 

tr. 

.... 

tr.      =      5-40. 

There  remained  6-20  p.  c.  insol.  (quartz,  etc.),  and  3*77  p.  c.  of  a  black  mineral  washed 
from  the  quartz,  containing  24-8  p.  c.  Ag,  also  Sb,  S,  Pb,  Co,  Ni.  The  author  closes  by  stat- 
ing very  justly,  that  further  investigation  is  needed  to  determine  the  character  of  the 
various  minerals  present. 

Konig  (Proc.  Acad.  Nat.  Sc.  Philad.,  1877,  276)  has  analyzed  a  similar  mineral  mixture 
from  Silver  Islet:   As  10-56,  Sb  tr.,  S  1-81,   PbS  38-18,   Ag  32-68,    Ni,  Co  896,  Fe  0-35, 

?[uartz  6  00,  CaCOs  120  =  99-74.     He  regards  the  nickel  and  arsenic  as  combined  and 
orniing  niccolite,  which  exists  mixed  with  galenite,  argentite,  and  probably  a  basic  silver 
arsenide. 

[It  would  appear  from  the  above,  that  the  true  nature  of  the  individual  minerals  present 
in  the  Silver  Islet  ores  is  still  to  be  determined,  but  that  there  is  probably  present  a  silver 
arsenide  {hvntilite),  and  perhaps  also  a  silver  antimonide  (animikite)  allied  to  dyscrasite.  ] 

Maconite. — App.  II.,  p.  36. 

Magnesite,  Min.,  p.  685;  App.  11.,  p.  36.— Massive  var.  from  Elmen,  Eastern  Alps  (anal, 
by  Lehmayer),  Gumbel,  Verh.  G.  Reichs.,  1880,  276. 

Magxetite,  Min.,  p.  149;  App.  II.,  p.  36. — Cryst.,  Vesuvius,  Scacchi,  Contrib.  Min.,  ii., 
3.  Albani  Mts.,  Latium,  Sella,  Z.  Kryst.,  i.,  230,  1877.  Binnenthal,  with  implanted 
rutUe  crystals  in  parallel  position,  Seligmann,  Z.  Kryst.,  i.,  340;  do.  with  hematite,  same 
locality.  Bucking,  ib.,  i.,  575.  Jerofeief  (Verh.  Min.  Ges.  St.  Pet.,  II.,  xvii.,  24),  Min.  Russl., 
viii.,  226,  1881. 

Coercive  force,  IIolz,  Wied.  Ann.,  v.,  169,  1878. 

Anal.,  Kaiscrstuhl  (4-08  p.  c.  TiOa),  Knop,  Z.  Krysfc.,  i.,  64,  1877.  Magnet  Cove  (3  25 
p.  c.  TiO,),  Koidg,  Pr.  Am.  Ac.  Nat.  Sc.  Philad.,  1877,  293.  Kristianstad,  Sweden  (by 
Nordstrom,  6  01  p.  c.  TiO,),  Karlsson,  Geol.  For.  Forh.,  i.,  14,  1872. 

With  melanite  on  trap.  East  Rock,  New  Haven,  E.  S.  Dana,  Am.  J.  Sc,  III.,  xiv., 
217,  1877. 

Magnochromite.— App.  II.,  p.  86. 

Magnolite.    F.  A.  Genth,  Amer.  Phil.  Soc.  Phil.,  xvii.,  118,  1877. 

In  radiating  tufts  of  very  minute  acicular  or  capillary  crystals.  Color  white.  Lustre 
silky.  Contains  mercury  and  tellurium,  and  composition  inferred  to  be  HgaTeOi.  Black- 
ened by  ammonia.  A  decomposition  product  of  coloradoite,  found  in  the  upper  part  of  the 
Keystone  mine.  Magnolia  District,  Colorado.     [Needs  further  examination.] 

Malachite.— Min.,  p.  715;  App.  II.,  p.  37. 

Maldonite.— App.  I.,  p.  10. 

Malinofskite.— Sec  Tetrahedrite,  p.  120. 

MaUardite.     Carnot,  Bull.  Soc.  Min.,  ii.,  117,  1879. 

In  crystalline  masses  with  fine  fibrous  structure;  probably  monoclinic  (Mallard,  ib.,  p. 
119).     Colorless.    Analyses,  1,  Rioult;  2,  Carnot : 


^ 

SO3 

MnO 

FeO 

MgO 

CaO 

H2O 

Insol. 

1. 

26  0 

20-9 

0-3 

1-2 

0-8 

36-8 

14-0     = 

100-2. 

2. 

29  0 

23-6 

0-6 

0-7 

44-5 

1-6    = 

99-8. 
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This  corresponds  closely  to  the  formula  :  MnSO^  +  7aq,  which  brings  it  into  the  same 
group  with  melantente,  Min.,  p.  640.  Easily  soluble  in  water.  Changes  rapidly  on  expos- 
ure; effloresces,  becomes  opaque,  and  finally  pulverulent.  Is  deeoinposed  by  strong  heat- 
ing, losing  the  sulphuric  acid  and  water,  and  leaving  a  reddish-ljrown  residue.  Carnot 
obtained  from  a  solution  of  manganese  sulphate  at  15  0.  the  salt,  MnSO,  -f  5a(j  in  tri- 
clinic  crystals;  but  at  a  temperature  of  0^  C.  he  obtained  monoclinic  crj-stals  witli  the  com- 
position, MnSOi  4-  7aq. 

Occurs  in  a  gray  clay-like  gang  stone,  with  quartz  sand  and  barite.  From  the  silver  mine 
*•  Lucky  Boy,"  south  of  Salt  Lake,  near  Butterfield  CaQon,  Utah. 

Maxcinite.— According  to  Uzielli  (Trans.  Accad.  Line,  III.,  i.,  108, 1877),  the  mineral 
called  mancinite  is  not,  as  supposed,  from  the  hill  Manciuo,  near  Leghorn,  nor  is  it  a  zinc 
trisilicate,  Jacqaot  {Aiwi.  Min.  III.,  xix.,  703,  1841). 

Manganite,  Min.,  p.  170.— Cryst.,  monograph  (Ilefeld),  showing  4  types  of  forms  with 
new  planes,  twins,  etc.,  the  crystals  holohedrally  developed,  Groth,  Min.-Samml.  Strass- 
burg,  p.  79,  1878.     Sadeheclc,  ZS.  G.  Ges.,  xxxi.,"'20G,  1870. 

Anal.,  Langban,  Sweden,  Blomstrand,  Geol.  For.  Forh.,  ii.,  183,  1874. 

Manganophyllite,  App.  II.,  p.  37.— Found  at  Jacobsberg  and  Langban,  Wermland, 
Sweden,  Sjogren^  Geol.  For.  Forh.,  i.,  64,  1872. 

Manganosiderite. — See  Rhodochrosite,  p.  103. 

Manganosite.  Blomstrand,  Geol.  For.  Forh.,  ii.,  179,  1874;  iii.,  123,  187G.  Sjogren, 
ii.,  031;  iii.,  181,  1876;  iv.,  158,  1878. 

Isometric.  In  minute  crystals,  showing  the  octahedron  and  dodecahedron,  rarely  the 
'  cube.  Cleavage  cubic.  Isotropic.  H.  =  5-6.  G.  =  5*18.  Lustre  vitreous.  Color  eme- 
rald green  on  the  fresh  fracture,  becoming  black  on  exposure  to  tlie  air.  Analysis,  Blom- 
strand, ib.,  ii.,  182  : 

MnO  FeO  MgO  CaO 

(I)  98  04  0-42  1-71  0-16     =     100-33. 

Formula  :  MnO,  and  hence  isomorphous  with  periclasite.  Dissolves  with  difBculty  in 
strong  nitric  acid,  forming  a  colorless  solution.  Oceurs  with  pyrocliroite  and  manganite, 
in  a  manganiferous  dolomite  (anal.:  CaCOs  50-47,  MnCO^  30-10,  MgCOa  13-50,  FeCOj  018 
—  10031,  Blomstrand)  at  Langban,  Wermland  ;  also  in  calcite,  brucite.  or  dolomite,  with 
hausmannite,  pyrochroite,  garnet,  etc.,  at  the  Mossgnifva,  Nordmark,  Sweden. 

Mangantantalite. — See  Tantalite,  p.  118. 

Marcasite,  Min.,  p.  75  ;  App.  II.,  p.  37.— Oryst.,  twins  described,  etc.,  Oroth,  Min.- 
Samml.  Strassburg,  p.  38,  1878.  Cryst.  association  with  hematite,  Sadebeck,  Pogg.  Ann., 
Erg.-Bd.,  viii.,  625. 

Marcyltte,  Min.,  n.  IZl.—Rnimondi  describes  a  mineral  from  the  Cerro  Venle,  lx^tW(H>n 
Islay  and  Arequipa,  Peru,  which  he  concludes  to  be  a  mixture  of  a  hydnited  oxysuiphido 
of  copper,  marcylite,  with  cuprite  and  atacamite.  From  t.ho  liaciendu  d'Oeueaje,  province 
of  lea,  he  mentions  another  consisting  of  marcylite,  atacamito,  melaconito,  and  limonite, 
Min.  Perou,  pp.  98,  101,  1878.  [It  has  never  been  shown  that  the  original  marcylit43  was 
really  a  distinct  species,  and  the  Peruvian  mineral  seems  to  be  no  less  uncertain.] 

Margarite,  Min.,  p.  506  ;  App.  II.,  p.  37.— Sec  also  App.  III.,  Mica  Group,  p.  77,  and 
Clintonite  Group,  p.  28. 

Mariposite. — App.  II.,  p.  37. 
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MarmairoUte.    N.  0.  Jlolst,  Geol.  For.  Forh ,  ii.,  530,  1875. 
In  very  fine  crystalline  needles,  monoclinic(?).     H.  =  5.     G.  =  3'07.     Color  pale  yellow. 
Powder  white.     Transparent.     Analysis  (mean  of  several) : 

SiOi  FeO  MnO  MgO  OaO  K2O  NasO  ign. 

56-27  203  4-86  21-36  6-33  1-89  5*94  0-90   =  99-58. 

Formula  approximately  RSiOg  (Q.  ratio  for  R  :  Si  =  13*75  :  30-02).     B.  B.   fuses  with  ; 
some  difBculty  to  an  opaque  bead.     Not  attacked  by  acids.     Occurs  with  schefferite  in  a 
brownish  manganesian  limestone  (containing  6-56  MnO,  and  1-35  PbO),  at  Langban,  in 
Wermland,  Sweden.    Named  from  jLiapmaipco,  to  glisten.     [Very  near  enstatite,  except 
that  it  contains  alkalies.] 

Mascagnite,  Min.,  p.  635. — In  guano  from  the  Guanape  lies,  Raimondi,  Min.  Perou, 
p.  32,  1878. 

Maskelymte. — App.  II.,  p.  37. 

Massicot,  Min.,  p.  136, — Occurrence,  Cerro  de  Caracoles,  Bolivia,  Domeyho,  6th  App. 
Min.  Chili,  p.  15,  1878. 

Matlockite,  Min.,  p.  119. — Anal.,  Montagne  de  Challacollo,  Tarapaca,  Peru,  Rai- 
mondi, Min.  Perou,  p.  170,  1878. 

Matricite.    iY.  0.  Hoist,  Geol.  For.  Forh.,  ii.,  528,  1875. 

In  ci-ystalline  masses  with  concentric,  fine  fibrous  structure.  H,  =  3-4.  G.  =  2-53. 
Lustre  pearly.  Color  gray,  often  with  a  greenish  tinge.  Streak  white ;  subtranslucent  to 
opaque.  Fracture  splintery  to  uneven.  Feel  greasy.  Analysis  (after  the  deduction  of 
28*36  J),  c.  CaCOa  mechanically  mixed): 


SiO^ 

MgO 

CaO 

Al,03 

FeO 

MnO 

Na.O 

H2O 

33-99 

37-96 

5-64 

1-33 

1-82 

0-47 

0-98 

]7-81 

100. 

Formula  MgaSiO^  +  H.O.  B.  B.  infusible.  Yields  water  in  the  closed  tube.  Decom- 
posed by  acids  with  separation  of  silica,  but  does  not  gelatinize.  Occurs  intimately  mixed 
with  calcite  and  associated  with  spodiosite,  at  the  Krangrufva  in  Wermland,  Sweden. 
[Compare  villarsite,  Min.,  p.  409.] 

Maxite.— App.  II.,  p.  38;  see  also  LeadUllite,  App.  III.,  p.  67. 

Meerschaluminite.— App.  II.,  p.  38  (44). 

Meionite,  Min.,  p.  318;  App.  II.,  p.  38.— Anal.,  by  Neminar  (Min.  Mitth.,  1875,  51; 
1877,  61),  gave:  SiO,  43-30,  x\l,03  32-09,  CaO  21-45,  MgO  0-31,  Na.O  1-35,  KoO  0*76,  H2O" 
0-27,  CI  0-14,  CO2  0.72  =  100-45.     See  also  ScapoUte,  p.  106. 

Melacoxite,  Wm.,  p.  1:^6;  App.  II.,  p.  38.— Vesuvius,  Scacchi,  Att.  Accad.  Napoli,  vi., 
1873  (Contrib.  Min.,  ii.,  12).       "^^        '  ^  f     >      > 

Melanophlogite.  A.v.Lasaulx,  J.  Min.,  1876,  250,  627;  1879,  513. 

SuLFURiciN,  Guyard,  Bull.  Soc.  Chim.,  II.,  xxii.,  61,  1874.     Brezina,  Min.  Mitth.,  1876, 

Occurs  in  minute  cubes,  sometimes  showing  twinning  striations.  Cleavage  cubic,  nearly 
perfect  (?)  H.  =  6-5-7.  G.  z^  2-04.  Color  light  brown  or  colorless.  Lustre  vitreous. 
Transparent.  According  to  Bertrand  the  apparent  cubic  crystals  are  made  up  of  six  pyra- 
mids havmg  a  common  vertex  and  vrith  their  bases  coinciding  with  the  cubic  planes  (Bull. 
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Soc.  Min.,  iii.,  160,  1880).     Analyses:  1,  v.  Lasaulx  (1.  c);  2,  sulf uricin  (sec below),  Guyard 
(1.  c): 

SiO.,     SO3      n,0  Al,03  Fc,03    SrO    MgO    CaO 

1.  Melanophlogiie.     86-29    7*2        2-86  0  7  2-8     =  99 -a^,  Lasaulx. 

2.  Sulfuricin.  80*38    6-80      6-10    0-4:j    8'57:^    ....   0-37     125,     S4-1U  =  (108). 

*  Brezina  suggests  that  it  probably  should  be  OST. 

Melanophlogite  turns  finally  black  when  heated  B.  B.  (hence  name  from  ueXtx?,  hlnck, 
and  q)XeyE6^ai,  to  be  burned).  Occurs  forming  a  drusy  coating  on  sulphur,  calcite,  and 
celestite,  from  Girgenti,  Sicily. 

Sulfuricin,  from  Greece,  is  described  as  a  white  porous  silica,  having  a  sour  taste  and  im- 
pregnated with  sulphur;  the  analysis  is  given  above.  Melanophlogite  does  not  give  an  acid 
reaction.  [The  possible  relation  of  the  two  substances  mentitmed  is  remarked  by  Brezina 
(1.  c).  In  any  case  melanophlogite  can  hardly  be  regarded  as  an  original  mineral,  but  more 
probably  as  an  impure  form  of  silica  owing  its  origin  to  some  method  of  pseudomorphism. 
V.  Lasaulx  thinks  it  cannot  be  pseudomorphous  after  lluorite.  The  observations  of  Bertraud 
would  not  separate  it  from  the  so-called  pseudo-isometric  species.] 

Melanosiderite.     J.  P.  Cooke,  Amer.  Acad.  Sci.,  x.,  451,  1875. 

Amorphous  ;  compact.  H.  =  4-5.  G.  =;)-391.  Lustre  vitreous,  inclining  to  resinous. 
Color  black,  with  a  tinge  of  red.  Streak  brownish  to  brick  red.  Subtranslucent.  In  the 
closed  tube  decrepitates  and  gives  off  water.  Gelatinizes  with  hydnx-hloric  acid.  B.  B. 
fuses  at  4.V  to  a  magnetic  mass.  Analysis,  bvW,  11.  Melville  afforded:  SiOo  (.;)  742,  Fe.Oa 
75-13,  Al/Os  4-34,  11,0  (at  100°)  617,  H,0  (above  100°)  7-6S  =  100-74.  Co<Jke  writes  the 
formula  [Fe,],SiO,  „  611,0,  which  requires:  FcOa  70-21,  SiO,  7-4i,  11,0  13-37  =  100.  If  the 
silica  is  an  impurity  the  composition  is  exactly  that  of  limonite,  as  the  author  remarks; 
this  seems  more  probable  than  that  it  is  a  true  silicate.  Locality,  Mineral  Hill,  Delaware 
Co.,  Penn.     Named  from  ueXaS  and  6iS};po?,  in  allusion  to  the  black  color. 

Genth  (Second  Rep.  Min.  Pennsylvania,  p.  210.  1^76),  suggests  that  melanosiderite  is 
only  a  variety  of  an  iron  hydrate,  probably  a  limonite ;  Cooke,  however,  regards  it  as  a 
basic  silicate  on  the  ground  of  its  vitreous  lustre,  fusibility,  definite  composition,  and  the 
fact  that  it  gelatinizes  with  acids. 

Melanotekite.     G.  Lindstrom,  CEfv.  Ak.  Forh.  Stockh.,  xxxv.,  6,  p.  53,  1880. 

Massive.  Cleavage  in  two  directions,  in  one  of  these  most  distinct.  II.  =:  6-5.  G.  = 
5*73.  Lustre  metallic  to  resinous.  Color  black  to  blackish  gray.  Streak  greenish  gray. 
Opaque  to  translucent  under  the  microscope.  Dichroic,  bottle  green  and  red  brown.  Anal- 
yses :  1,  after  deducting  2-56  p.  c.  impurities;  2,  after  deducting  3  30  p.  c. : 

SiOo  FcoO,   P1)0    CuO   FcO  MnO  CaO  M^'O  KoO  N.i„0 
1.17-32    23-18    55-26    020    0-75    0-09    002    0.59    0-24    0.54    BaO  Q-ll  (?)  CI  0  14,  PaOj  0-07,  ign. 0-93  =  10001. 
2.  17-22    22-81     .5842    057   ....    Q^H   018    0-3:3. 

The  atomic  ratio  for  R  :  [Ilo] :  Si  =  2  :  1  :  2,  and  the  empirical  formula  is  Pb,[Fe..l  Si,0,. 
B.  B.  fuses  with  intumescence  to  a  black  bead ;  with  soda  on  charcoal  gives  a  globule  of  lead 
and  a  lead  coating.  With  borax  reticts  for  iron,  but  on  strong  heating  in  U.  F.  becomes 
on  cooling  black  and  opaque  (reduced  lead),  with  salt  of  pliosi)horus  gives  a  skeleton  of 
silica.     Decomposed  bv  nitric  acid. 

Occurs  with  native  lead,  intimately  mixed  with  magnetite  and  yell.)w  garnet  at  Langban 
in  Wermhind,  Sweden.  This  locality  has  furni.^hed  two  other  lead  silieates,  hyalotekito 
and  ganomalite  (q.  v.).  Named  in  allusion  to  the  relate<l  hyalotekite.  fn)m  ///Aa?.  blark, 
and  Tj'iHEtr,  to  melt.  Lindstrom  calls  attention  to  the  fact  that  of  the  two  j)ossible  formulas 
for  kentrolite  proposed  by  Damour  and  vom  Rath  (see  p.  6")),  the  .seeond  corre.si><)iids 
exactly  to  the  alwvc  composition  of  melanotekite,  viz.:  Pb,  [Mn,]Si,0„,  wliuh  establishes 
an  interesting  relation  between  the  two  minerals. 

MelanothalUte.  A.  Scarchi,  copper  chloride  from  the  eruption  of  Vesuvius  in  1870. 
Att.  Accad.  Napoli.  (Bull.  Soc.  Min.,  i.,  138). 
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Melanterite,  Min.,  p.  G46.— Cryst.,  and  anal.,  Idria,  v.  Zepharovich,  Ber.  Ak.  Wien, 
Ixxix.,  183,  1879. 


mine  "Lucky  Boy,"  south  of  Salt  Lake,  near  Butterfield  Canon,  Utah. 

Melinophane  (Meliphanite),  Min.,  p.  263  ;  App.  IT.,  p.  38.— In  tetragonal  crystals 
with  /and  1;  c  (vert.)  =  0  6584,  1  a  1  (terminal)  -  122°  23',  Brevig,  Bertrand,  C.  R., 
Lxxxiii.,  711,  1876. 

The  composition  is  discussed  by  Rammelsberg  (ZS.  G.  Ges.,  xxviii.,  61,  1876),  who  makes 
the  formula  7R,Si,07  +  6NaF,  with  R  =  Be  :  Ca  =  1  :  1,  and  Na  :  K  =  9  :  1 ;  this  requires: 
SiO.>  42-95,  BeO  1360,  CaO  30*07,  Na.O  856,  K^O  1-44,  F  5-83  ==  102-45.  It  is  undoubtedly 
distinct  from  leucophanite  (q.  v.), 

Mellite,  Min.,  p.  750. — Artificially  produced,  Friedel  and  Balsohn,  Bull.  Soc.  Min., 
iv.,  26,  1881. 

Menaccanite,  Min ,  p.  143,  App.  II.,  p.  38.— Cryst.,  tetartohedral,  v.  Kohscharof,  Min. 
Russl,  vi.,  350,  1874.  Binnenthal,  tetartohedral,  Bucking,  Z.  Kryst.,  i.,  576,  1877;  ii., 
416,  1878.  SadebecTc,  Pogg.  Ann.,  clvi.,  557,  1875;  J.  Min.,  1878,  287.  Qroth,  Min.- 
Samml.  Strassburg,  p.  76,  1878. 

Comp.  discussed,  Friedel  and  Guerin,  Ann.  Ch.  Phys.,  V.,  viii.,  38,  1876. 

From  diamond  fields,  So.  Africa,  anal,  containing  12  p.  c.  MgO  (compare  anal.  24,  Min., 
p.  144),  Cohen,  J.  Min  ,  1877,  695.  Egersund,  Norway,  Tamm,  Geol.  For.  F6rh.,ii.,  46, 
1874.  ' 

A  partially  altered  variety  of  menaccanite  has  been  called  hydkoilmenite  by  G.  W. 
Blomsfrcnid  (Minnesskrift  Fys.  Sallsk.,  Lund,  1878,  p.  4).  It  forms  thin  (1-6  mm.) 
curved  plates  with  tolerably  distinct  rhombohedral  cleavage  {B  a  ■R  =  86°-87°),  and 
basal  less  so,  G.  =  4  066-4-136.  Color  iron  black.  Streak  dark  gray.  Lustre  metallic. 
Not  magnetic.     Analyses  : 

TiO>  SiOo       Fe^Oa        FeO        MnO     CaO      MgO     H,0 

1.  (1)    60-80*      undet.      18-83f      15.75t      3-28      0-42      ....       175. 

2.  (:])    54-23  1-40        14-99        21 91        6-34      0  45       0*19      1-33  =  100*84. 

*  With  SiOa  ?  t  The  correctness  of  this  separation  is  questioned. 

The  mineral  decomposes  readily,  and  finally  becomes  coated  with  a  yellowish  white  crust 
'consisting  essentially  of  TiO^.  Probably  altered  from  normal  menaccanite  by  the  assump- 
tion of  water.    From  Smdland,  Sweden. 

Mendozite,  Min.,  p.  653.— Anal.,  Punta  de  Belen,  Argentine  Repub.  (Schickendantz), 
Brackebusch,  Min.  Argentin.,  75,  1879. 

Meneghtnite,  Min.,  p.  105;  App.  II.,  p.  38.— Anal,  (by  Martini  and  Funaro),  Bottino, 
Italy,  UAchiardi,  Att.  Soc.  Tosc,  ii.,  116,  1876. 

Meroxene.— See  Mica  Group,  p.  77. 

Mesolite,  Min.,  p.  430;  App.  II.,  p.  3R.— Ludecke  (J.  Min.,  1881,  ii.,  1),  makes  the 
crystals  from  Iceland  monoclinic.  An  analvsis  by  Schraid  (Pogg.  Ann.,  cxlii.,  118),  gave  : 
biO,  46-58,  Al.Oa  2757,  CaO  9-11,  MgO  008,  Na,6  3*64,  H,0  12  94,  which  corresponds  very 

closely  to  the  formula  accepted  by  Rammelsberg,   \  Sn'AV  g'?.'°  "^  1^^'  I     LGdecke  also 
,^-      1        ,,  ,.   .  ,.  (  -c^i^aAisoisUio  +  oaq.  ) 

rerers  here  the  monoclmic  mesolite  of  Credner  from  the  Pflasterkaute,  which  gave  him:  SiOa 
43-83,  Al,03  29-04,  CaO  7*84,  Na^O  7  80,  H.O  11-75.     See  also  Scolecite,  p.  107. 


Metacinnabarite,  App.  I.,  p.  10.— See  Onofrite,  p. 
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Metaxoite  (Chonicrite)  Min.,  p.  494.— iruX-  (J.  Min.,  1876,  204,  Kenngoit,  ib.,  p.  617). 
Meymacite. — App.  II.,  p.  38. 

MiARQYRiTE,  Min.,  p.  88.— Oryst.,  Brilunsdorf,  Weisbach,  Z.  Kr}'st.,  ii.,  55,  1877; 
Groth,  Min.-Samml.  Strassbuij?,  \).  51),  1878, 

Analyses  by  L.  Sipocz  (Min.  Mittli.,  18?7,  213),  1,  miarffyrito  from  Fels<"5b!in ya ;  2, 
kcnngottite  from  Felsobanya;  3,  by  Jenkins  (J.  Min.,  1880,  li.,  109),  kypargvritc  from 
Andreasberg. 

S  SI)        Ag       Pb      Cu        Fe 

1.  G.  =  5-298  (i)  21-80    4068    32-77    4-01     0-51      0-19  =    99-96. 

2.  Kenngottite,  G.  =  5-337         20-66     39-46    35-28    1-76     0-50      0-25  =    97-91. 

3.  Ilypargyrite,  (})  21-35    41-07     37-40    As  0-79  =  100'61. 

These  correspond  to  the  accepted  formula  AgSbS^  =  Ag-.S,  Sb..Sn,  and  prove  that  kenn- 
gottite  and  hypargyrite  are,  as  supposed,  identical  with  miargyrite,  the  fornu-r  containing 
a  little  lead.  Weisbach  had  previously  shown  that  hypargyi-itc  agreed  in  form  and  physi- 
cal characters  with  miargyrite  (Z.  Kryst.,  ii  ,  63,  1877).  An  analysis  by  AmlrcuHch  of 
miargyrite  from  Przibram  gave  S  21-68,  8b  41  -15,  Ag  36-71,  Fe  tr.  =  99-54,  both  lead  and 
copper  being  absent  (Min.  Petr.  Mitth.,  iv.,  185,  1881). 

See  also  Alaskaite,  p.  3. 

Mica  Group,  Min.,  p.  301,  et  seq. ;  App.  II.,  p.  39. — The  optical  inves-tigations  of  Tscher- 
mak  (Ber.  Ak.  Wien,  Ixxvi.,  97,  1877;  or  Z.  Kryst.,  ii.,  14),  have  shown  that  all  the  micas 
arc  to  be  referred  to  the  monodinic  sydem,  the  axis  of  elasticity  b.-iiig  inclined  a  few 
degrees  to  the  normal  to  the  plane  of  cleavage.  The  exhaustive  morphological  study  of 
von  Kokscharof  (Mem.  Acad.  St.  Pet.,  VII.,  xxiv. ;  see  also  Min.  Russl.,  vii..  167,  177, 
222,  225  ;  viii ,  1)  finally  led  him  to  a  conclusion  not  at  variance  with  this,  although  he 
shows  that  the  angles  alone  do  not  require  the  assumption  of  any  obliquity.  The  results 
oi  Bauer  (Bqv.  Ak.  Berlin,  1877,  684;  or  Min.  Petr.  Mitth.,  i.,  14,  1878)  confirm  those  of 
Tschermak;  he  has  also  determined  the  indices  of  refraction  of  muscovite,  by  a  method 
based  upon  relations  (established  by  Neumann)  between  the  oi)tical  axes  of  elasticity  and 
the  distances,  measured  in  the  axial  plane,  between  the  dark  rings  of  the  interferenco 
figures. 

Measurements  of  elasticity,  Coromilas,  Tnaug.  Diss.  Tiibin^cn,  1877  (Z.  Kryst.,  i.,  411). 
On  the  figures  produced  by  etching,  Baumhauer,  Z.  Kryst.,  iii.,  113,  1878.  Wiik,  CEiw 
Finsk.  Vet.  Soc,  xxii.,  1880. 

Association  of  muscovitc  and  biotitc  (meroxene")  in  parallel  position,  from  Middlctown, 
'Conn.,  Hawes  (anal,  of  thebiotite  ^r  SiO,  35-61,  AI.O3  2003,  Fe,O:,0-13,  FeO  21-85,  MnO 
1-19,  MgO  5-23,  K.,0  9-69,  Na.O  052,  Li.O  0-93,  TiO,  1-46,  F  0-76.  CI  tr.,  11,0  1-87  =  9927, 
cf.  haughtonite  below).  Am.  J.  Sc,  III.,  xi.,  431.  1876;  v.  LasanU,  J.  Min.,  1878,  630. 

Tschermak  (1.  c.  and  Ber.  Ak.  Wien,  Ixxviii.,  5,  1878,  or  Z.  Kryst.,  iii.,  122)  divides  the 
species  of  the  mica  group  as  follows  : 


I.  -n. 

)mite  ;  Meroxeno, 

Phlogojyites :    _      Phlogopitc 

3Iuscovites : 


Biotiies :  Anomite  ;  Meroxeno,  Lepidomelane. 

Phlogopite,  Zinnwaldite. 


(  Lepidolite, 

<  Muscovite. 

(  Paragonite. 

Margaritas :  Margarite. 


In  the  first  group  (i)  arc  included  all  the  micas  in  which  the  o])tic-axial  plane  is  porix>n- 
Llicular  to  the  plane  of  symmetry;  the  second  group  (ii)  includes  those  in  which  it  is  jMiral- 
1^1  to  the  plane  of  symmetry.  For  the  crystaliographic  relati(ms  of  the  dilTcrent  sjK'Cies 
reference  must  be  made  to  the  original  paper.  The  ciiemical  relations  rciu-hed  by  Tscher- 
mak are  based  for  the  most  part  on  a  series  of  new  analyses,  very  carefully  made,  to  avoid 
errors  fallen  into  by  earlier  anal vsts;  these  are  (plot cd  beyond. 

Tschermak,  on  optical  grounds  (see  above),  divides  biotito  into  a xo mite  (from  ityouoi, 
cmtranj  to  law)  and  meroxkxe  (Breithaupt's  name  for  the  \  esiivian  biotitc  .^ee  Mm.,  p 
307).     Anomite  is  represented  by  the  mica  occurring  with  diopsidc  m  granular  calcitc,  at 
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Lake  Baikal,  and  that  from  Greenwood  Furnace,  IST.  Y.     Its  composition,  according  to] 

Tschermak's  View,  is  expressed  by  isomorphous  mixtures  of  H2K4Al6Si6024  (see  muscovite, , 
below)  and  MgioSieOi,  (a  h}T)othetical  polyraere  of  chrysolite),  in  the  relation  of  1  : 1,  on 
2  •  1  or  intermediate  ratios.  Meroxene  is  represented  by  the  Vesuvian  magnesian  mica ;  com-  ■ 
position  H-,K3AlcSif,Oo4,  andMgisSieOjo  in  the  ratio  of  1:  1,  of  2  :  1,  or  intermediate  ratios. 
Lepidomeiane  has  the  composition  H.,KoAlGSio0..4,  and  MgioSicOi2,  with,  however,  varying; 
amounts  of  the  iron  compound  H4K.,FeGSi60o.i.  [In  this  group  would  belong  the  haughton- 
ite  of  Ileddle,  and  siderophyllite  of  Lewis  (see  below),  varieties  characterized  by  the  re- 
placement  to  large  extent,  of  Mg  by  Fe.] 

Phhxjopiie  has  the  composition:  KcAlfiSi(;0o4,  IIsSiio024,  and  Mgi2SiG024,  often  in  the 
relation  8:1:4;  generally  also  with  F.24SiioO«  in  the  l^lace  of  the  second  compound.  Zinn- 
imldite  has  the  composition  :  KoAlGSic0.j4  (or  Li6Alcfc>i6024),  Fei2SiG024,  and  F2406Siio  (or 
the  corresponding  hydrogen  compound),  in  the  relation  of  10  : 2  :  3. 

The  muscovites  include  Icpidolite,  muscovite,  and  paragonite.  Lepidolite  has  the  compo- 
sition: SKnAlfiSicOoi  +  Si,„0^F,4,  with  the  first  replaced  one-half  or  more  by  the  corre-- 
spending  lithium  compound,  and  the  second  by  the  corresponding  hydrogen  compound  (see ; 
also  I\Iin.  Petr.  Mitth.,  ii.,  94,  1879).  Muscovite  (including  margarodite) :  K6AlcSi6024, 
with  the  potassium  compound  replaced  in  part  by  the  corresponding  hydrogen  compound, 
HoAlGSiG024;  the  commonest  fornmla  is  H4K2Alf,SiG024.  In  certain  muscovites,  for  which 
the  name  phengite  is  proposed,  the  composition  is  explained  as  a  combination  of  H4K2AI6 
SicOoj,  and  H.SiioOoi,  in  the  ratio  of  3:1;  these  varieties  approach  to  lepidolite.  Paragonite 
(incl.  cossaite),  composition  :  H4NaoAlGSi«024. 

J/arr/ariVe,  composition:  Il4Ca2AlBSi4024;  related  to  the  clintonite  group,  see  p.  28. 

[For  the  many  important  details  of  the  crystallographic  relations,  and,  too,  the  discus- 
sion upon  which' the  above  conclusions  as  to  the  composition  are  based,  reference  must  be 
made  to  the  original  articles.] 

Analyses  employed  in  the  above  discussion  :  1,  by  John,  Lake  Baikal ;  2,  by  P.  v.  Hamm, 
Greenwood  Furnace,  G.  =  2-846;  3,  by  A.  Zellner,  Tschebarkul,  Siberia,  G.  =  3'004;  4,  by 
J.  Ivumpf,  Morawitza;  5,  by  Berwerth,  Vesuvius,  G.  =  28G;  6,  E.  Ludwig,  with  pargasite 
in  granular  limestone,  G.  =  2*867;  7,  by  E.  Neminar,  Penneville,  G.  =  2-779;  8,  by  A. 
Poppovits,  Ratnapura,  Ceylon,  G.  =  2*742;  9,  by  Berwerth,  Edwards,  N.  Y. ;  10,  by  Ber- 
werth, Zinnwald;  11,  by  Berwerth,  Paris,  Me.,  G.  =  2*855;  12,  by  Berwerth,  Rozena, 
G.  =  2*81)9;  13,  by  S.  Blau,  Bengal,  G.  =2*831;  14,  by  L.  Sipocz,  East  Indies,  G.  =  2*830;  I 
15,  by  L.  Sipocz,  Rothenkopf  in  the  Zillerthal,  G.  =  2*892;  16,  by  Lobisch,  Soboth  in  Stei-  \ 
ermark. 

SiOa  AI0O3  Fe203  FeO  MnO  MgO  CaO  KjO  NajO  LijO  H2O  F 

\.  Anomite,  40  00  17-28  072    4-88  ....  23-91  ....  8-57  147....  1-37  1-57  =    99-77. 

2.            "  40-81  16-47  2-16    5-92  ....  2108  ....  9-01  1-55....  2-19    tr.  =     99-19. 

^.Meroxene,  38-49  14-43  5-54  14-75  tr.  16  34  ....  8-12  0-53...,  0-89    tr.  =    9900. 

4.  '•  40-16  15-79  2-53    4-12  tr.  26-15  tr.  7-64  0-37....  3-58....  =100-34. 

5.  "  39-30  16-95  048    7-86  0-59  21-89  0*83  779  0-49....  4-02  0-89  =101-08. 
a.  ridogopite,  43-43  1376  0-16    1-35  ....  27-20  ....  8-06  1-30....  092  4-21  =100-39. 

7.  "  44-29    12-12    140    1-44     ....    27-!-6     ....  706    2-16....     209  1-94     =100  36. 

8.  "  42-26    15-64    0-23    1-52     ....    2723     ....  868      2-91  219     =  10066. 

9-  "  40-64    14-11    2-28    069     ....    27-97  254  BaO  8-16    116....     3  210-82    =10155. 

10.  Zinnwaldite,  4o-87  22-50  066  11-61     1-75    10-46  0-42  3-28  0-91  794,  P2O5  008  =  105-48. 

n.  Lepidolife,  50-39  28-19  ;...  12-34  ....5-08  2-36  5-15    =103-51.                  ; 

12.           "  50-98  27-80  ....     005     10-78  ...588  096  7  88,  PaO^  0-05  =  104-88. 

15.  Muscovite,  45-57  3672  0-95    128  ....      0-38    021  8-81  0-62  0-19  5-05  0-15     =    99-93. 

«-   T.,        ..  f^"^  3^'^^  1'^^    1"^7  ••••      0"^!    O'-iG  9-22  0-79....  4-83  0-12     =10067. 

15.  Phengite,  45-87  3)-86  5-70    1-69  ....      1-56    023  907  0  54....  460....     =100-12 

16-            "  48-76  29-91  4-24    0-41  ....      263    0-33  6-83  231    ...  4-60....     =100-02" 


Rammelsbcrg  has  also  published  (Wied.  Ann.,  ix.,  113,  302,  1880;  also  vii.,  136,  1879)  a 
recent  investigation  of  the  chemical  composition  of  the  species  of  the  mica  group,  includ- 
ing a  considerable  number  of  new  analyses.  He  concludes  that  the  micas  are  in  part  uni- 
silicates,  in  part  compounds  of  unisilicates  and  bisilicates ;  he  also  assumes  the  isomorphism 

between  these,  as  well  as  between  similar  silicates  of  metals  of  the  R,  K,  [Rjl  series  respect- 
ively.    He  adopts  a  chemical  classification,  as  follows  : 

1.  Alkali  micas  :  A.  Sodium  mica  (paragonite)  formula  R2[Al2]Si208  (unisilicate).  B. 
lotassium  mlca(musco^^te),  including  (1)  unisilicates,  R2[Al2]Si20„  with  sometimes  (Mg,Fe) 
&1U4;  (2)  compounds  of  unisilicates  and  bisilicates  in  the  ratio  of  1  :  3,  thus  RioR[R2]5 

Si,2045  (anal.  1,  2,  3),  or  in  the  ratio  of  1 ;  1,  thus :  nSuO-,  =  RSiO,  +  RSiO^,  or  more 
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specially  in  part,  IlnIlj[R.]r,Si,HO,n.  C  Lithium  mica  (icnuMiic,  anal.  4,  5,  6a,  6b) :  com- 
pounds of  unisilicatcs  and  bisiiicates  in  the  ratio  of  1: :{,  thus  :  l{,.,Si,OM  =  3KaSi()i  4  U« 
SiO,;  or  more  specially  UH,[K.J,Si,cOv.  (Rozena  and  Paris),  und  lM4[Itj]oSi,o08a  (Juschak- 
owa). 

2.  The  MAGNESIUM  mica  (biotite  pt.,  anal.  7,  8,  9)  is  a  conijxjund  of  bisiiicates  and  unisili- 
catcs in  the  ratio  of  1:  3,  thus  :  KMllr.i[llo]7Si380,35. 

3.  The  mox-MAGXESiUM  mica  (biotitc  pt.)  and  iron  mica  (lopidomelane),  includes  five 
peries,  having  the  following  formulas:  (1)  R,U,[R,]Si,0,fl  =  R.SiO*  +  4R..SiO,  -f-  [R,], 
SiaO.o  (anal.  10,  11).     (2)  R4Ro[R,],Si70oH  ==  R.SiO,  +  3R.Si()4  -f-  [Rnl.SiaO.jfanal.  12,  18. 

14.  15).  (3)  R.R.TR,]Si30,.  =  R,Si04  +  2ReSi04  +  [R...],Si.O„  (anal.  16,  17).  (4)  RJl, 
[R,],Si50,o  =  R.SiO,  +  8R,Si04  H-2[R,].Si30,3  (anal.  18,  19).  (5)  R.KantJ^Si.Oa,  = 
BR4Si04  +  2RoSi()4  -t-  4[R2]oSi30,n.  To  this  group  are  api)ended  several  which  do  not 
admit  of  being  classified. 

4.  The  LITHIUM-IRON  mica  of  Zinnwald  (zinnwalditc,  anal.  20)  is  regarded  as  a  compound 
of  bisilicate  and  unisilicate  in  the  ratio  of  2  :  1,  thus  :  R.Si.O,,,  —  2R..Si03  -f  R^SiO*; 
more  specially  R,oR.[R2]:,Si,(,Oco,  or  R,,.R4[R..]6Si,i07o,  according  to  the  ratio  of  the  differ- 
ent elements. 

5.  The  BARIUM  mica  (oellacherite,  anal.  21)  is  a  unisilicate,  with  the  special  formula: 
ReRa  [R.]4Si.036=  2R4Si04  +  R2Si04  +  2[R,]oSi30.a. 

Analyses  by  Rammelsberg  (sec  also  Ber.  Ak,  Berlin,  1878,  616;  1879,  248,  833;  ZS.  G. 
Ges.,  xxxi.,  676,  1879) : 

SlOy   AI2O3  FC0O3  MnaOa  FeO  MnO  MgO  K^O  NsaO  Ll^O  H^O*  F 

1.  So.  Royalston,  Mass.  4597    3040      5-11     ....     105....     203    992  059  ....  450  074  =  100-31. 

2.  Ytterby  45-21     33-40      2-78    ....     200....     1-58  10-710-42    ...4-28  0-94  =  101-32. 

3.  Broddbo  4713    30-GO      481     ....     0-Gl....     ISO  10-26  074  ....  478  0-64  =  10087. 

4.  Rozena  51-32    26-00      ....     l-30t 908  096  387  0.57  718  =  10M8. 

5.  Paris  5261     2843;    lU-^9  079  409  022  519  =  102-22. 

6a.  Juschakowa      (I)    50-26    21-47      ....     5-36t 1108  O.^i  488  OeO  871,  CI  116  =  104-12. 

6b.  '•  50-96    22-20      ....     538    1139  0.32  5-6.5  ....  858  =  10448. 

7.  Rossie,  N.  Y.  4317    1343     151  ....  2747    8-73  092  ....  010  511  =^  101-04. 

8.  Gouverneur,  N. Y.      43-li0    1327     171     2770  1032  030  ....  0.38  507  =  102-J5. 

9.  Pargas  4255     12'74      131     ....    049  ....  2762    8-;>2  118  ....   V-T)  4.59  =   100-90. 

10.  Monzoni  41-70  1686  223  ....     188  0-86  24-70    893  028  ....  1-14  0.53  =     9911. 

11.  Arendal  38-89  1453  4-58  ....    785  106  2028  1008  040  ....  0  94  149  =  10010. 

12.  Miapk  3249  1234  6-56  . . . .  23T)0  1  53    520    9  .7)  O'K'^  . . . .  3-73  IGl.TiOa  403  =  101-65. 

13.  Filipstad  3820  1545  Sm  ....     8(;9  UOO  18-08§  9  17  018  . . ..  2  94  113  =  10.3-39. 
14   Sterzing  3982  1925  262  ....     462  111  21-41'  8-3J  0  66  ....   187    tr.    =     9909. 

15.  Persberg  3777  15  96  663  ....  144.3  ....   12  26    S  23  0  27  ....  2  67  0  44,TiO2  2-12  =  lOO'TS. 

16.  mtterO  3901  1544  937  ... .  1367  . . . .  11-;^)    8  62  01 1  . . . .  3  0.5  129  =  101-.^. 

17.  Renchthal  37-79  1879  6-48  ....15-28....     972    8  93  1  92  . . . .  2  3.3    tr.    =10112. 

18.  Brcvig  32-97  1188  1648  .. ..  2072  3-&4    108    803  030  . . . .  3  35  120,  TiO,2-42  =  10816. 

19.  St.  Dennis  3793  2489  785  ....14  87....     028    864  040  ....  154  423  =   1006.3. 

20.  Zinnwald  46-44  21-»4  127  ....1019  1-57    0-18  1058  0-.-)4  336  TM  762  =  10463. 

21.  Sterzi"-  4290  32  40  tr 240       310    747  173  . ...  302,  BaO  582,  CaO  0  80  = 

[99-64. 
♦  Hygroscopic  water  here  included  :  in  anal.  (1)  050  ;  in  (2)0-33;   in  (3t  0  76;  in  (9)  032;  in  (12)1-81;  In 
(14)  0-18  ;  in  (16)  012.    t  With  MgO  included.     X  With  tr.  MnjOs  included.    §  With  1  5CaO  included.     |  With 
1-41  BaO  included. 

Haughtonite  of  ITeddle  (Min.  Mag.,  iii.,  72,  1879)  is  a  variety  of  biotito,  in  which  the 
magnesium  is  largely  replaced  by  iron.  G.  =  2-l)6-313.  Fuses  with  dinTicuIty  to  a  black 
magnetic  globule.  Color  dark  biwn  to  jet  black.  Small  axial  angle.  Occurs  mostly  in 
granitic  and  gneissoid  rocks,  also  in  dioritc,  at  yarious  Scottish  localities,  as  In-low.  Analy- 
ses by  Heddle  :  1,  from  hornblendic  gneiss  of  Roneyal;  2,  from  the  hill  of  Capval;  3, 
Nishibost  ;  4,  from  the  shore  of  Loch-na-Muilnc  :  5,  Fionaycn  in  Sutherland  :  6,  Ben 
Stack  ;  7,  Rispond  ;  8,  Clach-an-Eoin  ;  1),  Kinnaird's  Head.  Aberdeenshire  ;  10,  Covo 
near  Aberdeen;  11,  Lairg,  in  Sutherland;  12,  Portsoy  in  Banffshire. 
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Other  analyses  by  Heddle  are  given  in  Min.  Mag.,  iv.,  221  et  seq.,  1881  ;  and  the  same 
variety  has  been  repeatedly  analyzed  previously  (see  above). 

A  mica  closelv  related  to  the  above  (a  biotite  containing  only  Fe)  has  been  called  sidero- 
PHYLUTE  by  II.  a  Lewis  (Proc.  Ac.  Nat.  Sc.  Philad.,  1880,  254).  H.  =  3-2.  G.  =  3-1. 
Color  black  •  bv  transmitted  light  chrome  green.  Brittle.  Axial  angle  about  10°.  An 
analysis  -ave  (l) :  SiC  36-68,  AI.O3  20-41,  Fe.Oa  1-55,  FeO  25-50,  MnO  2-10,  MgO  1-14, 
CaO'6-81,  Na..O"l-09,  LioO  037,  K,0  9  20,  H,0  1-01  =  99  86.  This  corresponds  to  RaCRa] 
SiaOio.  Fuses  with  intumescence  at  2*5  to  a  black  glass.  Soluble  in  HCl  and  H0SO4  with 
separation  of  silica.     From  near  Pike's  Peak,  Colorado. 

EucHLORiTE  of  C.  U.  Shepavd  is  shown  by  Pisani  (C.  R.,  Ixxxiii.,  167,  1876)  to  be  ordi- 
nary biotite.  From  Chester,  Mass.  H.  =2-5.  G.  =  2-84.  Color  dark  green.  Lustre 
on  the  cleavage  face  pearly.  Axis  negative.  B.  B.  fusible  with  difficulty  to  a  black 
enamel.  Slowly  soluble  in  concentrated  HCl.  An  analysis  gave  Pisani:  SiOa  39-55,  AI2O3 
15-95,  Fe^Oa  7-80,  MgO  22-25,  K20,Na20  10-35,  ign.  4-10  =  100. 

MiCARELL.  Wichmann  (ZS.  G.  Ges.,  xxvi.,  701,  1874)  uses  this  name  (of  Freiesleben) 
to  designate  the  original  mineral  from  which  the  so-called  pinite  from  Stolpen,  near 
Neustadt,  has  been  derived.  It  is  regarded  as  certain  that  it  is  not  iolite  nor  tourmaline, 
but  its  true  nature  is  doubtful. 

Microcline.  Des  Cloizeaux  (Ann.  Ch.  Phys.,  V.,  ix.,  433,  1876)  uses  Breithaupt's  name 
(see  Min.,  p.  355)  to  designate  a  new  feldspar  species  established  by  him:  a  triclinic  potash 
feldspar. 

Triclinic  and  near  orthoclase  in  form,  and  in  habit,  twinning,  etc.,  but  0  /\  i-^  =  90°  16'. 
Extinction  direction  makes  an  angle  of  15^  to  16°  (orthoclase  =  0°),  with  the  edge  0  /  i-t. 
Polysynthetic  twinning,  giving  rise  to  striations  on  0,  sometimes  observed.  A  basal  section 
shows  in  polarized  light  a  characteristic  grating-like  structure,  due  to  the  regular  inter- 
growth  of  twin  lamellae ;  in  these,  orthoclase  is  often  enclosed  ;  irregular  lines  and  bands 
of  albitc  also  often  observed. 

Composition  K2  [AloJSioOic,  or  that  of  orthoclase;  an  analysis  of  pure  white  microcline 
from  Magnet  Cove,  Arkansas,  gave  Pisani:  SiO^  64-30,  AI2O3 19-70,  FcoOa  0-74,  K2O  15-60, 
Na20  0-48,  ign.  0-35  =  101-17.     G.  =  2-54. 

A  large  part  of  the  potash  feldgpar,  previously  called  orthoclase,  is  in  fact  microcline. 
Here  belong  the  chesierlite  from  Chester,  Penn.,  the  beautiful  amazonstone  of  Pike's 
Peak,  Colorado  (the  color  due  to  an  organic  salt  of  iron,  according  to  Konig,  Proc.  Ac. 
Nat.  Sc.  Philad.,  1876,  156),  as  also  that  of  other  localities;  also  feldspar  from  Mineral 
Hill,  Penn.,  Leverett  (not  Everett),  Mass.,  and  many  foreign  localities.  It  is  obtained  in 
large  quantities  at  Branchville,  Conn.,  some  single  cleavage  surfaces  having  a  length  of  10 
feet ;  also  observed  at  the  same  locality  pseudomorph  after  spodumene.  The  perthite  of 
Canada  is  in  part  microcline  (J.  Min.,  1879,  389). 

MiCROLiTE,  Min.,  p.  513;  App.  II.,  p.  39.— Described  hj  JVordensUold  (Geol.  For.  Forh., 
iii.,  282,  1877).  In  small  brilliant  isometric  octahedrons  with  dodecahedral  planes.  Color 
light  grayish  yellow  to  blackish  brown.  Translucent  to  semi-translucent.  H.  =  5-5-6. 
G.  =5-25.  An  approximate  analysis  gave:  Tao05,Cbo05  77-3,  Sn02  0-8,  CaO  11-7,  MnO 
(FeO  tr.)  7-7.  MgO  1-8  =  99-3.  Formula  (Ca,Mn,Mg)oTa207,  which  requires:  TasOa  78-82, 
MnO  7-69,  CaO  1109,  MgO  1-80  =  100.  B.  B.  infusible.  Occurs  with  red  and  green 
tourmaline,  pclalite,  spodumene,  etc.,  in  pegmatite,  at  Uto,  Sweden. 

Occurs  at  Branchville,  Conn.,  Brush  and  Dana,  Am.  J.  Sc,  III.,  xvi.,  34,  1878. 

Described  by  F.  P.  Dunnington  CAm.  Chem.  Journ.,  iii.,  130,  1881)  as  occurring 
at  the  mica  mines  in  Amelia  Co.,  Virginia.  In  single  crystals  from  -j^t  in.  to  ^  in., 
with  0,  i,  and  3-3;  also  in  large  (up  to  4  lbs.)  imperfect  crystals.  H.  =6.  G.  =5-656. 
Lustre  glistening  resinous.  Color  wax  yellow  to  brown.  Streak  pale  ochreous  yellow. 
Subtranslucent.  Fracture  conchoidnl.  Brittle.  An  analysis  gave:  TaoOo  68-43,' Cb,05 
7-74,  WO:,  0-30,  SnOo  1-05,  CaO  11-80,  MgO  1-01,  BeO  0-34,  U.On  1-59.  Y2O3  0-23,  Ca203 
(Di20;,)  0-17,  AlO:,  0-13,  Fe.On  0-29,  Na  0  2-80,  K.O  0-29,  F  2-85,  H2O  1-17  =  100-25, 
deduct  0  replaced  by  F  1  20  =  99-05.  The  probable  formula  deduced  is  3(Ca2Ta207)  + 
CbOFa.  In  the  closed  tube  decrepitates  and  gives  off  water.  B.  B.  infusible,  glows  mo- 
mentarily, colors  the  flame  reddish  vellow,  and  on  cooling  is  dull  pale  yellow.  Not 
attacked  by  strong  IICl.  slowly  decomposed  by  H2SO,  and  by  fusion  with  caustic  potash; 
readily  decomposed  by  fu-^ion  with  acid  potassium  sulphate.  Associated  with  the  true  mi- 
crolite  is  monazite  in  large  masses  (up  to  8  lbs.).  It  was  at  first  called  altered  microlite 
(priv.  contrib.,  W.  M.  Fontaine). 
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A  mineral  related  to  microlite,  from  Haddara,  Conn.,  is  called  haddamite  by  C.  U. 
Shepard  (Am.  J.  Sc,  II.,  1.,  93,  1870;  Min.  Contr.,  1877).  What  its  true  character  is,'if  it 
be  a  distinct  species,  has  not  been  determined. 

MiCROLITES. — App.  II.,  p.  39. 

MiCROSOMMiTE,  App.  II.,  p.  39.— Analyses  1,  2  by  Scacchi  (Rend.  Accad.  Sc.  Napoli, 
April,  187G)  ;  3,  4  by  Rauff  (Z.  Kryst.,  li.,  468,  1878).  1,  lar^re  crvstals,  Mont*-  Somina, 
2,  microscopic  crystals  from  bombs  thrown  out  in  April,  1872;  3,  4.  crystals  from  Mt. 
Somma;  3,  colorless  ;  4,  yellow. 

)    Cl     SOa     CO, 

=  102-15,  deduct  O  replaced  by  CI  I'Sl  =  100*90. 

=  10304,  deduct  O  176  =  101-28. 
S  tr.  =  102-11.  deduct  O  160  =  100-51. 
S  tr.  =  1O201,  deduct  O  1-50  =  10045. 
*  (FejOj  tr.) 

The  crystals  examined  by  Rauff  were  large  as  compared  with  tho  original  mineral. 
Scacchi  describes  prismatic  crystals  with  /,  i-l,  i-i,  \,  0\  c  (vert.)  =  0-41834;  1  a  1  (adj)  = 
124"  53.V,  1  A  ^=  115°  47';  tha  form  corresponds  very  closely  to  that  of  nepheiito 
(c  (vert.)  = '8390  =  2c  (vert.)  microsommitc.  Min.,  p.  3-27).  Cleavage  /  i^rfect,  0  less 
distinct  (as  in  nephclito).  11.  =  6.  G.  =2-444  (RaufT,  2-42-2-r)3  (Scacchi).  Lustre  / 
brilliant  silky.  The  formula  calculated  by  Raull  is  2  rCaS04)  +  OCaAl.-Si.O-l  +  [4XaCl  + 
SXajAloSioOe]  +  [4NaCl  +  SKoAljSijO^],  ho  also  makes  the  ratlicr  iniprobable  assumption 
that  a  portion  of  tho  Si  is  replaced  by  C  (Si  :  C  =  20  :  1),  the  formula  then  requires:  SiO, 
32-68,  COss  1-20,  AI2O3  29-33,  CaO  10-67,  Na,0  10-34,  K.O  6-72,  SO3  3-81,  Cl  6-77  = 
101-52,  deduct  0  1-52  =  100.  Rauff  also  shows  that  the  mineral  from  Mt.  Somma  called 
davyne  is  in  part  an  altered  microsommite.     See  also  Caiicrinite,  p.  20. 

Microschorlite,  Microvermiculite. — See  Kaolinite,  p.  65. 

Mtlarite,  App.  I.,  p.  10;  II.,  p.  39.— Crvstals  shown  by  Des  Cloizenux  (J.  Min.,  1878, 
42,  370^,  and  also  by  TschcrmaJc  Qlin.  Mitth.,  1877,  3"i0.,  and  Bcrtrand  ;Bull.  Soc.  Min., 
iv.,  10,  1881),  to  be  orthorhorabic,  the  pseudo-hexagonal  form  being  due  to  tvinning  similar 
to  that  of  aragonite,  witherite,  etc.     An  analysis  by  Ludwig  (Min.  Mitth.,  1877,  34'J),  gave: 

SiO.,        AI2O3         CaO      MgO      K,0      Na,0     H.O 
(I)        71-81        10-67        11-65        tr.        4-8G        tr.        1-36  =  100-35. 

The  formula  given  by  Ludwig  is  nKCaw\.LSi,;0,o,  whicli  requires  ;  SiO,  72*66,  AljO, 
10-39,  CaO  11-30,  KoO  4-74,  II^O  0-91  =  100. 

Kuschel  (J.  Min.,  1877,  926),  repeats  the  statement  of  Frcnzcl  (.r.  Min.,  1873.  797;  App. 
II.,  p.  39),  that  the  mineral  is  found  in  Val  Giuf,  not  Val  Milar,  and  adds  that  it  ought 
on  tnis  account  to  be  called  giufitc. 

MiLLERiTE,  Min.,  p.  56;  App.  II.,  p.  40.— Found  at  Micheroux,  Belgium,  Firlet,  Bull. 
Soc.  Geol.  Belg.,  v.,  120,  1878;  vi.,  152,  1879. 

MiMETiTE.— Min.,  p.  537;  App.  II.,  p.  40.— Etching  experiments  In-  Baumhauer  show 
mimetite  to  be  pyramidal-hcmiliedi-al  like  apatiLe  (J.  Min.,  1876,  411 '. 

Bertrand  (Bull.  Soc.  Min.,  iv.,  36,  1881),  has  niade  the  interesting  <.])serv-ationthnt 
cr}'i 

creases, 
obtained 
pani 
pleteness  of  the  investigation. 

Anal.,  L^ngban,  Sweden,  by  Kiutaro  Iwaya,  quoted  by  Lindgrcn,  Geo!  For  Forh.  v.. 
272,  1880.     Mina  Grande,  Marqueza,  Chili,  ))omc>/f:o,  6th  Aj.p..  Min.  ^M!'"'.];-  ^^'  !J^' V 

Occurrence  with  vanadinite  in  Arizona,  Sillimn?i,  Am.  J.  Sc,  III.,  xxn.,  «.U*,  lii^l;  W. 
P.  Blake,  Min.  Sc.  Press,  Aug.,  13,  1881. 

See  also  Iledyphane,  p.  56. 
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MiRABiiiTE  Min.,  p.  636.— Oryst.,  Aussee,  Upper  Austria,  «.  Zepharonch,  Lotos,  1877. 
Anal.,  Province  of  Tarapaca,  Peru,  Raimondi,  Min.  Perou,  p.  288,  1878.    Sicily,  Paterno, 
Accad.  Line.  Trans.,  III.,  iv.,  22,  1879. 

MmiQUiDiTE.— App.  IL,  p.  40. 

Mixite.    ^Sc^raw/,  Z.  Kryst,  iv.,  277,  1879.  ,  .        .,       ,  ,      .     . 

Crystalline  to  crypto-crystalline.  As  an  incrustation  on  bismuth  ochre,  also  m  irregular 
particles,  granular  and  rough  or  spherical,  reniform,  with  partial  concentric  fibrous  struct- 
ure. The  fibres  are  occasionally  distinct  six-sided  prisms  (125°),  regarded  as  probably 
monoclinic  or  triclinic  (extinction  6°-9°  with  prismatic  edge).  H.  =  3-4.  G.  =  2'66. 
Color  emerald  to  bluish  green ;  streak  somewhat  lighter.  Translucent  to  transparent  (fine 
fibres).    Analysis: 

AS205,(P,05)        Bi^Oa        CuO        H2O        FeO        CaO 

(5)         30-47  1307        43-21       1107       1*52         0-83  =  100-15.  | 

i 
The  formula  calculated  is  CuooBioAsioH,407o  ;  this  requires:  AS2O5  31-93,  Bi.Os  12-99, 
CuO  4408,  H.O  11-00  —  100.  In  dilute  nitric  acid  the  mineral  is  instantly  covered  with 
a  layer  of  a  brilliant  white  powder  of  bismuth  arsenate,  insoluble  in  the  acid ;  the  copper 
arsenate  goes  into  solution.  On  ignition  becomes  blackish  green.  Occurs  with  bismuth 
ochre,  bismutite,  and  torbernite  in  the  Geistergang  at  Joachimsthal.  Named  in  honor  _ 
of  Bergrath  A.  Mixa.  , 

I 

MoLYSiTE,  Min.,  p.  118.— Vesuvius,   Scacclii,  Att.  Accad.   Napoli,  vi.,  1873  (Contrib.  ' 
Min.,  ii.,  4"). 

Molybdenite,  Min.,  p.  32.— Biellese,  Italy,  Cossa,  Accad.  Line.  Trans.,  lll.,i.,  206,  1877. 
Groth  suggests  that  the  species  may  be  orthorhombic,  Min.-Samml.  Strassburg,  p.  23, 
1878. 

MoNAZiTE,  Min,,  p.  539;  App.  II.,  p.  40. — Oryst.,  Tavetsch,  Switzerland  (turnerite),  «(?m 
Rath,  J.  Min.,  1876,  393.  Binnenthal  (turnerite),  also  optical  investigation,  Trechmann, 
J.  Min.,  1876,  593.  Von  Kokscharof,  Min.  Russl.,  vi.,  387.  Ilmen  Mts.,  von  Jeremejef, 
Verh.  Min.  Ges.  St.  Pet.,  II.,  xii.,  287.  Seligmann,  Corr.  Bl.  Nat.  Ver.  Bonn,  xxxvii.,  131, 
1880.     Optical  examination,  Des  Cloizeaux,  Bull.  Soc.  Min.,  iv.,  57,  1881. 

Analysis,  Arcndal,  G.  =  5-174  :  P2O5  29'92,  CcsOs  28-82,  LaoOa  +  DijO^  40-79  =  99*53, 
formula:  [RoJP^Op,  with  [R2]  =  Ce2:(La,Di,)  =  2:3;  this  requires:  P2O5  30-28,  Ce.Os  27-72, 
La^Oa,  DijOs  42-00  =  100  ;  contains  no  thorium  nor  zirconium,  Rammelsherg,  ZS.  G.  Ges., 
xxix.,  79,  1877.  Analysis  of  turnerite  (on  -013  gr.):  P2O5  28-4,  G&^O^  (La^Os,  DijOs)  68*0 
=  96-4,  Pisani,  C.  R.,  Ixxxiv.,  462,  1877. 

Absorption  bands  (Ce,  La,  Di)  in  spectrum  (turnerite),  Cossa,  Accad.  Line.  Mem.,  III., 
30, 1878. 

Occurrence  with  zircon  in  gold  sands  of  Ivalo,  Finnish  Lapmark,  Nordenskiold,  Geol. 
For.  Forh.,  ii.,  223, 1874.     Occurrence  in  brilliant  highly  modified  crystals,  at  MilhoUand's^ 
mill,  Alexander  Co.,  N.  C,  also  at  other  localities  in  North  Carolina,  Hidden,  Am.  J.  Sc.,* 

ni.,  xxii.,  21,  1881.  From  the  pegmatite  vein  at  Annerod,  near  Moss,  Norway,  W.  C, 
Brogger,  Geol.  For.  Forh.,  v.,  350,  1881.  From  Nil-St. -Vincent,  Renard,  Bull.  Soc.  Geol. 
Belg.,  III.,  ii.,  128,  1881.     See  llicroUte,  p.  80. 

MoxiMOLiTE,  p.  546;  App.  II.,  p.  40.— Occurs  at  Langban,  Wermland,  Sweden,  JSforden^ 
skiuld,  Geol.  For.  Forh.,  iii.,  379,  1877. 

MoNTEBRASiTE.— See  AmUygonite,  p.  5. 

MoNTicELLiTE.— Min.,  p.  255;  App.  II.,  p.  40. 

MoNTMORiLLOxiTE,  Min.,  p.  459.— Anal.,  Maeskamezo,  near  Podu  ruoj,  Transylvania, 
mimhackcr,  Min.  Petr.  Mitth.,  ii.,  251,  1879.     Great  Retallack  mine,  CornwaU,  Collins, 
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Min.  Mag.,  ii.,  92,  1878.     Branchville,  Conn.,   anal,  by  H,  L.  Wells,  described  by  Brush 
and  Dana,  Am.  J.  Sc,  III.,  xx.,  283,  1880. 

MONZONITE. — App.  I.,  p.  11. 

MoRDENiTE,  Min.,  p.  446. — A  partially  altered  mordenito  is  called  steeleite,  Jloiv  (Min. 
Mag.,  ii.,  134,  Sept.,  1878).  Found  as  red  or  reddish  pink,  or  chalk-white,  balls,  varying 
in  size  from  one  to  two  and  a  half  inches  in  diameter,  imbedded  in  a  red  clay  in  cavities  in 
trap.  Also  in  other  forms,  closely  associated  with  stilbite.  In  part  soft  and  chalk-like; 
in  part  hard  and  unaltered.  Gelatinizes  with  acids.  Locality  Cape  Split,  13  miles  west  of 
Cape  Blomidon,  N.  S. 

MosANDRiTE,  Min.,  p.  295. — Shown  to  be  in  fact  monoclinic,  Brogger,  Z.  Kryst.,  ii., 
275,  1878. 

Mottramite.     H.  E.  Roscoe,  Proc.  Roy.  Soc,  xxv,.  111,  1876. 

In  thin  crystalline  incrustations,  occasionally  in  distinct,  minute  crystals,  also  compact. 
H.  =3.  G.  =  5*894.  Lustre  resinous.  Color  velvety  black;  in  thin  sections  yellow. 
Streak  yellow.     Translucent.     Analyses,  Roscoe  (1.  c):  1 ;  2,  after  deducting  impurities  : 

V2O5     PbO      CuO   FeO,  ZnO,  MnO  MgO    CaO    H,0 

^ , '  [106=9703. 

1.  (f)    1714    50-97    19-10  252  0*26    2-13    3  63,  hvgroscopic  wat<.T  022,  SiO, 

2.  18-87    56-12    21-02  ....  3-99=100. 

The  formula  suggested  is  (Pb,Cu)3V20K  +  2(Cu,Pb)  H2O2,  which  requires:  VnOs  18*74, 
PbO  57-18,  CuO  20-3!),  H  .0  3-6:)  =  100.  The  composition  is  thus  analogous  to  dihydrite  and 
crinite  [but  doubtful,  owing  to  the  imperfect  analysis;  note  the  loss  of  3  p.  c.].  Occurs  on 
the  Kcuper  Sandstone,  at  Alderlcy  Edge,  and  at  Mottram  St.  Andrews,  Cheshire,  England. 

Muckite.     J.  von  SchrucJcinger,  Verb.  G.  Reichs.,  1878,  387. 

A  resin  from  the  coal  beds  at  Neudcrf,  Moravia,  disseminated  in  minute  particles,  and 
in  small  bands.  Color  opaque  yellow,  or  light  brownish  yellow,  and  transparent  to  translu- 
cent. II.  =  1-2.  G.  =  1  0025.  An  analysis  by  Dietrich  gave  :  (|)  C  7922,  II  957,  O  11-21, 
corresponding  to  C^oHo^Oj.  Fuses  between  290°  and  310".  In  alcohol,  14  p.  c,  dissolves; 
in  ether,  40  p.  c,  both  leaving  a  yellowish-brown  residue.  Other  similar  experiments 
prove  that  the  substance  is  a  mechanical  mixture  of  different  resins. 

Muscovite. — See  Mica  Group,  p.  77. 

Mysorin,  Min.,  p.  715. — From  the  Nellore  district,  India.  Examined  hy  F.  B.  Mnllef, 
and  shown  to  be  essentially  an  impure  malachite,  with  9*02  IlnO ;  it  contained  as  impuri- 
ties, calcite,  chrysocolla,  barite,  chalcocite,  iron  sesquioxide,  Rec.  Geol.  Surv.  India,  xii., 
166,  1879. 

Nadorite. — App.  I.,  p.  11. 

N^SUMITE. — App.   I.,  p.  11. 

Naoyagite,  Min.,  p.  S2.—Sc7irauf  (Z.  Kryst.,  ii.,  239,  1878)  shows  that  the  crystalline 
system  is  not  tetragonal,  but  either  orthorhombic  or  perhaps  still  lower  in  symmetry. 
Fletcher  observes  the  development  of  the  planes  to  be  in  accordance  with  orthorhombic 
symmetry  (Phil.  Mag.,  V.,  ix.,  188,  1880). 

Namaqdalite. — App.  I.,  p.  11. 

Nantokite. — App.  I.,  p.  11  ;  II.,  p.  40. 
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Natkolite,  Min.,  p.  426  ;  App.  II.,  p.  41,— Cryst.,  Salesel,  Bohemia,  Seligmann,  Z. 
Kryst  i  338,  1877.  Auvergne,  lAidecke,  Z.  gesammt.  Nat.,  III.,  iv.,  145,  1879.  Aro, 
Norwa'v,  Brbgcjer,  Z.  Kryst.,  iii.,  478,  487,  1879. 

According  to  LMdecke  (J.  Min.,  1881,  ii.,  7),  the  natrolite  from  Aussig  and  Salesel  must, 
on  optical  grounds,  be  referred  to  the  monoclinic  system.  See  Liidecke's  memoir  also,  on 
the  relation  of  natrolite  to  scolecite  and  mesolite. 

Pyro-electrical  characters,  Hankel,  Wied.  Ann.,  vi.,  55,  1879. 

Analyses,  Kuchelbad,  near  Prague,  Preis  and  Vrha,  Ber.  Ges.  Bohm.,  1879,  469. 

Natron,  Min.,  p.  705.— Analyses  of  related  salts  quoted  by  BracJcebusch,  Min.  Argen- 
tina, p.  70,  1879. 

Nefiedikffite. — App.  II.,  p.  41. 

Neochrysolite.— See  Chrysolite,  p.  27. 

Neociano— Neocyanite.     Scacchi,  Rend.  Accad.  Napoli,  Jan.,  1881. 

In  extremely  minute  tabular  monoclinic  crystals.  Color  blue.  Supposed  to  be  an 
anhydrous  copper  silicate.  B.  B.  fuses  to  a  black  glass.  Easily  decomposed  by  acids,  with 
the  separation  of  pulverulent  silica.  From  fumaroles  at  Vesuvius,  formed  by  sublima- 
tion, together  with  three  other  substances.  One  of  these  forms  a  white  granular  mass, 
G.  =  2287,  probably  silica.  A  second  is  a  white  asbestos-like  material,  containing  lime; 
difficultly  fusible,  and  decomposed  only  in  boiling  acid.  The  other  forms  yellowish-brown 
crystals  in  six-sided  rhombic  plates;  insoluble  in  acid.     [Needs  further  examination.] 

Nephelite,  Min.,  p.  327;  App.  II.,  p.  41.— Cryst.  (0  A  1  =  186°  9'  20"),  Albani  Mts., 
near  Rome,  Sella,  Z.  Kryst.,  i.,  240,  1877.  Island  of  Laaven,  Langesundfiord,  Norway, 
{elcp.olite  in  elaeolite-syenite,  0  a  1  =  136°),  Klein,  J.  Min.,  1879,  534. 

Made  artificially,  Fouque  and  Levy,  C.  R.,  Ixxxvii.,  961,  1878. 

Alteration  products  in  nephelite  rocks,  v.  Eckenbrecher,  Min.  Petr.  Mitth.,  iii.,  1,  1880. 

Analyses,  Ditro,  Transylvania  (elieolite),  A.  Koch,  Min.  Mitth.,  1877,  335.  Vesuvius, 
G.  =  2-600-2-609,  Rammelsberg,  ZS.  G.  Ges.,  xxix.,  78,  1877.  Vesuvius,  Rauff,  Z.  Kryst., 
ii.,  445  et  scq.,  1878.  In  foyaitc  of  the  Sierra  de  Monchique,  Southern  Portugal,  Scheib- 
ner,  Q.  J.  G.  Soc,  187i),  46,  quoted  bv  van  Wervecke,  J.  Min.,  1880,  ii.,  143.  Ditro,  Tran- 
sylvania (elasolite),  A.  Koch  (anal,  by  Franz  Koch),  J.  Min.,  Beil.-Bd.,  i.,  143,  1880. 

The  chemical  composition  of  nephelite  is  discussed  by  Rammelsberg  (1.  c.)  and  Rauff 

(1.  c).     The  former  deduces  the  formula  :  Rfi[Al,]3Si7026  =  5  (Na2[Al2]Si20H)  +  K^Al^Si* 

0,0 ;  the  latter  obtains  :  RJAl2]4Sii,03.,  =  7Ro[Al2jSi.208  +  R.CAloJSi^Ois.  Rauff  seems  to 
prove,  contrary  to  Rammelsberg,  that  the  pure  mineral  contains  some  CaO  (1-32-1 '76  p.c), 
and  perhaps  also  a  little  basic  water  (0-12-0-14  p.  c.)  and  a  trace  of  chlorine.  Rauff  also 
discusses  the  relation  of  nephelite  (and  elaeolite)  to  cancrinite  and  microsommite. 

Nephrite,  Min.,  p.  233,  et  al. ;  App.  II.,  p.  41.— Analyses  of  specimens  from  New  Zea- 
land, Berwerth,  Ber.  Ak.  Wien,  Ixxx.,  102,  1879  (see  also  J.  Min.,  1880,  i.,  170  (ref.),  and 
1881,  i.,  {>9).  Several  analyses  quoted  by  Fischer,  Z.  Kryst.,  iii.,  592,  1879.  Siberia 
(=  tremohte),  Jannettaz  and  Michel,  Bull.  Soc.  Min.,  iv.,  178,  1881. 

For  a  general  and  detailed  discussion  of  nephrite  and  jadeite,  in  all  their  relations,  but 
especially  archasological,  see  the  works  of  Fischer,  whose  titles  are  given  in  the  Bibliography 
(see  Introduction);  noticed  in  J.  Min.,  1876,  218,  and  1880,  ii.,  319  (ref.);  also  ib.,  1880,  ii., 
113.    See  also  Annual  Rep.  Smithsonian  Inst.,  1876,  402. 

Neudorfite.     ,/.  von  Schrockinger,  Verb.  G.  Reichs.,  1878,  387. 

A  resm  occurring  in  a  coal  bed  at  Neudorf,  Moravia.  Color  pale  yellow.  Lustre,  waxy, 
n '?i  ni'^xT^"^^'^^^^^-  ^'  =  l'045-l-060.  An  analysis  by  Dietrich  gave  :  C  7804,  H  9-84, 
oQAo  T^-  ^1^^'  corresponding  to  C,,H2h02  =  C  7826,  H  1014,  0  11  60  =  100.  Fuses  at 
^w  .     Dissolves  in  ether,  leaving  a  whitish-yellow  resinous  powder. 

oi^fc^?®^^*®-      ^-  ^^^  ^^^^>  ^<^r.  nied.  Ges.  Bonn,  Jan.  13,  1879  ;  Bull.  Soc.  Min.,  ii., 
01,  Ib/U. 

Orthorhombic  ;  axes,  c  (vert.)  :b:&=  0-9300  :1 :  0-9435.  Observed  planes  :  i-i,  iA,  0, 
i-^,  2-^,  1.   Angles:  0  a  M  =  153°  46',  0  A  1  =  126°  26',  1  A  1  =  108°  22'.  In  large  (I  sq. 
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in.) tabular  crystals.     Cleavage  i-i,  perfect  ;  basal  imperfect  (v.  Rath).     Optic  axes  in  the 
brack} diagonal  section.     Acute  bisectrix  (  +  )  normal  to  the  base.     Dispersion  considera- 
ble p  <  V.     2Ha  =  44'  46'  (red),  2Ho  =  142°  8'  (red),  Des  Cloizeaux. 
Analysis,  Maclvor  : 

P,05         MgO(MnOtr.)         H.O 

41-25  [2302]  35-73     =     100. 

Fonnula  :  Mg,n,P,Os  +  6aq  =  PoOo  40-80,  MgO  22-99,  II.O  3621  =  100.  Loses  its 
water  about  110^  C.  Easily  soluble  in  acids.  From  the  guano  in  the  Skipton  Caves,  Vic- 
toria; first  recognized  as  new  by  Ulrich  (in  a  letter  to  vom  Rath).  Named  after  Mr.  J.  C. 
Newbery,  of  Melbourne. 

Niccochromite.  C.  U.  Shepard,  Min.  Contr.,  1877.  A  canary-yellow  substance,  oc- 
curring as  a  coating  on  zaratite,  rarely  on  chromite,  at  Texas,  Pa.  On  the  ground  of  a 
partial  blowpipe  examination,  it  is  concluded  to  be  a  "dichromate  of  nickel  "(?), 

NiccoLiTE,  Min.,  p.  60;  App.  II.,  p.  41. — Anal., Colorado dc  Chaiiarcillo,  Chili,  Domeyko, 
3d  ed.  Min.  ChUi,  p.  185,  1879. 

I 

NiGRESCITE. — App.  I.,  p.  12. 

NiOBiTE. — See  Columhite,  p.  29. 

Nitrobarite.  Oroth  (Z.  Kryst.,  vi.,  195,  1881)  has  described  crystals  of  barium  nitrate 
(barytsalpeter),  from  Chili.  They  are  in  apparent  octahedrons,  formed  of  the  +  and  — 
tetrahedrons;  also  in  spinel-like  twins.  According  to  \VullI(ib.,  iv.,  122).  the  species  is 
tetartohedral.  The  crystalsarc  colorless,  in  part  covered  with  a  tliin  brownish-black  coat- 
ing resembling  wad.  Exact  locality  unknown.  H.  C.  Lewis  (Amer.  Naturalist,  xvi.,  78, 
1882)  has  proposed  the  name  nitrobarite  for  the  species. 

NiTROGLAUBERITE. — App.  II.,  p.  41. 

Nocerina — Nocerite.  Announced  by  Scarchi  in  a  preliminary  note  (Accad.  Line. 
Trans.,  III.,  v.  270,  1881),  as  occurring  in  volcanic  bombs  ni  the  tufa  of  Nocera.  In  white 
acicular  crystals,  referred  to  the  rhombohedral  system.  In  composition  regarded  as  a 
double  fluoride  of  calcium  and  magnesium.  Associated  with  fluorite,  some  brown  crj's- 
tals  referred  to  amphibole,  and  minute  crystals  in  hexagonal  prisms,  perhaps  a  variety  of 
microsommite.     The  exterior  of  the  bombs  is  covered  with  mica. 

NOHLITE. — App.  II.,  p.  41. 

NosiTE. — Min.,  p.  333;  App.  II.,  p.  42. 

NouMEAiTE,  NouMEiTE,  NuMEiTE. — Scc  GamieHte,  p.  50. 


thai,  V.  Zepharovich,  Lotos,  1880.  Seligmann,  J.  Min.,  1881,  ii.,  269.  Rauns,  Sakburg, 
Vrba,  Z.  Kryst.,  v.,  417,  1881.  ^  .    ,,  „     ,      n        xr    r. 

Occurrence  in  nearlv  colorless  transparent  crystals.  Bnndletown.  Burko  Co.,  JS  L., 
Hidden,  Am.  J.  Sc,  xki.,  160,  1881.  In  quartz  at  Nil-St. -Vincent,  de  homnck,  IJuU.  Ac. 
Rov.  Belg.,  IL,  xlvi.,2tr).  Ib78.  ,  .     ,  ,•      .•        /         .i 

JIaUard  (Ann.  xMin.,  VII.,  x.,  137,  1876)  describes  the  optical  ivcuhantios  of  crvstals 
from  Brazil,  and  decides  upon  the  monoclinic  ciiaracter  of  the  fundamental  individuals. 
See  also  Brookite,  p.  18. 
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CEllacherite  Min.,  p.  489.— Habachthal,  Salzburg.  Occurrence  in  mica  schist  (anal, 
by  F.  Bergmann),  Sandberger,  J.  Min.,  1875,  634;  ib.,  1879,  367.  See  also  Mica  Groupy 
p.  77. 

Okexite.— Min.,  p.  398;  App.  II.,  p.  41. 
Oldhamite.— App.  II.,  p.  41. 

Oligoclase,  Min.,  p.  346;  App.  II.,  p.  41.— Cryst.,  Antisana,  Andes,  vom  Rath,  ZS.  G.  1 
Ges.,  xxvii.,  301,  1875  ;  Bodenmais,  Z.  Kryst.,  iv.,  431.  Mt.  Gibele,  Pantellaria,  Foist-  j 
wer, 'z.  Kryst.,  i.,  551,  1877.     Klein,  J.  Min.,  1879,  518.     Des  Cloizeaux,  Bull.  Soc.  Min., 

iii.,' 157,  1880.'  .  ...        ^  '^ 

Anal,  Dilrrmorsbach,  Haushofer,  Z.  Kryst.,  m.,  603. 
See  also  Feldspar  Group,  p.  45 . 

Olivine. — See  Chrysolite,  p.  37. 

Omphacite,  Min.,  p.  323.— See  Pyroxene,  p.  100. 

Onofrite,  Min.,  p.  56.— From  Marysvale,  Southern  Utah.  Observed  by  Wewberry,  and 
described  by  Brush  (Am.  J.  Sc,  III.,  xxi.,  313,  1881),  as  follows  :  Massive,  without  cleav- 
age. H.  =  3 '5.  G.  =  7 '63.  Lustre  metallic,  brilliant  on  the  fresh  fracture.  Color  and 
streak  blackish  gray.    Fracture  conchoidal.     Analysis  by  Comstock  : 

Se  S  Hg  Zn  Mn 

(I)    4-58  11-68  81-93  054  0-69    zr     99-43. 

Formula  essentially  Hg(S,Se),  with  S  :  Se  =  6  : 1,  corresponding  nearly  with  the  onofrite 
of  Haidinger,  which  has,  according  to  H.  Rose,  S  :  Se  =  4  : 1 ;  with  which  it  also  agrees  in 
physical  characters. 

Brush  gives  an  historical  statement  as  to  the  occurrence  of  American  mercuric  sulpho- 
selenides.  He  also  calls  attention  to  the  essential  identity  of  guadalcazarite  of  Petersen 
(App.  II.,  p.  25,  also  Rammelsberg,  Min.  Chem.,  1875,  p.  79)  with  the  metacinnabarite  or 
black  mercuric  sulphide  of  Moore  (App.  I.,  p.  1<)),  and  shows  that  metacinnabarite,  HgS, 
G.  =  7-72,  onofrite  (Utah),  6HgS  +  HgSe,  G.  =  7-63  (calculated  7-64),  onofrite  (San  Onofre), 
4HgS  +  IlgSc,  and  tiemannite,  HgSe,  G.  =  7-37,  undoubtedly  form  an  isomorphous  series. 
The  specific  gravity  given  in  Dana's  Min.,  p.  56,  for  onofrite  (5-56)  is  incorrect;  that  num- 
ber belongs  to  a  gray  mineral  of  doubtful  character  also  mentioned  by  Del  Rio  (see 
Brush,  1.  c). 

A  mineral  partially  described  by  D'Achiardi  as  a  ferriferous  variety  of  guadalcazarite, 
is  provisionally  called  leviglianite  by  him.  A  qualitative  examination  showed  that  it  con- 
tained no  selenium,  and  more  zinc  and  iron  than  the  original  mineral.  From  the  mercury 
mine  of  Levigliani,  near  Seravezza,  in  the  Apuan  Alps,  Italy,  Att.  Soc.  Tosc,  ii.,  113, 1876. 

Ontariolite. — See  Scapolite,  p.  106. 
Opacite.— App.  II.,  p.  41. 

Opal,  Min.,  p.  198;  App.  II.,  p.  43.— Artificial  opal,  Bertrand,  Bull.  Soc.  Mm.,  iii.,  57.     , 

Formation  of  vein  opal  in  the  andesite  of  the  Gleichenberg,  Kispatic,  Min.  Petr.  Mitth., 
IV.,  x2>/i,  1881. 

A  variety  of  opal  from  Mt.  Blackmore,  Montana,  has  been  caUed  blackmorite  by  Peale, 
Hayden's  Report,  1873,  p.  169. 

Orileyite.— App.  I.,  p.  13. 
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Orpiment,  Mm.,  p.  27.— Occurrence  in  the  trachytic  region  of  Tolfa,  Rome,  Sella,  Trans. 
Accad.  Line,  III.,  i.,  06,  1877.  In  Iron  Co.,  Utah,  W.  P.  Blake,  Am.  J.  Sc.,  III.,  xxi., 
219,  1881. 

Orthite,  Min.,  p.  285  ;  App.  II.,  p.  42.— Cryst.,  Auerbacli,  in  granular  limestone,  tw» 
Rath,  Ber.  nied.  Ges.  Bonn,  Jan,  3,  1881. 

Microscopic  examination  of  specimens  from  different  l(x;alities.  A.  Sjogren,  (Icol.  FSr. 
Forh.,  iii.,  258,  1877.  /  i/      ' 

Discussion  of  composition  with  many  analyses,  Engstrdm,  Inaug.  Diss.  Upsala,  1877 
(Z.  Kryst,  iii.,  191,  1878).  A  much  altered  orthite  (12  to  14  p.  c.  Il,()),  bhickish  brown  to 
red,  is  called  vasite  by  Engstroin. 

Slattakra,  analysis  by  Ccdervall  and  Ji3nsson,  Blomsirand,  Minnesskrift  Fys.  Silllsk. 
Lund,  1878,  p.  3. 


Orthoclase,  Min.,  p.  352;  App.  II.,  p.  42.— Cryst.,  Bellingen,  Wcstcrwald  (sanidine), 

/-*'i-»  4  §\  I  f  t^r^r*  A  w*i  ■»-*  r-il»f»*^  A  l\t\        ^0'^/?  /^  -^  _«  ......11  -^.,_.A L  1  ,   i  _— _? i  A^  1 _•!  ^ 


SiOa 

Al.Os 

1. 

59-54 

16-79* 

2. 

59-20 

15-71 

brunn,  Silesia,  twins,  JOochnann,  ZS.  G.  Ges.,  xxxi.,  421,  1879.  Dissentis,  vom  Rath,  Z. 
Kryst.,  v.,  492,  1881. 

Relation  between  orthoclase  and  microcline.  Mallard  (Ann.  Min.,  VII.,  x.,  1876);  he  re- 
gards them  as  essentially  identical. 

Thermo-electrical  characters,  IlanJcel,  Wied.  Ann.,  i.,  279, 1877.  Expansion  on  heating, 
Beckenkamp,  Z.  Kryst.,  v.,  452,  1881. 

Pseudomorphs  after  cassiterite,  Phillips,  J.  Ch.  Soc,  Aug.,  1875  (and  see  above). 

Made  artificially,  Hautefeuille ,  C.  R.,  lxxxv.,952,  1877,  and  xc,  830,  1880;  Fouque  bhH 
Levy,  C.  R.,  IxxxVii.,  700,  830.  1878  ;  Jleimier,  C.  R.,  Ixxxvii.,  737,  864,  1878  ;  Friedel 
and  Sarasin,  C.  R.,  xciii.,  1374,  1881  (Bull.  Soc.  Min.,  iv.,  171). 

See  also  Feldspar  Group,  p.  45,  and  Microcline,  p.  80. 

Oryzite  (Orizite).     Orattarola,  Att.  Soc.  Tosc,  iv.,  226,  Nov.  9,  1879. 

In  minute  crystals,  1  to  3  mm.  long,  and  1  to  1*5  mm.  thick.  Prismatic  with  I  /\  1=  134°- 
138°:  1-i  A  1-^  =  147°.  Triclinic,  according  to  Grattarola,  but  the  measurements  are 
stated  to  be  approximate  only,  and  those  given  arc  not  sufficient  to  determine  the  form. 
H.  =6.     G.  =  2-245.     Lustre  vitreous  to  pearly.     Color  and  streak  white.     Analyses  : 

CaO        n,o 

8-67        14-84,  MgO,  alkalies  tr.  =  99-84. 
10-31        14-38,     "  "       **  =  99-60. 

*  With  some  CaO. 

Soluble  in  warm  TICI,  with  the  separation  of  gelatinous  silica.  R.  B.  .'swells  up  ''and 
fuses  easily."  Named  from  opv'^.a,  rice,  in  allusion  to  the  similarity  of  the  crystals  torico 
grains.  [Groth  (Z.  Kryst.,  iv.,  641)  calls  attention  to  the  similarity  to  hculandite  in  form 
and  composition  (with  which  the  author  regards  it  as  being  diinorphous^  and  justly  re- 
marks that  the  description  is  not  sufficiently  complete  to  establish  its  indeiRMidi-ncc]  From 
the  granite  blocks  in  the  Foresi  collection,  which  have  popularly  gone  by  the  name  of  the 
"  Four  Evangelists,"  and  which  formed  part  of  the  granitic  vein  of  the  "  Masso  Foresi," 
or  Fonte  del  Prete,  Elba.  The  same  source  has  yielded  tourmaline,  beryl,  castorite,  jwllu- 
cite,  apatite,  etc. 

Osbornite. — App.  L,  p.  12. 

Ottrelite,  Min.,  p.  500;  App.  II.,  p.  43.— A  variery  of  ottrelito  is  called  VEXAS<}riTE  by 
Damour  (see  Bourbee,  Bains  et  courses  de  Luchon,  1857.  and  Dnmour.  Hull.  S<x'.  Min..  ii., 
167,  1879).  Occurs  in  masses  having  a  lamellar  and  radiated  crystalline  structure.  Cleav- 
age in  one  direction.  H.  =  5-5.  G.  =  3-20.  Color  grayish  black.  Streak  gmy.  Oiuique. 
Analysis,  Damour,  1.  c. : 

SiO.  ALO3  FeO  MgO  n,0 

44-79  29-71  20-75  062  4-93     =     100-80. 
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This  corresponds  closoly  with  the  formula  (Fe,Mg)  [AlajSiaOio  +  aq.  B.  B.  fusible  with 
difficulty  on  thin  edges ;  yields  a  magnetic  slag  on  charcoal.  Not  attacked  by  acids.  From 
Venasquc,  in  the  Tyrenees. 

OxAMMiTE.  A  name  given  by  Shepard  (App.  I.,  p.  G)  for  crystals  supposed  to  be  ammo- 
nium oxalate,  from  the  guano  of  the  Guanape  Islands.  Raimondi,  under  the  name  of 
(lUANAPiTE,  has  described  (Min.  Perou,  pp.  80,  33,  1878)  what  is  apparently  the  same  sub- 
stance examined  by  Sliepard.  Occurs  m  small  flattened  (4  to  5  mm.  long)  grains,  with 
lamellar  structure.  Sometimes  in  elongated  prismatic  (orthorhombic)  crystals;  also  pul- 
verulent. Color  yellov/ish  white.  Lustre  siiky.  Transparent.  Inodorous.  Volatilizes 
completely  with  heat.  An  oxalate  of  ammonia.  Found  with  mascagnite,  which  it  much 
resembles^  in  the  guano  of  the  Guanape  Isles. 

J.  A.  Tanner,  Jr.  (Chem.  News,  xxxii.,  1(12,  1875),  has  analyzed  the  Guanape  mineral, 
and  obtained  (after  deducting  5-54  p.  c.  organic  matter):  NH4  21*95,  C2O4  53*30,  H.O  24*75, 
corresponding  to  C,  (NH4)204  +  2aq,  which  requires  :  NH4  22*50,  C..O4  55*00,  H^O  22*50. 
[Kaimondi's  name  is  based  on  a  partial  description,  Shepard's  name  on  a  mere  statement 
in  a  single  sentence;  as,  however,  the  name  guanapite  has  been  previously  used  (App.  I., 
p.  6),  the  other,  though  not  free  from  objection,  may  be  accepted.] 

Ozocerite,  Min.,  p.  732;  App.  II.,  p.  4'). — Description  of  a  related  mineral  wax  from 
Utah,  Neivherry,  Am.  J.  Sc,  III.,  xvii.,  340,  1879. 

From  Kinghorn-ness,  Scotland,  anal.,  Ilacadam,  Rep.  Brit.  Assoc,  1879,  309,  or  Ch. 
News,  xl.,  48,  1879.     Galicia,  Paul,  Verb.  G.  Reichs.,  1881,  131. 

Pacrnolite,  Min.,  p.  129.— According  to  Groth  (Tab.  Uebers.  Min.,  41,  1882),  the  true 
relation  of  the  species  pachnolite  and  thomsenolite  has  been  recently  established  by  Brandl. 
Pachnolite  is  monoclinic,  with  fi  =  89°  40',  and  c  (vert.)  :b:d  =  l*5:j20  : 1:11626,  and 
has  the  composition  [Na,Ca]  F3  +  AWFg.  It  is  consequently  a  cryolite,  with  two  sodium 
atoms  replaced  by  one  calcium  atom. 

Thomsenolite,  on  the  same  authority,  is  monoclinic,  with  /J  =  89°  37^',  and  c  (vert.):  &:  a 
=  1*0877:1:0-9959;  and  has  the  composition  [Na,Ca]F3  +  Al^Fg  +  H2O. 

On  earlier  discussions  of  the  relations  of  these  species,  see  :  Knop,  Ann.  Ch.  Pharm., 
cxxvii.,  61,  1868  ;  Wolder,  J.  Min.,  1876,  58  ;  Konig,  Proc.  Ac.  Nat.  Sc.  Philad.,  1876, 
42  ;  Krenner,  J.  Min.,  1877,  504  ;  Klein,  J.  Min.,  1877,  808.  Pyroconite  of  Wohler  is 
the  same  as  var.  A  pachnolite  of  Knop. 

Palagoxite,  Min.,  p.  483;  App.  II.,  p.  A^.—Penck,  after  an  exhaustive  study  of  many 
so-called  palagonite  rocks,  concludes  that  no  such  mineral  exists  ;  that  most  of  the  mate- 
rial, which  has  received  that  name  and  been  examined,  is  a  mixture  of  different  substances, 
consisting  largely  of  the  glassy  ejected  bombs  from  a  basaltic  magma,  ZS.  G.  Ges.,  xxxi., 
504,  1879. 

Pandermite. — See  Priceite,  p.  97. 

Paragoxite.— Min.,  p.  487;  App.  II.,  pp.  43,  63.— See  also  Cossaite,  App.  II.,  p.  63. 

Parailmenite.  Same  as  the  doubtful  paracolumbite  (Min.,  p.  143),  from  Taunton, 
Mass.,  C.  U.  Shepard,  Am.  J.  Sc,  III.,  xx.,  56,  1880. 

Parankerite.— Sec  Ankerite,  p.  6. 

Parastilbite.— Sec  EpistilUte,  p.  42. 

Parisite,  Min.,  p.  702.— Absorption  bands  in  spectrum  (Ce,La,Di),  Cossa,  Accad.  Line. 
Mem.,  III.,  ni.,  29,  1878.     See  also  Bastndsite,  under  Tysonite,  p.  126. 

Paroligocalse.  Paroligoklas.  E.  E.  Schmid,  Jenaer.  Denksch.,  1880  (J.  Min.,  1881, 
1.,  78  rcf.). 

A  problematical  substance  occurring  in  indistinct  prisms,  with  calcite  grains,  imbedded 
J?u"  •  ^^o""^-"^ass  of  a  rock  found  between  Ilmsenberg,  Quariberg,  and  Silberberg,  in  the 
Ihurmgerwald.     The  rock  has  a  specific  gravity  of  2*666-2*677,  and  in  thin  sections  shows 
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an  opaque  ground-mass  of  forrito,  with  the  macroscopic  prisms  of  a  palo  yellow  color. 
Extinction  parallel  and  perpendicular  to  the  axis  of  prism. 

Analyses  :  (1)  of  rock  entire;  (2)  portion  soluble  in  dilute  IICl;  (3)  soluble  in  concentra- 
ted IICl;  (4)  insoluble  remainder. 

SiO...        Al,03*     Fe.O.t     CaO       MgO      Na.O        K,0       CO,        ijrn. 
1.        45-74        16-07        14-74        6-31        2-73        2-97        471        4-32        2^22  =  99-01. 


2 0  66          2-37  6-31  0-22              0-28               4-32  0-28  =  14-44 

3.  4-59          2-08        11-10  ....  1-24  0-19        0-09        ....  =  1U-2<J* 

4.  41-15        13-33          127  ....  1-27  266        4  46        ....  "4-60  =  04 -60! 

*  With  PaO^.  t  With  TiOa  and  M1I3O,. 

The  author  gives  for  the  ratio  in  the  insoluble  part  of  RO  :  AljOj  :  SiOj  =  0-94:  3:  8-90 
=  1:3:9,  and  calls  the  mineral  paroligodase,  in  allusion  to  the  fact  that  this  is  tlie  ratio  of 
oligoclase.  [Rosenbusch  (J.  Min.,  I.e.)  suggests  that  the  sul)stance  may  belong  to  the 
scapolite  group;  in  any  case,  on  the  basis  of  so  imperfect  an  examination,  it  has  no  claim 
to  a  place  as  a  mineral  species,  and  should  never  have  received  a  name.] 

Partzite,  Min.,  p.  188. — Anal.,  Mine  of  San  Lorenzo,  province  of  Huaylas,  and  mine 
des  Italiens,  province  of  Cajatambo,  Peru,  Raimondi,  Min.  P^rou,  pp.  83,  86,  87,  1878. 

Passyite. — See  Quartz,  p.   101. 

Pattersonite. — Min.,  p.  801;  App.  I.,  p.  18;  XL,  p.  43. 

Pealite.— App.  II.,  p.  43  (24). 

Peckhamite.     J.  L.  Smith,  Am.  J.  Sc,  III.,  xix.,462;  xx.,  136,  1880. 

Occurs  in  rounded  nodules  in  the  meteorite  of  Emmet  Co.,  Iowa.  Shows  a  more  or  less 
distinct  cleavage.  G.  =  3-23.  Lustre  greasy,  opalescent.  Color  light  greenish  yeUow. 
Two  analyses  (1)  on  01  gr.,  (2)  on  0-35  gr.,  gave  : 

SiO.  PeO  ]\IgO 

1.  49-50  ir)-88  33  01     =     98-39. 

2.  49-59  1701  32-51     =     99-11. 

These  correspond  to  RjSiaOio,  which  Smith  resolves  into  2(liSi03)  +  R.SiO^,  that  is,  2 
molecules  of  enstatite  and  1  of  chrysolite.     Named  after  Prof.  S.  F.  Peckham. 

Pectolite,  Min.,  p.  396  ;  App.  II.,  p.  43.— A  mineral,  very  near  pectolite,  is  called 
WALKERiTE  by  Ileddle  (Min.  Mag.,  iv.,  121,  1880).  In  radiating  and  interlacing  fibres,  re- 
sembling ordinary  pectolite.  H.  =  4-5.  G.  =  2  712.  Cream-colored,  slightly  pinkish. 
Lustre  brilliant,  "pearly.  Phosphoresces  on  being  broken,  or  on  ai)plicatiou  of  heat. 
Analyses  :  1,  Walker  (anal.  10,  Dana,  Min.,  p.  397);  2,  3,  Ileddle  : 

)       H,0 

98-36. 

99-92. 


1. 

SiO, 
54-00 

AI.O3 

FeO 

CaO 
30-79 

MgO 
2-59 

K,0        Na,0 
5-55 

V                                       J 

H,0 
5-43 

3. 

3. 

53-22 
52-20 

0-9 

0-21 
1-33 

26-18 
28-61 

6-81 
5-12 

undet. 
0-85        6-50 

5-23. 
5-28 

Mculated  formula:  Xa...MgCa..Si:0...o,  211.0  or  nAa..MgCa.Si:0..  -f  aq.  renuirmg:  hiO, 
71,  CaO  28-65,  MgO  5-12,  Na.O  792,  il.O  4-60  =  100.  I'ound  in  the  dial)a.se  o  Cor- 
rphinc  Hill,  near  Edinburgh,  Scotland.     Descrilxjd  bv  tlu'  rarly  En^dish  minondo^^ist. 


Calculi 
53-71 

Dn'*^ValkeV."a3'7cct<^lit'^^^^  whom'itis  named.     [The  diHereuoe  from  pectolite  is  so 

small  as  not  to  seem  to  require  its  separation.] 


Peganite. — See  Varisciie,  p.  128. 
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Pelagite.    A.  E.  Church,  Min.  Mag.,  i.,  50,  1876;  Gumhel,  Ber.  Ak.  Miinchen,  1878,  p. 

"^^A  name  ffiven  by  Church  (1.  c.)  to  the  manganese  nodules  obtained  by  the  "  Challenger" 
from  the  bottom  of  the  Pacific,  between  Japan  and  the  Sandwich  Is.,  at  a  depth  of  2740  1 
fathoms  Characters,  as  follows  :  H.  =  3-5.  G.  =1*89.  Color  brownish  black.  Streak 
somewhat  shining.  Powder  between  blackish  brown  and  clove  brown.  Fracture  conchoi- 
dal  •  f ra<nle  In  the  closed  tube  gives  off  water  having  a  slight  alkaline  reaction.  B.  B. 
contracts  becomes  black,  and  fuses  on  the  edges.  With  HCl  dissolves  with  the  liberation 
of  chlorine  and  separation  of  silica.  The  nodules  have  a  concretionary  structure,  consist- 
in  ?  of  concentric  layers,  and  having  a  core  of  indurated  red  clay,  and,  in  one  case,  of 
pumice  •  the  material  was  regarded  as  homogeneous.  Gumbel  (1.  c. )  describes  nodules  from  ■ 
tlie  same  source.     Analyses:  (1)  Church;  (2)  Schwager  (quoted  by  Gumbel). 

SiOa    MnO,    AloOs  Fe^Oa    H.,0  J 

1.     10-37    30-22      3-30    20-02  34-55^  CI  0-71,  MgO,  CaO,  CuO,  Na^O,  CI,  P^Os,  etc.,  0-83 

2     16-03    23-60    10-21    27-46    17-82,  MgO  0-18,  CaO  0-92,   CuO  0-02,  CoO,  NiO  0-Oli 
[ko  0-01,  Na.O  2-36,  K.O  0-40,  TiO.  0-66,  CI  0-94,  P.O5  0-02,  SO3  0-48,  CO^  0-05=  101-17. 

*  At  a  red  heat  100  p.  c. 

Other  analyses  by  J.  Y.  Buchanan  (Proc.  Roy.  Soc.  Ed.,  ix.,  287,  1877;  Ch.  News,  xliv., 
253,  1881)  of  specimens  from  different  localities,  show  a  wide  variation  in  composition 
(24-4-35-3  MnOo  and  18-24*8  FcoOs).  [Although  great  interest  attaches  to  these  nodules, 
they  cannot  in  any  sense  claim  to  be  a  distinct  mineral  species,  but  are  doubtless  compo- 
site.] 

Pelagosite.    K.  Moscr,  Tschermak,  Min.  Petr.  Mitth.,  i.,  174,  1878. 

A  substance  occurring  as  a  thin,  dark-colored  incrustation  on  limestone  and  dolomite,  on 
the  shores  of  the  Mediterranean,  as  at  the  Island  of  Pelagosa  (Moser).  In  some  cases  look- 
ing like  varnish,  and  again  resembling  lichens.  It  consists  of  thin  translucent  layers, 
exerting  on  polarized  light  the  effect  of  aggregate  polarization.  An  analysis  by  J.  Cloez 
on  simihir  material  from  Cape  Ferrat,  afforded  :  CaCOa  91-80,  MgCOs  0  90,  Fe.Oa  0-25, 
SiOi  1-2-2,  NaCl  0-40,  Ho0  4-56,  organic  matter  0*71  =  99-93.  It  is  regarded  as  produced 
by  the  action  of  sea-water  on  the  dolomite. 

Des  Cloizeaux  and  Velain  have  observed  similar  coatings  on  the  feldspathic  rocks  of 
Corsica,  on  the  coast  of  Oran,  and  on  basaltic  lava  on  the  coast  of  Reunion  Island,  Bull. 
Soc.  Geol.,  vi.,  86,  1878.     [Not  a  mineral  species.] 

Pelhamine.  C.  U.  Shepard,  Contr.  Min.,  1876. — A  serpentinous  substance  (altered  as- 
bestos), forming  irregular  seams  and  masses  at  the  asbestos  mine,  at  Pelham,  Mass.,  re- 
sembling a  black  serpentine.  Color  dark  greenish  gray.  H.  =5.  G.  =  2-9-3"2.  B.  B. 
infusible.     Analysis  :  SiO^  38-40,  AI2O3  2-80,  FeO  15-52,  MgO  [39-88],  H2O  3-40  =  100. 

Pencatite.— Min.,  p.  708;  App.  II.,  p.  43  (45). 

Pexxinite,  Min.,  p.  495;  App  II.,  p.  A^.— Mallard  (Ann.  Min.,  VII.,  x.,  151,  1876)  re- 
gards penninite  (uniaxial)  and  clinochlore,  or  ripidolite  (biaxial),  as  identical,  both  having 
a  fundamental  monoclinic  form,  but  differing  only  in  the  method  of  grouping  of  the  indi- 
viduals. He  calls  attention  to  cases  where  a  biaxial  chlorite  encloses  a  nucleus  of  a  uniax- 
ial chlorite,  and  explains  the  latter  by  the  aggregation  analogous  to  corundum. 

Analyses  of  penninite,  ripidolite,  and  related  species  from  Scottish  localities,  Hcddle, 
Trans.  Soc.  Edinb.,  xxix.,  55  ot  seq.,  1879.  Anal,  (by  van  Wervecke),  pseudophite,  Mar- 
kirch,  Vosges,  Groth,  Z.  Kryst.,  i.,  509,  1877. 

Penwithite.     J.  JI.  Collins,  Min.  Mag.,  ii.,  91,  1878;  iii.,  89,  1879. 

Massive.  H.  =  35.  G.  =  249.  Lustre  vitreous.  Color  dark  amber  to  reddish  brown. 
Transparent.  Fracture  conchoidal.  Brittle.  Analysis  :  (:{)  SiO^  36-40,  MnO  37-62,  FeO 
2-52  II.,0  21-8J,  MnO,  tr.,  U,0,  0-30,  Cu  tr.  =  9864.  Formula  calculated  by  author: 
MnSiOa  +  2aq,  requiring:  SiO,  85-9,  MnO  42-5,  H-^O  21-5  =  100.  B.  B.  fuses  with  diffi- 
culty. Occurs  with  quartz  and  rhodochrosite,  in  the  district  of  Penwith  (whence  name). 
West  Cornwall.  [The  author  mentions,  that  if  the  coarse  powder  is  digested  in  HCl,  tbe 
manganese   is  dissolved  out  and  the  silica  left  colorless  ;  he  also  mentions  related  suo-  J  ^ 
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stances  with  SiOa,  varying  from  22  to  57  p.  c,  and  G.  as  high  as  3-4.     It  would  seem,  con- 
sequently, very  doubtful  whether  this  is  to  be  regarded  as  a  true  mineral  spccie.s.] 


Percylite,  Min.,  p.  122;  App.  II.,  p.  43.— Believed  to  occur  at  Mina  San  Rafael,  Galc- 
ria  al  Norte,  Bolivia,  Gregory,  Min.  Mag.,  ii.,  251,  1871).     iMt.  de  (JhallacoUo,  Tarapaea, 
'I   Peru,  Baimondi,  Min.  Perou,  p.  174,  18  <  8. 

Perofskite,  Min.,  p.  14G;  App.  II.,  p.  43. — Occurrence  as  a  microscopic  constituent  of 
nephelite-pikrite,  in  Bohemia,  Boricky,  Bcr.  Bohm.  Ges.,  Oct.  13,  1870,  p.  227.  From  the 
Val  Malenco  (anal,  by  Mauro),  Struver,  Trans.  Accad.  Line,  III.,  iv.,  *J10,  1880. 

The  question  of  the  crystalline  system  of  perofskite  has  been  discussed  by  voji  Kok- 
scharof,  Min.  KussL,  vi.,  388,  1874;  vii.,  375,  1878;  viii.,  39,  1881  (J.  Min.,  18'r8,  38);  Des 
Cloi2eaux,ZS.Gr.  Ges.,  xxvi.,  932,  1874  ;  J.  Min.,  1877, 160;  ib.,  1878,43,  372;  Baumhaucr, 
Z.  Kryst.,  iv.,  187,  1879.  The  etching  experiments  of  Baumhauer,  supported  i)y  optical 
examinations,  seem  to  prove  that,  as  urged  by  von  Kokscharof  and  accepted'  Ijy  Des 
Cloizeaux,  the  mineral  is  orthorhombic,  and  owes  its  form  and  optical  properties  to  a  com- 
plicated system  of  twinning. 

An  altered  perofskite  from  Magnet  Cove,  Arkansas,  is  called  hydrotitanite  by  Konig 
(Acad.  Nat.  Sci.  Philad.,  82,  18^6).  Color  yellowish  gray.  G.  =  3G81.  Soft.  An  anal v- 
sis  afforded:  TiOo  82-82,  Fe,O.T  7-76,  MgO  2'72,  CaO  0-80,  U,0  5  50,  V  tr.  =99-60. 
[Indeterminate  decomposition  products  are  not  mineral  species.] 

Petalite,  Min.,  p.  229;  App.  II.,  p.  43. — Anal.,  Elba,  Rammchberg,  Bcr.  Ak.  Berlin, 
1878,  9.  Discussion  of  chemical  composition  and  relation  to  spodumene,  Bolter,  Min. 
Petr.  Mitth.,  i.,  529,  1878. 

An  alteration  product  of  castorite,  from  Elba,  has  been  called  nvDROCASTORiTE  by  G.  Grat- 
tarola  (Boll.  Com.  Geol.,  187G,  323).  Occurs  as  a  mealy  aggregate  of  fine  crystalline 
needles,  surrounding  a  nucleus  of  the  original  mineral.  The  microscopic  prismatic  crys- 
tals sometimes  obliquely  cut  off  (70°);  extinction  parallel  the  prism.  H.  =  2.  G.  =  2'16. 
Color  white.  Analvses:  1,  Grattarola,  on  material  not  entirely  pure;  2,  Sansord  (Att.  See. 
Tosc,  iv.,  320,  1879). 

MgO  n,o 

14-G6     =     99-98. 
0-50  15-96     =     98-46. 

For  the  latter  the  not  very  simple  formula  :  Ca.  [AljJsSiaBOjfl  +  24aq,  is  calculated. 
[Needs  further  examination.] 

Petzite. — Min.    p.  146;  App.  II.,  p.  43;  see  also  Jlessitc,  App.  III.,  p.  58. 

Phaactinite. — See  AmpMbole,  p.  5. 

Pharmacolite,  Min.,  p.  554  ;  App.  II.,  p.  43.— Oryst.,  Schrauf,  Z.  Krj-st.,  iv.,  284, 
1879. 

Pharmacosidertte,  Min.,  p.  578.— From  Schemnitz,  TTungary,  Min.  Mitth.,  1875,  109. 
From  Garonne,  Dept.  du  Var,  Pisani,  C.  11.,  Ixxxiv.,  1512,  1877. 

Pseudo-isometric,  according  to  Bertrand,  Bull.  Soc.  Min.,  iv.,  25G,  1881. 

Phenacite,  Min.,  p.  263  ;  App.  II.,  p.  43.— Cryst.,  with  catalogue  of  observed  planes, 
fieligmnnn,  J.  Min.,  1880,  i.,  129.  From  Switzerland,  perhaps  Val  (Jiuf,  Websky,  Ber. 
Ak.  Berlin,  1880,  1007. 

Anal.,  Cerro  del  Mercado,  Durango,  Mexico,  Chrustschoff,  Z.  Kryst.,  iii.,  634,  1879. 

Phengite. — See  Mica  Group,  p.  77. 
Philadelphite. — See  Vermiculite,  p.  129. 


SiOa 

AlaOs 

CaO 

1. 

59-59 

21-35 

4-38 

2. 

58-13 

19-70 

417 
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Phillipite.    /.  DomeyJco,  5th  Appendix  Min.   Chili,  1876 ;  3d  ed.   Min.  Chili,  p.  248, 

Compact,  granular,  or  with  fibrous  structure,  transverse  to  veins  in  the  chalcopyrite. . 
Lustre  vitreous.  Color  azure  blue.  Translucent,  astringent.  Composition  approximatelyv 
given  by  the  formula,  CUSO4  +  [FesjS^Oia  +  ^aq.  Analysis  gave  :  SO3  28*96,  FesOg  9-80i) 
(iron  subsulphate  2-28),  CuO  14'39,  MgO  0-85,  H^O  43-72,  Al.Oa  tr.  =  100.  Soluble  ini 
water,  but  unaffected  by  exposui-e  to  the  air.  Found  at  the  copper  mines  in  the  Cordille- 
ras of'  Condes,  province  of  Santiago,  Chili.  Produced  from  the  decomposition  of  chalco- 
pyrite, and  found  in  small  irregular  masses  and  bands  with  it  in  an  argillaceous  ochre. 

Phillipsite,  Min.,  p.  438;  App.  II.,  p.  43.— Crystalline  system  monoclinic,  with  a  higherri 
degree  of  pseudo-symmetry,  due  to  repeated  twinning,  analogous  to  harmotome,  Streng,  J. 
Min.,  1875,  585  :  Trippke,  ZS.  G.  Ges.,  xxx.,  178,  1878  (or  J.  Min.,  1878,  681,  830);  Fre- 
senilis,  Z.  Kryst.,  iii.,  42,  1879  ;  v,  Zepharovich,  Z.  Kryst.,  v.,  96,  1880.      The  monoclinic3 
character  of  phillipsite  was  first  assumed  by  Groth,  Tabell.    Uebers.   Min.,  pp.  62,  104,, 
1874. 

Recent  formation  at  Bourbonne-les -Bains,  Daubree,  C.  R.,  Ixxx.,  463,  1875;   do.  in  A1-. 
giers,  ib.,  Ixxxiv.,  157,  1877. 

Ph(enicochroite,  Min.,  p.  630. — Made  artificially,  Meunier,  C.  R.,  Ixxxvii.,  656,  1878.. 

Phlogopite,  Min.,  p.  302.— See  Mica  Group,  p.  77. 

Pholerite,  Min.,  p.  472  ;  App.  II.,  p.  44. — Anal.,  Distr.  San  Pablo,  Peru,  Raimondi, 
Min.  Perou,  302,  1878. 

Phosgenite,  Min.,  p.  703.— Cryst.,  Monte  Poni,  Sardinia,  showing  a  close  agreement 
with  the  results  of  v.  Koliscliarof,  from  Gibbas,  Hansel,  Z.  Kryst.,  ii.,  291,  1878.  See 
also  Min.  Russl.,  viii.,  118,  143,  1881. 

Recent  formation  at  Bourbonne-les-Bains,  Dauhree,  C.  R.,  Ixxxi.,  182,  1875.  Made 
artificiaDy,  Friedel  and  Sarasin,  Bull.  Soc.  Min.,  iv.,  175,  1881. 

Phosphochromite,  App.  I.,  p.  12.— Pisani  (Bull.  Soc.  Min.,  iii.,  196,  1880)  has  analyzed 
a  phospho-chromate  from  Beresof sk,  which  is  near  the  phosphochromite  of  Hermann  (App. 
I.,  see  laxmannite).  It  occurs  in  mammillary  forms,  having  a  crystalline  surface.  Color 
reddish  orange  ;  powder  yellow.     The  analysis  gave  : 

P2O6  CrOs  PbO  CuO 

9-78  15-80  70-60  4-57     =     100-75. 

The  formula  is  PboP^Oe  +  (Pb,Cu)Cr04. 

Sliepard  lias  used  the  same  name  for  a  supposed  substance,  the  existence  of  which  even 
is  not  proved;  see  Elroquite,  p.  41. 

Phosphuranylite.     F.  A.  Genth,  Amcr.  Chem.  J.,  i.,  92,  1879. 

Occurs  as  a  pulverulent  incrustation  ;  shows  with  the  microscope  rectangular  scales, 
with  pearly  lustre.     Color  deep  lemon  yellow.     Analysis : 

P2O5  UO3  PbO  H2O 

11-30  71-73  4-40  10-48    =    97-91. 

The  lead  is  regarded  as  being  present  as  cerussite,  which  was  visible  under  the  micro- 
scope; deducting  this  the  result  becomes:  P2O5  12-08,  UO3  76-71,  H2O  11-21  =  100.  For 
this  the  formula  is  deduced:  (U02)3P20h  +  6aq  =  P^Oa  1275,  UO3  77-56,  HoO  9-69.  B.B. 
m  the  closed  tube  yields  water,  and  becomes  brownish  yellow  on  cooling.  Easily  soluble  in 
nitric  acid.  Occurs  with  other  uranium  minerals  at  the  Flat  Rock  mine,  Mitchell  Co., 
JN.  L. ;  incrusts  the  quartz,  feldspar,  and  mica. 

Phytocollite.— Sec  Dopplerite,  p.  38. 
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Picite.  A.  Nies,  Ber.  Oberhcss.  Ges.  Nat.  Ileilk.,  xix.,  p.  112,  1880.  A.  Streng,  J. 
Min.,  1881,  i.,  118. 

Amorphous  ;  in  thin  coatings,  or  in  small  stalactitic  and  spherical  forms.     II.  =  3-4. 
i    =2"83.     Color  dark  brown.     Streak  yellow.     Lustre  vitreous  to  grea.sy.     Translucent. 
acture    subconchoidal.     Aiiistropic.     Analysis:   Kies,    after    deducting   2  lU  p.    c.  in- 
uble: 

PnOs  FcoOo  Al,03  n.o 

24-47  46-50  100  28  03     =     100. 

Formula:  4[Fe2]P208  +  3[Fe.j]Il60fi  +  27aq  [but,  as  Nies  remarks,  it  is  by  no  moans  sure 
that  the  mineral  is  homogeneous].  From  the  Eleonorc  mine,  near  liieben,  and  the  Uotli- 
laufchcn  mine,  near  Waldgirmes,  in  the  neighborhood  of  Gio.ssen.  Closely  related,  as  shown 
by  Nies,  to  the  Picites  resinaccus  of  Breithaupt  (llandb.  Min.,  i.,  897^.  and  to  a  phos- 
phate mentioned  by  Boricky  (Ber.  Ak.  Wien,  Ivi.,  16,  1867)  as  occurring  at  the  llrbek 
mine,  St.  Benigna,  Bohemia. 

PiCKERiNGiTE,  Min.,  p.  G-)'^. — Anal.,  Colorado  City,  Col.,  Goldsmith,  Proc.  Acad.  Nat. 
3c.  Phil.,  1876,  333.  Argentine  Republic  (Schickendantz^,  Brackebusch,  Min.  Argentin., 
74,  1875. 

A  related  mineral  is  called  sonomaite  by  E.  Goldsmith  (Proc.  Ac.  Nat.  Sc.  Philad., 
1876,263).     Crystalline.     G.  =  1-604.    Silky  lustre.     Colorless.    Analysis: 

SO3  Al,03  FeO  MgO  II.O 

(I)  38-54  801  1-78  7-33  [44-34]   ^     100. 

Formula:  3MgS04  +  [Al2]S30i2  +  33aq.  From  the  neighborhood  of  the  Geysers,  Sono- 
ma Co.,  California. 

Picroallumogene  of  G.  Roster  (Boll.  Com.  Geol.,  1876,  302)  is  another  mineral  very  near 
pickeringite.  Stalactitic;  in  nodular  and  fibrous  radiated  masses.  ?iIon(X'linic  or  triclinic. 
Color  white,  with  a  rose-red  tingo.  Streak  nearly  white.  Semi-translucent.  Taste  acid, 
bitter.  Composition  :  2:\rgS0;  +  [Al^JSaCu  +  28aq  =  SO3  36-80,  X\,0,  U-48,  MgO  7-36, 
H,0  46-36  =  100.     Analysis: 

SO3  AI.O3         MgO  II.O 

36-38  9-16  8-19  45-69,  K^O  0-37,  CoO  tr.  =  99-79. 

Fuses  easily  in  its  own  water  of  crystallization,  and  swells  out,  becoming  opaque  and 
porous.  Dissolves  in  slightly  warmed  water,  forming  an  acid  solutioii.  from  wliich  oblicjue 
prisms  resembling  gypsum  separate  on  slow  evaporation.  Occurs  with  sulphur  and  nie- 
l.i'iterite,  in  the  iron  mine  of  Vigneria,  Island  of  Elba. 

PiCROMERiTE. — Min.,  p.  642;  App.  II.,  p.  44. 
J     PlCEOPHARMACOLITE.— Min.,  ]).  555;  App.  II.,  p.  ^1'. 

PiCROSMiNE,  Min.,  p.  405.— Anal,  of  a  related  mineral,  Ilaslau,  Plcitzbachthal,  Frenzd, 
Mm.  Pctr.  Mitth.,  iii.,  512,  1881. 


PiCROTEPHROiTE. — See  Tephroite,  p.  120. 

PiEDMONTiTE,  Min.,  p.  285.— Crystallographic,  optical,  and  chemical  examination, /-«w- 
peyres,  Z.  Kryst.,  iv.,  435,  1880. 

Pilarite. — See  Chrysocolla,  p.  26. 

Piliuite.     A.  von  Lasaulx,  J.  Min.,  1876,  358. 

Orthorhombic  (on  optical  grounds).     In  minute  (-005  mm.  to  -01  mm.)  prismatic  cr>-ft- 
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tals  having  a  rhombic  section  of  about  120°  and  60' ;  forming  a  fine  felt-like  mass,  the 
needles  often  bent;  resembles  asbestos.  Cleavage  basal  perfect,  prismatic  distinct., 
G.  =  2-263.  Lustre  of  needles  silky.  Color  white  to  colorless.  Needles  pliable.  Analysis. 
Bettendorlf  ^l.c): 


SiO,     Al.,03,Fe203      CaO         Li^O        MgO,  NaA  K2O      H2O 


55-70  18-64  19-51        [llS]  tr.  4-97    =     100. 

The  formula  proposed  is  (CajLio)  [Alo]  SiaOis  +  aq.  Fuses  easily  with  strong  intumes-H 
cence  to  a  sponge-like  bead.  Insoluble  in  acids,  even  on  boiling.  Occurs  with  quartz,  j, 
epidcte,  and  stilbite  in  cavities  in  the  granite  of  Striegau,  Silesia.  Named  from  7tiXiyo<S,], 
made  of  felt. 

Pilolite.    Eeddle,  Min.  Mag.,  ii.,  206,  1879.  ^ 

Heddle  has  analyzed  specimens  of  *'  mountain  cork  "  (1,  2,  3, 4),  and  "  mountain  leather")' 
(5,  6,  7),  from  several  localities  in  Scotland,  with  the  following  results : 


SiO, 

Al,03 

Fe,03 

FeO 

MnO 

CaO 

MgO 

HoO*  (total) 

1. 

Portsoy 

51-43 

7-52 

2-06 

2-40 

1-30 

0-58 

9-35 

25-04    =      99-76. 

2. 

Cabrach 

51-00 

12-88 

0-09 

2-68 

0-08 

.... 

7-54 

24-74     =      99-73. 

3. 

Tod  Head 

51-61 

6-63 

2-70 

2-77 

1-11 

10-81 

25-00     =     100-63. 

4. 

Tay  Port 

54-37 

11-27 

0-21 

1-09 

0-33 

0-98 

9-49 

22-41     =     100-16. 

5. 

Tod  Head 

52-48 

6-33 

0-60 

2-11 

2-88 

1-34 

11-95 

21-70     =      99-39. 

6. 

Lead  Hills 

51-45 

7-98 

0-97 

3-29 

1-49 

1-97 

10-15 

21-70     =      98-99. 

7.  Boyne  Bum  51-10      6-81     2-27     2-82    1-01     0-86     10-16        23-90     =      98-93.       I 
*  HaO  at  100°:  in  (1)  10-88,  in  (2)  10-64,  in  (3)  9-27,  in  (4)  9-26,  in  (5)  5-99,  in  (6)  5-96,  in  (7)  9-2. 

The  quantivalent  ratio  for  the  above  is  approximately,  R  :  [E2]  :  Si  :  H  =  4  :  3  :  20  :  15, 
and  the  calculated  formula  Mg4  [AI2]  SiioOa?,  ISHqO. 

The  minerals  have  the  characters  ordinarily  given  under  the  names  "mountain  leather," 
and  "mountain  cork."  Structure  fibrous,  more  or  less  flexible  and  tough.  Color  white 
to  pale  buff,  gray,  etc.  They  occur  in  granular  limestone,  in  granite  veins,  and  in  veins  in 
sandstones  and  slates.  Heddle  states  that  the  above  mineral  is  not  an  alteration  product 
of  a  variety  of  hornblende,  but  a  distinct  species.  Named  from  TtlAoi,  felt.  [Compare 
xylotile,  p.  406.] 

PiNiTE,  Min.,  p.  479;  App.  II.,  p.  44. — Anal.,  formed  from  andalusite,  San  Piero,  Elba, 
Grattarola,  Boll.  Com.  Geo!.,  1876,  333.  Sodertorn,  Sweden  (rosite  and  polyargite),  Palm- 
greiiy  Geol.  For.  Forh.,  i.,  188,  1873. 

From  Eastern  Massachusetts,  analyses,  occurrence,  etc.,  Crosby,  Am.  J.  Sc,  III.,  xix,| 
116,  1880.  II 

See  also  lolite,  p.  63,  Killinite  (under  Spodumene),  p.  112. 

PisANTTE,  Min.,  p.  646. — Massa  Marittima,  Tuscany,  optical  exam.,  etc.,  SO3  28*48,  CuOJ 
10-07,  C.  Hintze,  Z.  Kryst.,  ii.,  309,  1878. 

PiTTiciTE.— Min.,  p.  589;  App.  II.,  p.  44. 

Plagiocitrite.     Sandberger ;  Singer,  Inaug.  Diss.,  p.  13,  Wiirzburg. 
Monoclinic  or  triclinic.     In   microscopic   crystals.     G.  =  1*881.     Color  .emon  yellow. 
Translucent.     Taste  astringent.     Analysis  (after  deducing  9*85  p.  c.  hygroscopic  water): 

SO3     AI0O3  Fe203  FeO   NiO    CoO    MgO    CaO   Na^O  K^O     H^O 
35-44    14-37    7-95    1*64    0-97    0-58    1-19    043    4-04    423    29-42  =  100-26.  |i 

Formula  R,2S04  +  flla]  SOc  +  9aq.     Easily  soluble  in  water,  the  solution  giving  an  acid 
reaction ;  by  boiling,  FcoOs  separates  out  free  from  SO3.     Decomposes  on  exposure,  becom- j 
ing  orange  yellow.     B.  B.  swells  up,  fuses  in  its  own  water  of  crystallization,  and  leaves  a| 
reddish  brown  spongy  residue.     Occurs  with  other  related  sulphates  at  the  Bauersbergi 
near  Bischofsheim  vor  der  Rhon;  derived  from  the  decomposition  of  pyrite. 
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Plagionite. — Min.,  p.  89;  App.  11.,  p.  44. 
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I'LATiNUM,  Min.,  p.  10;  App.  IT.,  p.  44.— Russia,  v.  Kohschnrof,  Min.  Russl.,   vii.,   143, 

175. -».  Jeremcjef,  Verb.  Miii.  Ges.  St.  Pet.,  II.,  xiv.,  155,  1879. 

(Eisenplatin)  from  Nischne  Tagilsk,  Terrell,  C.  R.,lxxxii.,  1116,  1870;  made  artificially, 
Dauhree,  C.  R.,  Ixxx.,  526,  1875. 

Ural,  associated  with  chrysolite,  serpentine,  chroniite,  Bauhree,  C.  R.,  Ixxx.,  707,  1875. 

Nugget  found  near  Plattsburgh,  N.  Y.,  analysis  by  Collier,  Am.  J.  Sc.,  III.,  xxi.,  12.3, 
1881.  Weight  104-4  grams.  G.  =  17-35  of  platinum;  G.  =  10*446  of  mass  consisting  of 
46  p.  c.  of  platinum,  and  54  p.  c.  of  chromite. 

Plumballophane. — App.  I.,  p.  12. 

Plumbiodite.— App.  II.,  p.  44. 

Plumbocuprite. — App.  II.,  p.  44. 

Plumbomanganite.    Hannay,  Min.  Mag.,  i.,  151,  1877. 

Massive,  crystalline.  G.  =  4*01.  Color  dark  steel  gray,  with  a  bronze  tinge  when 
exposed  to  the  air  for  some  time.  Analysis  gave:  Mn  49-'00,  Pb  30-6S,  S  20-73  —  100-41, 
for  which  the  formula  SMn^S  +  PbS  is  suggested.  [An  imperfect  description  of  a  single 
specimen  of  doubtful  homogeneity  and  uncertain  source  is  not  a  satisfactory  basis  for  a 
new  name.] 

Plumbostannite.     A.  Raimondi,  Mineraux  du  Perou,  p.  187,  1878. 

Amorphous;  structure  granular.  H.  =  2.  G.  =  4-5  (too  low  because  of  intermixed 
quartz).  Lustre  feebly  metallic.  Color  gray.  Feel  grea.sy,  like  graphite.  Sliglitly  duc- 
tile. Intimately  mixed  with  small  crystals  of  quartz.  Analysis  (deducting  38-8  p.  c. 
quartz) : 

S  Sb  Sn  Pb  Fe  Zn 

25-14  16-98  16-30  30-66  10  18  0-74     =     100. 

B.  B.  gives  on  charcoal  antimonial  fumes  and  a  load  coating;  vields  metallic  tin.  Dis- 
solves completely  in  HCl  to  which  a  little  HNOa  lias  been  added.  With  concentrated  nitric 
acid  leaves  a  white  residue  of  the  oxides  of  tin  and  antimony  and  lead  sulphate  From  the 
district  of  Moho,  province  of  Huancane,  Peru ;  occurs  with  cassiteritc  and  sphalerite.  [Prob- 
ably not  homogeneous.  ] 

PoLLUCiTE,  Min.,  p.  249.— Cryst.,  Elba,  Corsi,  Z.  Kryst.,  vi.,  200,  1881. 

Anal.,  Elba,  Rammelsherg  (Ber.   Ak.  BcrUn,  1878,  9,:  SiO,  [4815],  A1,0,  16-31,  Cs,0 

30-00,  NanO  2-48,  KoO   0-47,  IIoO  2-59,  corresponding  to  II,R,  [Al.j]Si»0.5.  G.  =  2*868  ; 
another  analysis  is  given  in  ib.,  1880,  669. 

POLYARGYRITE. — App.  I.,  p.  12. 

PoLYCRASE,  Min.,  p.  523;  App.  II.,  p.  44.— Cryst.,  Brogger,  Z.  Kryst.,  iii.,  484,  1879. 
Anal.,  Smaland,  Sweden,  Blomstrand,  Minnesskrift  Fys.  SiLllsk.,  Lund,  1878,  p.  19  (Z. 
Kryst.,  iv.,  524). 

Polydymite.     R  Laspeyres,  J.  pr.  Chem.,  II.,  xiv.,  397,  1876. 

Isometric;  in  octaiiedrons,  frequentlv  in  polvsynthetic  twins,  often  tabular.  Cleavage 
basal  ii^. perfect.  11  =  4-5.  G.  =  4-808-4-816.  Lustre  brilliant  metallic  on  fresh  fracture. 
Color  light  gray,  easily  tarnished.     Analyses,  1,  2,  Laspcyres,  on  0-2S  and  0-2  gr. : 

S  Ni  Co  Fe  Sb  As 

1.  40-27  53-51  0-61  3-84  0-51  1-04     =--     09-78. 

2.  39-20  5?13  4*13  M5  2*30     =     90-90. 
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After  deducting  impurities  (gersdorffite,  uUmannite  5  p.  c),  anal.  1  becomes  S  41*09,  Nii| 
54-30  Co  0-63  Fe  3'98  =  100,  and  from  this  the  ratio  is  obtained,  R  :  S  =  4  :  5"096,  cor- 
responding to  Ni.Sio  =  S  40-55,  Ni  59-45  =  100. 

Insoluble  in  IICl,  soluble  in  HNOs  with  separation  of  sulphur.  B.  B.  decrepitates,  in 
the  closed  tube  gives  a  sulphur  sublimate  and  fuses  to  a  dark  green  magnetic  bead. 
Occurs  intimately  mixed  with  gersdorflfite,  ullmannite,  millerite,  siderite,  quartz,  sphalerite, 
galcnite,  bismuthinite,  and  other  minerals,  at  GrQnau,  in  Sayn-Altenkirchen,  Westphalia. 
[Closely  related  to  bcyrichite  (App.  I.,  p.  3),  if  not  identical  with  it.] 

Laspeyres  (ib.,  p.  406)  expresses  the  opinion  that  the  nickelwismuthglanz,  or  saynite  of 
von  Iv^bcU  (griinauitc  of  Nicol,  Min.  p.  47),  from  the  same  locality,  is  a  polydymite,  impure 
through  the  admixture  of  bismuthinite,  also  chalcopyrite,  and  galenite.  This,  considering 
the  distinct  ciystalline  form  of  the  mineral,  seems,  as  urged  by  Kenngott  (J.  Min.,  1878, 
180),  to  be  doubtful,  although  perhaps  true  of  the  massive  mineral  analyzed  by  von  Kobell. 

PoLYHALiTE,  Min,,  p.  641;  App.  II.,  p.  U.—Precht  (Ber.  Chem.  Ges.,  xiv.,  2138,  1881) 
gives  the  following  description  of  krugite,  a  supposed  new  mineral  near  polyhalite,  found, 
at  the  salt  works  of  New  Stassfurt  :  Crystalline.  H.  =  3-5.  G.  =  2-801.  According  to  a 
microscopic  and  optical  examination,  "a  homogeneous  compound.     Analyses : 

CaSO,  MgS04         K.SO4  HoO  NaCl 

1.  63-15  13-71  18-60  416  038     =     100. 

2.  63-85  13-34  1785  4-20  0-80     =     100-04. 

Calculated  formula  :  KoSO,  +  MgS04  +  4CaS04  +  2aq,  requiring  :  CaS04  62*24,  MgSO* 
13-74,  K.;S04  19-90,  H2O  412  =  100,  In  cold  water  the  magnesium  sulphate  is  dissolved, 
and  gypsum  and  the  double  salt  K2SO4  +  CaS04  +  2aq  are  left  insoluble ;  in  hot  water  the 
magnesium  and  potassium  sulphates  are  dissolved  out,  and  only  the  gypsum  is  left  behind. 
Named  for  the  Mining  Director,  D.  Krug,  v.  Nidda. 

Posepnyte.    J.  von  SchrocJcinger,  Verh.  G.  Reichs.,  1877,  128. 

In  plates  and  nodules,  sometimes  brittle,  sometimes  hard.  Color  generally  dirty  light 
green.  G.  =  0*85-0-95.  Separated  by  ether  into  two  parts;  analyses  by  Dietrich,  (1),  of 
the  portion  soluble  in  ether  ;  (2),  the  insoluble  portion : 


C 

H 

0 

1. 

71*84 

9*95 

18-21     = 

100. 

2. 

84*27 

11*74 

3*99     = 

100. 

The  insoluble  portion  is  regarded  as  being  ozocerite,  and  for  the  rest  the  formula 
C22U30O4  is  calculated,  requiring,  C  72*52,  H  9*89,  0  17*59  =  100.  From  the  Great 
Western  mercury  mine.  Lake  Co.,  California. 

Predazzite.— Min.,  p.  708;  App.  II.,  p.  45. 

-loS^™^''^^'  ^^^"•'  P-  ^^^'  ^PP*  I^*'  P*  45.— Cryst.,  Zoptau,  v.  Rath,  Z.  Kryst.,  v.,  254 
I08O. 

Pyro-clectrical  properties,  UanJcel,  Wied.  Ann.,  vi.,  55,  1879. 

Anal,  (and  cryst.),  Tuscany,  Cor  si,  Boll.  Com.  Geol.,  1878,  54;  1879,  155.  Monte 
Catini  (prchnitoid^  Beehi,  Z.  Kryst.,  iv.,  399;  Trans.  Accad.  Line,  III.,  iii.,  114,  1879. 
Kuchclbiid,  near  Prague,  Preis  and  Vrba,  Ber.  Bohm.  Ges.,  1879,  p.  468.  Between  Huan- 
S?)7  -lo^o  "  nA^^^^^^^^'  ^^^^'*  d'Angaraes,  Peru,  anal,  (bv  Saldan),  Raimondi,  Min.  Perou, 
did,  18/8.     lempleton,  Canada,  Harrington,  Geol.  Canada,  1878. 

Chlorastrolite  (Min.,  p.  412)  is  shown  bv  Hawes  (Am.  J.  Sc,  IIL,  x.,  25,  1875)  to  be 
csGcntmilv  an  impure  prehnite.  An  analvsis  gave  him:  SiO^  37*41,  AI2O3  24*62,  Fe^Oa 
^•^1,  IcO  1-18,  MgO  3-46,  CaO  22-20,  Na^O  0-32  (|),  H^O  7*72  =  99*75.  A  microscopic 
exammation  proved  the  want  of  homogeneity. 

Zonochlorite  (Appendix  II.,  p.  63)  is  probably  also  an  impure  prehnite;  Haices  (Am.  J. 
Ar'/V  VA'^^V  ^'  ^^~'^^^  obtained  from  an  analvsis  of  a  dark  green  specimen:  SiOs  35-94, 
Al.Oo  19*41,  Fe.On  6*80,  FeO  4*51,  MgO  2*48;  CaO  22*77,  Na,0  tr.,  H.,0  8*40  =  100*34. 
.Microscopic  exammation  showed  the  presence  of  green  earthy  particles  as  impurities  dis- 
seminated through  a  white  mineral. 
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CaO 

FcO 

Mj-0 

K,0 

II.O 

29-33 

0-30 

0-15 

0-18 

15-45     = 

=     100. 

32  0 

.... 

.... 

.... 

17-9       = 

r     100. 

B.03 

1.  [54-59] 

2.  [50-1] 

Occurs  in  more  or  less  irregular  lumps  or  nodules  of  varying  size  up  to  a  ton,  in  pray 
gj-psum,  at  Panderma,  on  the  Black  Sea. 

Proidonina— Proidontte.  A.  Scacchi,  Att.  Accad.  Napoli,  vi.,  1873  (Contrib.  Min.,  ii., 
65). 

Silicon  fluoride  (SiF4),  observed  in  the  exhalations  at  Vesuvius  at  the  time  cf  the 
eruption  in  1872. 

Proustite,  Min.,  p.  96;  App.  II.,  p.  45.— Cryst.,  ChaSarcillo,  Chili,  Straw,  J.  Min., 
1878,  9U0. 

PsEUDOAPATiTE,  Min.,  p.  531.— Pscudomorphous  after  pyroraorphite,  from  the  Chur- 
prinz  mine,  near  Freiberg;  analysis  :  P^Oa  o9-28,  CaO  56 "OO,  SO3  l-4i,  COa  [2-641,  CI  ir. 
=  100,  Frenzel,  Min.  Petr.  Mitth.,  iii.,  364,  1880. 

Pseudobrookite.  A.  Koch,  Min.  Petr.  Mitth.,  i.,  77,  344,  1878;  Oonnard,  Mem.  Ac. 
Lyon,  xxiv.,  161,  1879-80;  Schmidt,  Z.  Krjrst.,  vi.,  100,  1881. 

Orthorhombic  ;  in  thin  tabular  (parallel  t-i)  rectangular  crystals,  resembling  some  fonns 
of  brookite.  Planes  (Groth,  Z.  Kryst.,  iii.,  300),  t-'I,  iA,  I,  i-%  l-I,  ^-i,  \A,  1-S;  i-l  /\  I 
=  135°  54',  i-l  /\  1-j  =  138°  41'.  Cleavage  brachydiagonal,  distinct;  i-i  vertically  stri- 
ated. H  =  6.  G.  =  4-98.  Lustre  adamantine  on  crystalline  faces,  on  fracture  surfaces 
greasy.  Color  dark  brown  to  black;  the  thinnest  crystals  red  and  translucent.  Streak 
ochre  yellow.     Fracture  uneven  to  subconchoitlal. 

Analysis  (on  01  gr.)  :  TiO.,  52-74,  FcoOa  42-29,  ign.  009,  Al.Oa,  CaO,  MgO,  SiO,  tr.  = 
95'72;  the  state  of  oxidation  of  the  iron  is  in  doubt.  The  author  regards  it  as  dimor- 
phous with  menaccanite.  B.  B.  nearly  infusible;  reacts  for  iron  and  titanium  with  tho 
fluxes.  Decomposed  in  part" by  boiling  HCl,  wholly  so  by  II.SO,.  Found  with  szaboito,  in 
cavities  in  tiie  andesite  of  the  Aranyer  Berg,  Transylvania;  also  with  szaloite  and  tridy- 
mite  in  the  trachyte  of  Riveau  Grand,  Monte  Dore. 

Groth  (1.  c.)  shows  that  the  crystallographic  determinations  of  Koch  are  faulty,  and  that 
the  crystals  may  be  referred  to  tlie  axes  of  brookite  by  making  i-l  the  basid  nlane,  with 
which  it  may  be  identical,  onlv  differing  in  the  large  amount  of  iron.  Voni  Kath,  how- 
ever (Ber.  nied.  Ges.  Bonn,  March  3,  1879),  thinks  this  improbable,  on  tho  ground  that, 
with  this  change  of  position,  the  analogy  with  brookite  in  the  verticiil  striation  would  no 
longer  exist;  he  also  urges  that,  as  yet,  no  one  of  the  three  forms  of  TiOj  has  been  founil  in 
volcanic  rocks. 

Pseudocotunnite.    A.  Scacchi,  Att.  Accad.  Napoli,  vi.,  1873  (Contrib.  Min.,  ii.,  38). 
Observed  inacicular  yellow  opaque  crystals,  destitute  of  lustre,  ai-companying  cotunnito, 
at  Vesuvius,  as  a  result  of  the  eruption  of  1872.     Composition  probably  I'bClj  +  KCl. 


568:  App.  II.,  p.  Ar).—Schrauf  (Z.  Kryst..  iv..  i.,  1879)  uses 
L-  the  group  of  minerals  which  have  been  includetl  (set-  .Min) 
0  hardly  sufficient  ground  that  tho  latter  namo  suggests  only 
lassive  forni.'^.  whioh  resemble  nuilachite.    For  thi-  rrj-stallino 


PsEUDOMALAcniTE,  Min,,  p.  568:  App.  II.,  p.  ATK—Schrnuf  (Z.  Kryst..  iv..  i.,  1879)  uses 

Bernhardi's  name,  lunnite,  for  "  '      ' '""  "-'•*'  * -  ^ w.^i.wi„.i  /o....  m;,,  \ 

under  pseudo.malacuite,  on  the 

theindistinctly  crvstalline  or  ma..... 

varieties,  which  arc  pseudo-inonoelinic  (triclinic^,  have  Ci.  =  4-4.  and  con*es|)ond  mostly  to 
,Cu.aMLO,„  he  uses  the  name  dilujdritc  (l)i;  thoy  show  no  loss  at  3<)0'.  The  names 
chlite(Fj)  and  phosphorocalrite  (P)  he  gives  to  the  eonipoun<ls  CurlML.O,,  and  CubIMI,.Om, 
respectively,  and  regards  the  three  as\'ntcring  in  varying  proportions  to  form  the  dilTfrent 
massive  varieties ;  the  latter  have  a  lower  spii-ific  gravity,  and  lo.si' water  on  igniti-.n  at 
200°.     Analyses:  1,  "dihydrite,"  crystalline  varietv  from  Kheinbrcitbaoh ;  2,  "chhl.',  '  m 
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licrlit  ffrayish  "Tcen  hemispherical  forms,  from  Ehl;  3,  pseudomalachite,  resembling  mala- 
chite in  structure,  from  Nischne-Tagilsk;  4,  spherical  form,  with  concentric  structure, 
deep  emerald  green,  from  Libethcn. 


P.O5 

CuO 

H.O 

1 

a 

=  4-309 

2:J-8G 

69-25 

6-76, 

FeO  0-19  =:  100-06. 

?r 

a. 

=  4-102 

22-07 

66-97 

7-59, 

FeO  0-30,  SiO.2  3-01  =  99-94. 

3 

a 

=  4-175 

23-23 

69  02 

8-09 

r=  100-34. 

4. 

G. 

=  4-156 

22-16 

69-11 

8-02, 

FeO  0-22,  SiOa  0-11  =  99-62. 

According  to  Schrauf's  view,  anal.  1  corresponds  to  a  molecular  mixture  of  3D  ^-  IP;  ; 
2,  after  deducting  8-8  p.  c.  chrysocolla  (CuHsSiOi  +  aq),  to  simply  * '  dihydrite ; "  3,  to  ) 
D  +  E  +  P;  4,  to  4P  +  2E  +  D;  where  the  letters  D,E,P  have  the  values  explained  above.  , 
[A  more  extended  chemical  study  of  these  minerals,  with  regard  to  the  possible  mechanical  1 
mixtures  in  the  massive  varieties  with  concentric  structure,  is  needed  to  establish  the  value  3 
of  this  very  artificial  hypothesis.] 

PseudonatroUte.  Grattarola,  Att.  Soc.  Tosc,  iv,,  229,  1879  (Boll.  Com.  Geol,  1872,  , 
284). 

Orthorhorabic ( ?).  In  minute,  needle-like  crystals,  0*5  mm.  thick;  crystals  not  termin-  • 
atcd,  six  planes  in  the  prismatic  zone.  Extinction  parallel  to  the  axis.  H.  =  5-6.  Lustre  ; 
vitreous  to  pearly.     Colorless,  white  in  the  mass.     Analysis : 

SiOa        AI0O3       CaO       MgO     LioO,Na20,K20       H^O 

(I)    62-64        14-76        8-54  tr.  1-00  14-82     =     101-76 

B.  B.  fuses  less  readily  than  natrolite.  Partially  soluble  in  HCl.  From  the  granite  of *^ 
San  Picro,  Elba.     [Needs  further  examination.] 

PsEUDOPHiTE. — See  Penninite,  p.  90. 

PsiLOMELANE,  Miu.,  p.  180.— Salm  Chateau,  Belgium,  analyses,  discussion  of  composi- 
tion, Laspeyres,  J.  pr.  Ch.,  II.,  xiii.,  1,  176,  1876.  Laspeyres  mentions  especiaUy  the 
"lithium-psilomelane,"  or  lithiophorite,  as  described  by  Frenzel  (App.  I.,  p.  9). 

According  to  Weisbach,  the  kakochlor,  from  Rengersdorf,  near  Gorlitz,  belongs  with  -^ 
lithiophorite.     An  analysis  by  Iwaya  is  quoted  by  him  (J.  Min.,  1878,  846),  and  a  second  is 
quoted  by  Frenzel,  J.  Min.,  1880,  ii.,  113  (see  also  J.  Min.,  1879,  55). 

A  variety  of  psilomelane,  from  Kalteborn,  is  caUed  calvonigrite  by  Laspeyres,  J.  pr.  •. 
Ch.,  II.,  xiii.,  226,  1876.  .r        i' ^      ,      f 

Psittacinite.  F.  A.  Oenth,  Am.  J.  Sc,  III.,  xii.,  35,  1876.  New  tellurate  of  lead  and  1 
copper,  id.,  Proc.  Am.  Phil.  Soc,  xiv.,  229,  1874  (Appendix  II.,  p.  55). 

In  thin  ciypto-crystalline  coatings,  sometimes  small  mammillary  or  botryoidal ;  also  puL  - 
verulcnt.  Color  siskin-green  to  olive-green,  sometimes  with  grayish  tint.  Analyses^;, 
Genth  (1.  c),  on  material  more  or  less  impure  through  admixture  of  quartz  and  limonite  : 

V2O9        PbO         CuO        H2O         SiOs       AI2O3    Fe^Oa      MgO       CaO 
1.      15-87        42-89        14-72      undet.      10-10        3-83        2-19        0-65        0-15.     1 


2.      14-64        41-36        14-34        7-42         15*13        1-29        2-72  undet. 


3.      15-77        42-38        1503        7-25         1557  4-00. 


v_ 


4.  9-96        27-12         9-75      undet.  48-84. 

5.  19-05        50-17        16-66      undet.  7-60.  1 

The  mean  quantivalent  ratio  deduced  from  the  above  for  Pb:  Cu:  V:  H  =  1 : 0-98: 2-25: 
3-15  =  9:  9: 20:  18,  corresponding  to  the  formula  3Pb3V20H  +  CusV^Oe  +  6CUH2O2  + 
12aq,   which  requires  :   V2O5 19-32,   PbO  53-15,  CuO  18-95,  H.,0  8-58  =  100.     Related  to 
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chHeite,  Min.,  p.  612.     B.  B.  fuses  easily  to  a  black,  shining  mass.     Reacts  for  lead,  cop. 
per,  and  vanadium  with  the  fluxes.     Soluble  in  dilute  nitric  atid. 

Occurs  associated  with  gold,  cerussite,  chalcopyrite,  and  limonite,  on  quartz,  at  the  Iron 
Rod  mine,  and  New  Career  mine,  in  the  Silver  Star  District,  Montana.     Named  from  psit- 


tacinus,  siskin  or  parrot  green. 


PucHERiTE,  App.  I.,  p.  12;  II.,  p.  45.— Made  artificially.  Frenzd,  J.  Min.,  1875,  680 
Occurrence  at  the  "  Arme  Ililfe''  mme,  at  UUersreuth,  near  Ilirschberg,  Vogtland,  and 
at  the  mine  "  Sosaer  Gluck,"  at  Sosa,  near  Eibenstock,  Weishach,  J.  Min.,  18«U,  ii.,  ll;j. 


Pyrargyrite,  Min.,  p.  94;  App.  II.,  p.  45.— Oryst,  Andreasbcrg,  torn  Rath,  Fogg.  Ann., 
clviii.,  422,  1870.     Chanarcillo,  Chili,  Streng,  J.  Min.,  1878,  9l;j;  also  anal.  (p.  016) 
ing3 

1878. 

Pyrichrolite. — App.  II.,  p.  45. 


clviii.,  422,  18.0.     Chanarcillo,  Chili,  Streng,  J.  Min.,  1878,  9l;j;  also  anal.  (p.  016)  show- 
ing 3-8  p.  c.  As.      Andreasberg,  Freiberg,  etc.,   Groth,  Min.-Samml.  Strai>sburg,  p.   62, 


Pyrite,  Min.,  p.  62  ;  App.  II.,  p.  45.— Oryst.,  Waldenstein,  Carinthia,  Uelmhacker, 
Min.  Mitth.,  1870,  13.  V.  Kokscharof,  Min.  Russl.,  viii.,  190,  1878.  Qroth,  Min.-Samml. 
Strassburg,  p.  81,  1878.  Ordubad,  Russian  Armenia,  Wehsl^y,  ZS.  G.  Ges.,  xxxi.,  222, 
1879.  Przibram,  Vrha,  Z.  Kryst.,  iv.,  357,  1880.  Bockstein,  Salzburg,  v.  Zepharovirh, 
Lotos,  1875  (Z.  Kryst,,  v.,  270,  1880).  Crystallo-genetic  observations,  JScharff,  Abh.  Senck. 
Ges.,  1878. 

Recent  formation  at  Bourbonne-les-Bains,  DaubrSe,  C.  R.,  Ixxx.,  605,  1875. 

Analyses,  Q-irard  and  Morin,  Ann.  Ch.  Phys.,  V.,  vii.,  229,  1876. 

Pyritolamprite. — App.  II.,  p.  46. 

Pyroaurite,  Min.,  p.  179. — Described  by  Jleddle  (Min.  Mag.,  ii.,  107, 1878),  from  the 
island  of  Haaf-Grunay,  Scotland.  Occurs  in  thin  seams  in  serpentine.  Structure  obscurely 
fibrous.     Color  silvery  white.     Lustre  pearly.     Analyses  : 


Fe.Oa 

MgO 

n,o 

CO, 

1. 

22-13 

37-80 

89-27 

1-02 

-     100-22 

2. 

22-45. 

37-57 

39-51 

1-03 

=     100-56 

3. 

23-63 

.      36-^5 

40-02 

.... 

=     100-50 

B.  B.  infusible,  becomes  chocolate  brown,  and  strongly  magnetic.  Soluble  in  acids. 
Heddle  proposes  to  call  this  mineral  igelstromite  (after  the  discoverer),  instead  of  pyroau- 
rite, on  the  ground  that  the  golden  color  is  not  essential. 

Pyrochlore,  Min.,  p.  512;  App.  II.,  p.  46.— See  JlatcMtoh'te,  p.  56. 

PYROcnROiTE,  Min.,  p.  177.— Mossgrufva,  Wermland,  Sjogren,  Geol.  For.  Forh.,  ii.,  531, 
1875  ;  iii.,  181,  1876;  iv.,  159,  1878.  Nordenskiold  (anal,  by  Stahre),  iv.,  163,  1878.  Oc- 
curs with  manganosite  (q.  v.). 

Pyroconite. — See  Pachnolite,  p.  88. 

Pyroidesine.  C.  U.  Shepard,  Cat.  Meteorites,  1872.— A  substance  near  serpentine.  The 
mean  of  two  analyses  gave  :  SiO.  42-45,  MgO  33-07,  FeO  6-85,  U^O  1640.  De  Regla, 
Cuba. 

Pyrolusite,  Min.,  p.   165  ;  App.  II..  p.  46.— Formed  artificially,  Jlannay,  Min.  Mag., 

ii.,  90,  1878.  .     .     .      , 

Groth  shows  (Min.-Samml.  Strassburg,  p.  112,  1878),  on  the  basis  of  mea.suremcnts  by 

Hirsch,  tbit  /A  7^=99^  30'.  x  ^>      ir       •••     i-« 

Composition  of  the  "Braunstein"  group  discussed,  La^peyres,  J.  pr.  Ch.,  U..  xui.,  1.6, 

215,  18;  6. 
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From  Gosalpur,  Jabalpur  distr.,  India,  anal.  F.  R.  Mallet,  Rec.  Geol.  Surv.  India,  xii., 
99,  1879. 

Pyromorphite,  Min.,p.  585;  App.  II.,  p.  45.— Cry st.,  Mine  Friedrichssegen,  in  Nassau, 
Seligmann,  Verh.  Nat.  Ver.  Bonn,  xxxiii.,  257,  1876.        ^     ^^  ^  ^^ 

Baumhauer  shows  by  the  results  of  etching  with  solvents,  that  the  crystals  are  pyramid- 
ally hemihedral,  J.  Min.,  1876,  411.  ,      .        .        T. 

On  the  relation  of  uniaxial  pyromorphite  to  biaxial  mimetite,  Bertrand,  Bull.  Soc.  Min., 
iv.,  36;    Jannetlaz,  ib.,  p.  39,  1881;    Jannettaz  and  Michel,  ib.,  p.   196  (see  Mimetite, 

p.' 81). 
Anal.,  Dembach,  Nassau,  Jlilger,  J.  Mm.,  1879,  132. 

Pyrophosphorite.     C.  U.  Shepard,  Jr.,  Am.  J.  Sc,  III.,  xv.,  49,  1878. 

Massive,  earthy.  H.  =  o-3*o.  G.  =  2*50-2 -53.  Color  snow-white,  dull;  also  in  part 
bluish  gray,  with  small  botryoidal  structure.  Analyses  :  Shepard  (1.  c),  1,  mean  of  two 
analyses ;  2,  same,  after  deducting  impurities. 

P2O5        MgO        CaO  Feo03,Al203  SO3        SiOs        ign. 

1.  (t)      50-80        309        44-46        0'44        0*63        0-36        0*39     =     100-17. 

2.  51-67        3-17        45-16    =     100. 

From  2,  above,  the  following  formula  is  calculated  :  MgoPsOr  +  4(Ca3P208  +  CasPaOT), 
which  requires  :  P2O5  51-57,  CaO  45 '20,  MgO  3-28  =  100.  Named  in  allusion  to  its  appar- 
ent composition  as  a  pyrophosphate.  From  the  West  Indies  ;  exact  locality  unknown. 
[Was  the  material  analyzed  homogeneous  ?    Needs  further  examination.] 

Pyrophyllite,  Min.,  p.  454;  App.  II,,  p.  46. — Analyses,  HelmhacJcer,  Min.  Petr.  Mitth., 
ii.,  256,  1879.  Dewalque,  Bull.  Soc.  Geol.  Belg.,  vi.,  150,  151,  1879.  As  petrifying  mate- 
rial, Oenth,  Am.  Phil.  Soc.  Philad.,  xviii.,  259,  1879.  A  related  mineral  from  Delsbo, 
Helsingland,  Jolin,  Geol.  For.  Forh.,  i.,  237,  1873. 

Pyrosmalite,  Min,,  p.  414;  App.  II,,  p.  46. — Nordmark,  anal,  and  discussion  of  compo- 
sition, Ludivig,  Min.  Mitth.,  1875,  211.     Occurrence  at  the  Kogrufva  (formerly  Bjelkes- 
grufva),  Nordmark,  Sjogren,  Geol.  For,  Forh,,  ii.,  409,  1875.    Dannemora,  Sweden,  anal.,   •■ 
Engstrom,  Geol.  For.  Forh.,  iii.,  116,  1876. 

Pyrostilpnite,  Min.,  p.  93. — Probable  occurrence  at  Schemnitz,  Hungary,  Becke,  Min. 
Petr.  Mitth.,  ii.,  94,  1879. 

A  mineral  from  Chaiiarcillo,  Chili,  is  described  by  Streng  as  pyrostilpnite  (J.  Min.,  1878,    , 
917);  but  Schrauf  shows  that  it  has  the  same  form  as  rittingerite,  as  determined  by  him 
(J.  Min.,  1879,  144),  and  the  true  character  of  it  is  still  in  doubt,  Streng,  J.  Min.,  1879, 
547. 

Pyroxene,  Min,,  p.  212;  App.  II.,  p.  46.— Oryst.  (augite).  Bell,  near  liSiach,  Laspeyres, 
Z.  Kryst.,  i.,  203,  1877.  Nordmark,  Sjogren,  Geol.  For,  Forh.,  iv.,  364,  1879,  Achmatowsk, 
Ural,  lamellar  twin  growth,  vom  Rath,  Z.  Kryst.,  v.,  495,  1881.  Nordmark,  Lehmann, 
Z.  Kryst,,  v,,  532,  1881.     Von  Kokscharof,  Min,  RussL,  viii.,  234,  1881, 

Thermo-electrical  characters,  Hankel,  Wied.  Ann.,  i.,  279,  1877. 

Augite  and  biotite  crystals,  in  parallel  position,  do.  hornblende,  Vesuvius,  vom  Rath, 
J.  Min.,  1876,  389,  Analyses  of  augite  and  hornblende  associated  together,  Hawea,  Am. 
J.  Sc,  III.,  xvi.,  397  (Report  Min.  Lith.  New  Hampshire,  p.  63). 

Anal,  (diopside),  Nordmarksbcrg,  Namhhoff,  Geol.  For.  Forh,,  i.,  167,  1873.     Langban    \ 
(richterite),  Engstrom,  Geol.  For.  Forh.,  ii.,  469,  1875,     Finland  (malacolite),  OEfv,  Finsk.    ; 
Vet.  Soc,  xvii.,   70,  71,   1874-5.     Santorin,  Fouque,  C,  R.,  Ixxx.,  Mar.,  1875,     Altered  to 
uralite,  Harrington,  Geol.  Canada,  1878.     Kaiserstuhl  (3-55  p.  c.  TiOs),  Knop,  Z.  Kryst.,    ,' 
i.,  64,  1877.     Wallenfels,    near   Dillenburg  (chromdiopside),   OebbeTce,  Z.  Kryst.,  ii.,  104. 
Dun  Mt.,  New  Zealand,  Uilger,  J,  Min.,  1879,  129.     Amherst  Co.,  Va.,  Page,  Ch.  News, 
xlii,,  194,  1880.     Wiesenthal,  Baden  (diallage),  Petersen,  J.  Min.,  1883,  i.,  264. 

Analyses  of  Scottish  varieties,  with  discussion  of  the  products  of  alteration,   Heddle,   , 
Trans.  Roy.  Soc.  Ed.,  xxviii,,  453,  1878.  ' 

Discussion  of  composition,  with  analyses,  Bolter,  Min.  Mitth.,  1877,  65;  Min.  Petr. 
Mitth.,  i.,  49,  1878;  ii.,  193,  1879;  iii.,  450,  1880. 
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Artificially  made  (augite),  vom  Rath,  Ber.  nied.  Ges.  Bonn,  July  2,  1877;  do.,  diopside, 
Gruner,  C.  R.,  Ixxxvii.,  9^7,  1878. 

Pyrrhite,  Min.,  p.  7G3;  App.  II.,  p.  4G.— Sec  Micrdite,  p.  80. 

Pyrrhotite,  Min.,  p.  58;  App.  II.,  p.  46.— Cryst.,  twin,  Elizabcthtown.  Ontario  (anal, 
by  Harrington),  E.  S.  Dana,  Am.  J.  Sc,  xi.,  886,  1876.  Bottino,  Italy,  (rrnlUirola, 
Boll.  Com.  GeoL,  1876;  D'Achiardi,  Att.  Soc.  Tosc,  ii.,  114.  1876.  Auerbath,  Ruth,  Ber. 
Oberhess.  Ges.  Nat.  licilk.,  1878,45.  C'hamircillo,  Chili,  Streng,  J.  Min..  Is78,  925.  Strong 
urges  that  pyrrhotite  is  isomorphous  with  stornbergitc,  and  should  bo  rogurdod  as  ortho- 
rhombic,  with  pseudo-hexagonal  symmetry  due  to  twinning  (.^co  Sternhergitc,  p.  115. 

Anal.,  Todtmoos  (18  p.  c.  Ni),  Mutschler,  Ann.  Ch.  Pharm..  cLxxxv.',  208.  American 
specimens,  containing  Ni,  How,  Min.  Mag.,  i.,  124,  1877.  Poison's  Lake,  N.  S.  (077  Ni), 
Uarrington,  Can.  Nat.,  II.,  ix.,  307,  1880. 

Analyses  with  discussion  of  composition,  Lindstrom,  Qc'Ay.  Ak.  Stockh  ,  xxxii.,  No.  2, 
25,  1875;  Habermehl,  Ber.  Oberhess.  Ges.  Nat.  lleilk.,  xviii.,  83,  187'J. 

Quartz,  Min.,  p.  189;  App.  II.,  p.  46. — Oryst.,  La  Gardette,  Dauphino,  twin  (P2) 
Oonnard,  Verh.  nied.  Ges.  Bonn,  xxxi.,  139,  1874.  Japan,  twin  with  inclinod  axes,  vom 
Rath,  Po^g.  Ann.,  civ.,  57,  1875.  Twin  (i-2),  Oroth,  Pogg-  Ann.,  clviii.,  220,  1876.  Obcr- 
stein,  V.  Lasaulx,  J.  Min.,  1876,  264.  On  calcite  crysUils  in  parallel  position,  psoudo-twins 
i-2,  E.  8.  Dana,  Am.  J.  Sc,  xii.,  448,  18:6  (see  also  J.  Min.,  1876.  171,  4()5,  730).  With 
basal  plane,  Jjehman,  Ber.  Nat.  Ges.  Leipzig,  March  12,  1875;  Maskeli/ne,  Z.  Kryst  ,  i,,  67. 
Brazilian  amethysts,  Groth,  Z.  Kryst.,  i.,  297,  1877.  Pyrogene  quartz  in  lava.  Lthmnnn^ 
Verh.  Nat.  Ver.  Bonn,  xxxiv.,  2i)3.  1877.  Kremnitz,  vom  Rath,  Ber.  nied.  Ges.  Bonn, 
Dec.  3,  1877  (Z.  Kryst  ,  ii.,  99,  1878).  Groth,  IMin.-Samrnl.  Strassburg.  p.  92,  1878.  Strie- 
gau,  Silesia,  Wehslcy,  ZS.  G.  Ges.,  xxx.,  374,  1878.  Bohemia,  Krcjci,  Ber.  Ges.  Bohnv, 
1879,  80.  Reichenstein,  Silesia,  Hare,  Z.  Kryst.,  iv.,  298.  Zoptau,  Moravia,  torn  Rath, 
Z.  Kryst.,  v.,  1,  18S0.  Dissentis,  vom  Rath,  Ber.  nied.  Ges.  Bonn,  Nov.  8,  1S80.  Remark- 
able crystals  from  Alexander  Co.,  N.  C,  Hidden,  Am.  J.  Sc,  III.,  xxii.,  23,  1881.  Voii 
Kokscharof,  Min.  Russl.,  viii.,  127,  1881. 

Crystallo-genetic  observations,  Scharff,  Abhandl.  Senck.  Nat.  Ges.,  1874;  J.  Min.,  1876, 
168.  Containing  liquid  carbon  dioxide  (CO,).  Hartley,  J.  Ch.  Soc.,  II.,  xiv..  137.  237. 
Containing  COo  and  NaCl,  from  pegmatite,  in  ^orwav,  Helland,  Arch.  Math.  Nat.  Christ., 
ii.,  445,  1877.  Middleficld,  N.  Y.,  inclosures,  Hirschwald,  J.  Min..  1879,  378;  Leiris, 
Pr.  Ac.  Nat.  Sc.  Phil.,  1880,202.  Inclosing  much  CO,,  Branchville,  Conn.,  and  other 
localities  (smokv  quartz),  Hawefs,  Am.  J.  Sc,  III.,  xxi.,  203,  18SL  Analysis  of  gju>os  in 
Branchville  smoky  quartz  (C0o,N,HoS,S0n,Il3N,F),  A.  W.  Wright,  Am.  J.  Sc,  III.,  xxi., 
209,  1881. 

Rotatory  effect  for  heat  rays  of  spectrum,  Desains,  C.  R.,  Ixxxiv.,  1056;  same  for  ultra- 
violet, Soret  and  Sarasin,  ib.,  Ixxxiv.,  1302.  Accurate  determination  of  indices  of  refrac- 
tion for  different  ravs,  Sarasin,  C.  R.,  Ixxxv.,  1230,  1878.  Circular  i)olarizati()n  for  differ- 
ent temparatures,  Joubert,  C.  R.,  Ixxxvii.,  497,  1878;  Sohnckr,  Wicd.  Ann.iii..  51(),  1878; 
von  Lang,  Pogg.  Ann.,  clvi.,  422,  1875.  Pyro-eleetric  characters.  Uanhl,  Wicd.  Ann., 
X.,  618.     Specific  gravity  determinations,  Church,  Geol.  Mag.,  II.,  ii.,  321,  1875. 

Made  artificially,  Hautcfeuille,  C.  R.,  Ixxxvi..  1183,  1194,  1878;  xc,  830,  1880  (Bull 
Soc.  Min.,  i.,  1,  1878);  also  Friedel  and  Sarasin,  Bull.  Soc^  Mm.,  u.,  113,  1879. 

A  variety  of  quartz,  having  a  "peculiar  metallic  pearly  lustre,"  and  forming  a  coatinj? 
on  ordinary  quartz  crystals,  has  been  called  cotterite  by  Harkness  (Mm.  Mag.,  ii..  8X., 
1878),  from  Rockforest,  Ireland. 

An  impure  variety  of  silica,  occurring  in  white  earthy  masses,  is  called  passyite  by  E. 
Marchand,  Ann.  Ch.,  Phys.,  V.,  i.,  392,  1874. 

Rabdionite. — App.  I.,  p.  13. 
Rabdophane. — See  Rhahdophane,  p.  103. 

Raimondite,  Min.,  p.  656.— Optical  characters,  Des  Cloizeaux,  Bull.  Soc  Min..  iv.,  41. 

1881. 

Ralstonite,  App.  I.,  p.  13;  II.,  p.  47.-Analogous  to  garnet  in  optical  character,  biai- 
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ial  with  an  angle  of  90°  (see  p.  50),  Bertrand,  Bull.  Soc.  Min.,  iv.,  34,  1881.  Accord- 
ing io Brandl  quoted  by  Groth  (Tabell.  Uebers.  Min.,  p.  42,  126,  1882),  the  true  formula 
is  3(Na2,Mg,Ca)F2  +  8[Al2]Fo  +  6H2O. 

Rammelsbergite,  Min.,  p.  77;  App.  II.,  p.  47.— Anal.,  Portezuelo  del  Carrizo,  Dept.  of, 
Huasco,  ChUi,  Domeyko,  Min.  Chili,  3d  ed.,  p.  186,  1879.  , 

Randite.     A  canary-yellow  incrustation  on  granite,  at  Frankford,  near  Philadelphia, 
Penn.,  is  described  by  Konig  (Proc.  Ac.  Nat.  Sc.  Philad.,  1878,  408)  as  a  hydrous  carbon- 
ate of  calcium  and  uranium.     He  gives  an  analysis,  made  on  a  very  small  amount  (0047 
gr.)  of  impure  material  :  [CO.-  29-34],  U2O3  31  63,  CaO  32'50,  H^O  653  =  100.     T.  D.  Rand  i 
(ib.,  1880,  274)  shows  that  the  coating  consists  largely  of  calcite,  and  after  this  has  been  j 
removed  by  acetic  acid,  there  remain  the  unattacked  tufts  of  acicular  crystals  of  randite ;  \ 
these,  dissolved  in  hydrochloric  acid,  yielded  largely  of  calcium  and  uranium,  with  a  trace 
of  phosphoric  acid,  alumina,  etc.    He  justly  adds,  that  further  investigation  is  needed  to 
establish  the  composition  of  the  mineral. 


Rauite.— App.  II.,  p.  47. 

Realgar,  Min.,  p.  26. — Oryst.,  Binnenthal,  Groth,  Min.-Samml.  Strassburg,  p.  20, 1878. 
Fletcher,  Phil.  Mag.,  V.,  ix.,  189,  1880. 

Occurrence  in  trachyte,  of  Tolfa,  Rome,  Italy,  Sella,  Aecad.  Line.  Trans.,  III.,  i.,  66, 
1877.     In  Iron  Co.,  Utah,  W.  P.  Blake,  Am.  J.  Sc,  III.,  xxi.,  219,  1881. 

Reddingite.  G.  J.  Brush  and  E.  8.  Dana,  Am.  J.  Sc,  III,  xvi.,  120,  1878;  ibid., 
xvii.,  365,  1879. 

Orthorhombic,  habit  octahedral.   Axes,  c  (vert.)  -.h:  a  =  1  '0930  : 
1"1524  :  1.     Observed  planes   (see   figure):   1  {p),  1-2  (g),  i-l{h). 
I A  1=  98°  &,  J)  AP  =  114°  44'  and  =  103°  10'  (terminal)  =  110° 
43'  (basal);  qAq  =  144°  30'.     Also  granular,  massive.     Cleavage 
distinct  in  one  direction.    H.  =  3-35.    G.  =3  102.     Lustre  vitre- 
ous   to    sub-resinous.     Color  pale   rose-pink  to  yellowish-white, 
sometimes    dark    reddish -brown    on    surface    from    alteration.  : 
Translucent  to  transparent.     Fracture  uneven.      Brittle.      For-  '< 
mula:  MusPsOs  -f  3aq.   Percentage  composition  :  P2O5  3472,  MnO"! 
52-08,  H2O  13-20  =  100.     Analyses:  1,  H.  L.  Wells,  after  deduct-  ' 
ing  1208  p.  c.  quartz  ;   2,  after  deducting  4*42  p.  c.  quartz.  . 


P.O3 

FeO 

MnO 

CaO 

NasO 

H2O 

1. 

(1)    84-52 

5-43 

46-29 

0-78 

0-31  (LUO  tr.) 

13-08     = 

100-41. 

2. 

35-16 

7-89 

43-22 

0-71 

.... 

12-27    = 

99-25. 

In  the  closed  tube,  first  whitens,  then  turns  yellow,  and  finally  brown,  but  does  not 
become  magnetic.  Fuses  in  the  naked  lamp-flame.  B.  B.  colors  the  flame  pale  green,  and  ^1 
fuses  easily  to  a  blackish-brown  non-magnetic  globule.  Reacts  for  manganese  and  iron  ] 
with  the  fluxes.  Soluble  in  acids.  Occurs  sparingly  at  Branch  ville,  Fairfield  Co.,  Conn.,  inti- 
mately associated  with  fillowite,  fairfieldite,  dickinsonite,  in  a  vein  of  albitic  granite.  Black 
octahedral  crystals,  pseudomorphs  after  reddingite,  are  also  found.  Named  from  Redding, 
the  name  of  the  town  in  which  the  locality  is  situated. 

In  crystalline  form,  reddingite  is  closely  related  to  scorodite  and  strengite,  but  differs 
from  them  in  composition,  containing  but  three  equivalents  of  water,  and  having  the 
metals  in  the  protoxide  state. 

Redonite.— App.  I.,  p.  13. 

Reichardtite. — See  Epsomite,  p.  42. 

Reinite.    K.  v.  Fritsch,  Z.  gesammt.  Nat.  III.,  iii.,  864,  1878;  Ludecke,  J.  Min.,  1879, 

286. 

Tetragonal:  c  (vert.)  =  1-279  (approx.).  In  octahedral  crystals,  with  1-4  as  narrow 
tnmcation  ;    1  a  1  =  122°  8'  (basal)  =  103°  32'  (pyr.).    Cleavage,  J,  indistinct,     H.  =  4. 
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G.  =  6-640     Lustre  dull,  subraetallic.     Color  blackish  bro\ni.    Streak  brown.    Opaque, 
except  in  the  thinnest  splinters.     Fracture  uneven.     Analysis,  E.  Schmidt ; 


WOa  FeO 

75-47  24-33  CaO,  MgO  tr.  =  99-80. 

Formula :  FeWO^  =  WO3  76-31,  FcO  23-68  =  100.  Same  composition  as  wolframite 
but  dilTers  in  form  ;  probably  isoiuorphous  with  scheelite  and  wulfenitc  B  B  fu.scs 
to  a  dark  brown  slaggy  bead,  which  is  not  magnetic.  With  salt  of  phosphorus  in  0  F 
brownish  red,  in  R.  F.,  with  metallic  tin,  gravish  green.  In  aqua  regia  dissolves  with 
the  separation  of  yellow  tungsten  trioxide.  Occurs  with  large  quartz  crystals  'from 
Kimbosan,  in  Kei,  Japan.  Named  for  Prof.  Rein,  of  Marburg,  who  brought  the  mineral 
from  Japan.     [A  pseudomorph  ?j 

Reissite,  App.  I.,  p.  14.— See  Epistilhite,  p.  43. 
Resanite. — App.  II.,  p.  48. 

Resin.— Anal.,  Greenland,  Chydcnius,  Geol.  FOr.  Forh.,  ii.,  549,  1875.  Oberschlesien 
V.  Lasaulx,  Z.  Kryst.,  v.,  345,  1881.     For  various  fossil  resins,  see  List  on  p.  xiii, 

Restormelite. — App.  I.,  p.  13. 

Retinite.  Pitchstone  (Des  Cloizeaux,  Min.,  p.  346),  from  Russia,  anal..  Pisani  Bull 
Soc.  Min.,  ii.,  42,  1879. 

Rhabdite.  a  mineral  (anal,  by  Carnot :  Fe  84-28,  P  1210,  As  1-65,  S  175,  C  tr.  = 
99  78)  formed  by  combustion  in  the  coal  mines  of  Commentry,  France,  is  referred  by  Mal- 
lard (Bull.  Soc.  Min.,  iv.,  230,  1881)  to  the  meteoric  mineral  called  rhabdite  by  Rose. 

Rhabdophane.  Lettsom,  Z.  Krj-st.,  iii.,  191,  1878  ;  L.  de  Boishaudran,  C.  R.,  Ixxxvi . 
1028,  1878. 

Named  from  two  specimens  in  the  Oxford  University  collection,  which  have  for  fifty 
years  gone  by  the  name  of  blende,  from  Cornwall  :  exact  source  unknown.  By  a  spec- 
troscopic examination  Lettsom  has  found  it  to  give  the  absorption  bands  of  didyniium  and 
erbium,  and  concludes  that  it  is  a  phosphate  of  those  bases.  Jioishaudran  remarks  that 
monazite  gives  the  same  results  with  the  spectroscope,  so  that  rhabdophane  might  bo  a 
varietv  of  that  species,  Bertrand  finds  that  the  mineral  is  uniaxial  and  positive  (Bull. 
Soc.  Min.,  iii.,  58,  1880)  ;  an  analysis  gave  :  P,Oi  27*70,  Ce,():,(Di,03,La,0:,)  67-20.  In 
optical  character,  it  is  shown,  consequently,  to  agree  not  with  monazite,  but  with  crypto- 
lite  and  phosphocerite  (Min.,  p.  529),  with  which  it  has  the  Siime  composition. 

Rhagite. — App.  II.,  p.  48. 
Rhodite. — App.  II.,  p.  48. 

Rhodochrosite,  Min.,  p.  691  ;  App.  IT.,  p.  48.— Cryst., Daaden,  Rhoinprovinz,  Weiss, 
ZS.  G.  Ges.,  xxxi.,  801,  1879.  Eleonore  mine  (Louise  mine,  according  to  Seligiiiann),  Ilor- 
hausen,  Sansoni,  Z.  Kryst.,  v.,  250,  1880. 

Pseudomorph  after  alabandite  and  barite,  Doll,  Verb.  G.  Reichs.,  1875,  95. 

Anal.,  Moiit-Fontaine,  Ardennes,  de  Koninck,  Bull.  Ac.  Belg.,  II.,  xlvii.,  568,  1879. 

A  variety  of  rhodochrosite  has  been  called  manoanosidkrite  by  Bayer  (Verh.  Nat.  Ver. 
Briinn,  xii..  May  10,  1873).  In  appearance  it  resembles  sjthaTosideritc.  An  a{)proxiraato 
analysis  gave:  MnCOs  54-0,  FeCOa  388,  CnCO:,  6-84.  ^Mgt'O,  tr..  corn^iKinding  nearly  to 
2MnC03  +  FeCOs.     From  Dobschau,  Felsobanya,  Nagybanya,  Kapnik.  ia  Hungary. 

Deposits  of  a  ferriferous  manganese  carbonate,  at  Moot- Fontaine  (Hahier).  Belgium,  aro 
described  bv  FirTcet,  Mem.  Soc.  Geol.  Belg.,  v..  33,  1878  ;  Bull.  Soc.  Geol.  Bolg .  vi.,  152, 
1879.  Penfield  has  analvzed  a  variety  from  Branch ville,  Conn.,  with  1(5  76  FeO,  Am.  J. 
Sc,  III.,  xviii.,  50,  1879.'    For  other  intermediate  varieties,  sec  Siderite,  p.  109. 
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Khodonite,  Min.,  p.  225.— Cryst.,  Pajsberg,  Sweden  (pajsbergite),  Sjogren,  Geol.  For. 

Occurrence  in  the  Ural,  Lebedef,  Verb.  Min.  Ges.  St.  Pet.,  II.,  xiii.,  1,  1878. 

Anal.  (18  p.  c.  CaO  =  bustamite),  Langban,  Lindstrom,  (Efv.  Ak.  Forh.  Stockh.,  xxxv., 
6,  p.  57,  1880. 

A  variety  of  rhodonite  from  Franklin  Furnace,  N.  J.,  is  called  keatingine  by  Shepard 
(Contrib.  Min.,  1876),  it  contains  5  6  p.  c.  ZnO  (=  fowlerite). 

RiONTTE. — App.  I.,  p.  14. 

RiPiDOLiTE,  Min.,  p.  497;  App.  II.,  p.  48.— See  Penninite,  p.  90. 

RiTTiNGERiTE,  Min.,  p.  94;  App.  II.,  p.  48.— Occurs  at  Schemnitz,  Hungary,  Becke,  Min. 
Petr.  Mitth.,  ii.,  94,  1879. 
See  also  Pyrostilpnite,  p.  90. 

RivoTiTE. — App.  II.,  p.  48.  > 

Rogersite.    J.  L.  Smith,  Am.  J.  Sc,  III.,  xiii.,  367,  1877. 

Massive.  As  a  thin  mammillary  crust  on  samarskite.  H.  =  3-5.  G-.  =  3*313.  Color 
white.  Analyses  (stated  to  be  only  approximate) :  1,  CboOs  18-10,  Y2O3,  etc.  60-12,  H2O 
17-41  =  95-63;  2,  CboOs  20  21,  HoO  16-34,  Y2O3  undet.  Considered  as  a  decomposition 
product  of  samarskite,  with  which,  and  with  hatchettolite,  it  occurs  in  Mitchell  Co.,  N.  C. 

amed  after  Prof.  Wm.  B.  Rogers.    [Needs  further  examination.] 


pi 

Ni 


RcEMERiTE,  Min.,  p.  655.— -Oryst.,  LiXdeche,  Z.  gesammt.  Nat.,  III.,  v.,  407,  889,  1880. 

RCEPPERITE. — App.  IL,  p.  49. 

RoMEiTE,  Min.,  p.  547. — According  io  Bertr and,  the  octahedral  crystals  are  formed  by 
the  grouping  of  8  rhombohedral  crystals  of  90°  about  the  central  point.  Bull.  Soc;  Min., 
iv.,  240,  1881. 

Roscoelite.  J.  Blake,  Am.  J.  Sc,  III.,  xii.,  31,  1876;  GentJi,  ib.,  p.  32.  H.  E.  Roscoe, 
Proc.  Roy.  Soc,  xxv.,  109,  1876.  Qenth,  Am.  Phil.  Soc.  Philad.,  xvii.,  119,  1877,  or  Z. 
Kryst.,  ii.,8,  1877. 

Micaceous  in  structure;  basal  cleavage  perfect.  Scales  minute,  often  arranged  in  stel- 
late or  fan- shaped  groups.  Biaxial,  acute  bisectrix  negative,  normal  to  cleavage,  p  <  v 
(Des  Cloizeaux,  Bull.  Soc.  Min.,  i.,  51,  1878;  iv.,  56,  1881). 

Soft.  G.  =  2-902  (Roscoe);  2-921,  2-938,  purest  (Genth).  Lustre  pearly,  inclining  to 
submetallic.  Color  dark  clove  brown  to  greenish  brown,  dark  brownish  green.  Analy- 
ses :  1,  Genth  (after  deducting  0-85  gold,  quartz,  etc.);  2,  3,  Roscoe. 

Si02     V2O3  AI2O3  FeaOs  MnaOa  FeO  MgO    CaO   Na^O  K2O  Li20  H^O 

1.  47-69    20-56  1410    1-67    200    ....     0-19    7*59    tr.  4  96  =  98-76. 

2.  41-25    28-85  V2O5  14-34    104    145    ....     1-96    061    072    8-25         0  94  hygrosc. 

[water  2-12  =  101*53. 

3 28-36 V2O5  13-94    1-23    0-85    ....     206    0-62    0-92    8-87         122  hygrosc. 

[water  2-42. 

In  his  first  paper,  Genth  gives  five  other  analyses,  made  on  material  more  or  less  impure. 
He  also  announces  the  vanadium  as  present  as  VcO,,  (=  2V2O,  +  V0O5),  but  in  the  later 
publication  regards  it  possible  that  it  is  all  V2O3 ;  he  shows  that  the  mineral  is  always  more 
or  less  impure  through  mechanical  admixture,  and  on  this  ground  questions  the  correctness 
of  Roscoe's  results.  Genth  deduces  the  formula  K(Mg,Fe)f  Al2,V2]oSi,2032  +  4aq,  which 
jequiro^:  SiO^  49-33,  Al.On  14-09,  V.,03  20-62,  FeO  1-64,  MgO  183,  K^O  7-55,  H^O  4-94  = 
1?"-.  I^oscoe,  on  the  other  hand,  makes  the  mineral  a  vanado-silicate,  thus  :  4AIVO4  + 
_  inn  "li"  i^'  ^^^^^^  1-pqnires  :  SiOj  41-18,  V2O5  2763,  AI2O3  15-59,  K2O  14-24,  HoO  1-36 
vT  ?A  T?'  -^"^^^  easily  to  a  black  glass.  Gives  with  salt  of  phosphorus  a  dark  yellow 
Dead  0.  F.,  and  an  emerald  green  bead  R.  F.     Only  slightly  acted  upon  by  acids. 
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Occurs  intimately  mixed  with  gold  in  seams  (-^^  to  -/j  in.  thick)  in  porphyry,  and  filling 
cavities  in  quartz,  at  the  gold  mme  at  Granite  Creek,  near  C'oloma,  VA  Dorado  C'o.Cifli- 
fornia;  also  from  Big  Red  Ravine,  near  Sutter's  mill,  when-  gold  was  first  discovered  in 
California  {Hanks,  Min.  8c.  Press,  June  2."),  1881).  Hanks  remarks,  that  at  tlu- (iranito 
Creek  locality,  some  400  or  500  lbs.  of  the  mineral  have  been  discovered,  which  were  wasted 
in  the  extraction  of  the  gold. 

Genth  also  describes  (1.  c.)  a  mineral  occurring  in  the  Magnolia  Distriet,  Colorado,  as  a  thin 
earthy  incrustation,  of  a  grayish  to  olive  green  color  on  calav.-rite,  also  inclosed  in  (iiuirt^ 
and  giving  it  a  green  color.  An  analysis  of  the  quartz  gave  :  Quartz  7'j:J8,  Tel  05,  Au 
0-03  =  80-46;  the  balance  (19*5  p.  c.)is  assumed  to  belong  to  the  green  minend  which 
forms  the  coloring  matter.  An  analysis  of  this,  after  the  deduction  of  the  quartz,  gave  (mean 
of  5  partial  analyses)  :  SiC,  50-74,  Al.Oa  19-02,  V^Os  7-78,  FeO  384,  MgO  203,  Na.O  0-94, 
K,0  8-11,  MnO,Li,0  tr.,  H,0  undet.  =  99-66.  Genth  regards  this  as  probably  closely  re- 
lated to  roscoelite,  perhaps  a  variety. 

RosELiTE,  Min.,  p.  560;  App.  II.,  p.  40.— Analyses  by  Winkler,  J.  pr.  Ch.  II.,  xvi.,  86, 
1877  (quoted  by  Weisbach,  Jahrb.  Berg.-llutten-wesen,  1877). 


AS2O5 

CoO 

CaO 

MgO 

11,0 

1. 

•52-93 

10-56 

24-93 

395 

8  35     = 

100-72 

3 

52-41 

10-03 

25-17 

4-22 

8-22     = 

100-05 

These  correspond  to  the  formula  :  RsAsaO^  +  2aq  (not  3aq,  Schrauf);  if  Ca:Co:Mg  = 
10:3  : 2,  then  the  formula  gives  :  As.Os  52-39,  CoO  1025,  CaO  25-51,  MgO  3-65,  H^O  8-20 
=  100. 

Rosterite. — See  Beryl,  p.  13. 

ROSTHORNITE. — App.   II.,  p.  49. 

Rubislite.    Ueddle,  Trans.  Soc.  Edinb.,  xxix.,  112,  1879. 

A  dark  green  coinpact  granular  or  fine  foliated  aggregate,  G.  =  2-44.  Analysis  :  SiOj 
37-85,  A1,0,  10-92,  Fe.On  9-84,  FeO  901,  MnO  0-4(J,  CaO  4-22.  MgO  8-00,  K,0  3  33,  II.O 
1613  =  99-70.  Completely  decomposed  by  hydrochloric  acid.  B.  B.  fuses  to  a  brown  slag. 
From  the  granite  of  Rubislaw,  near  Aberdeen,  Scotland.  [_To  be  classed  with  the  already 
too  large  list  of  doubtful  substances  of  the  so-called  "  chlorite  group."] 

RuTiLE,  Min.,  p.  150;  App.  11.,  p.  49. — Cryst.,  paramorphs  after  arkansito  (brookite), 
Magnet  Cove,  vom  Rath,  J.  Min.,  1876,  397;  pseudomorphs  after  hematite,  Biunenlhal.  id., 
Z.  Kryst.,  i.,  13,  1877,  and  eightlings  from  Magnet  Cove,  Ark.,  ibid.,  p.  15.  dlmenorutile), 
Wschiwoi-See,  Ilmen  Mts.,  v.  Jeremejef,  Verb.  ]\Iin.  Ges.  St.  Pet.,  II..  xii.,  28-1;  xiii.,  419; 
xiv.,  239.  Associated  with  magnetite  in  parallel  position,  Binnenthal,  Sdigtnnnn,  Z.  Kryst., 
i.,  340,  1877.  In  splendent  crystals,  from  Alexander  Co.,  North  Carolina,  Hidden,  Am.  J. 
Sc,  III.,  xxi.,  159,  1881. 

Mallard  includes  rutile  among  the  pseudo-tetragonal  minerals  (Ann,  Min.,  VII.,  x., 
134,  1876);  see  also  Brookile,  p.  18. 

As  a  microscopic  constituent  of  rocks.  Saner,  J.  Min.,  1879,  569  (see  zircon) ;  1880,  i., 
94;  1881,  i.,  227. 

Janovsky  (Ber.  Ak.  Wien,  Ixxx.,  34,  1880)  has  given  the  name  iskrit  to  what  he  reganls 
as  a  new  titanate.  It  was  found  among  the  black  grains  of  the  so-called  "iserin  "  of  the 
Iserwiese,  Bohemia.  It  is  distinguished  from  the  true  iserin  by  the  absence  of  conchoidal 
fracture  and  the  brown  color.  In  thin  fragments  it  is  honey  yellow.  Crystallmc  form 
like  rutile,  occasionally  in  twins  ;  cleavat;e  imperfect.  G.  rz  4  52.  Analysis  :  TiO..  70  01  ()), 
FeO  28-68  ii),  MnO  1-41,  MgO  0-32,  Cb,0^,SiO,  0-44  =r  99-73,  correspoiding  to  the  for- 
mula :  FeTi>Oi.  [Groth  (Z.  Kryst.,  v.,  400)  justly  remarks  that  the  mineral  is  not  far  from 
the  ferruginous  rutile  called  nigrine,  and  that  a  more  exact  determination  as  to  form, 
homogeneity,  etc.,  is  needed  to  prove  its  independent  character.  If  it  is  an  indepcmlent 
species  the  name  is  an  unfortunate  one,  as  tending  to  confusion  with  the  distinct  iserin, 
also  called  iserite.] 
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Sahlite.— Sec  Pyroxene,  p.  100. 

Sal  Ammoniac— App.  II.,  p.  49. 

'    Samarskite,  Min.,  p.  520;  App.  II.,  p.  49.— Cryst.  description,  Mitchell  Co.,  N.  Caro- 
lina, K  S.  Dana,  Am.  J.  Sc,  111.,  xi.,  201,  1876.  ..  .    -rr-  .   -o    . 

Analyses,  Mitchell  Co ,  N.  C. :  1,  3Ess  E.  H.  Swallow,  Proc.  Nat.  Hist.  Bost.,  xvu., 
4^4  1875  2  0.  I).  Allen,  Dana's  Text-Book  Min.,  1877,  p.  340,  and  Am.  J.  Sc,  III., 
xiv'  130  'l877  3,  J.  L.  Smith,  Am.  J.  Sc,  III.,  xiii.,  362, 1877.  4,  Rammelsherg,  ZS.  G. 
Ges.',  xxix.,  817,  1877.  ; 

i 

TajOs      Ca206  Su02,W03   UO3     CesOaCDia.Laa.Og)    Y2O3         FeO         MnO  CaO    HjO  j 

1  ^        5?96  0-16  9-91 UO         5-17  CeO  12-84  YO    1402         091    0-52  MgO    0-66, 

[insol.  residue  from  cerium  oxalate  125  =  100*40. 

2.  (1)    18-20        .37-50        008         1254  417  14-48  1075         0*78  055    1-12 

^  ^^^  [=  100-17. 

3  55-13       0-31         10-96  4*24  1449  11-74        1-53     MgO  tr.      0-72    ,: 
°'                      [=  99-12.   ' 

4  G  =  5-836    14-36         4107       0-16         1090  2-37  610  1461  FeaOg,  ErjOa  1080,   TiOj  , 

[U-56  (.SiOa)  =  100-93. 

Anal,  of  Miask  samarskite,  Rammelsberg,  ZS.  G.  Ges.,  xxix.,  817,  1877. 

Examination  of  the  earths  contained  in  samarskite  from  North  Carolina :  J.  L.  Smith  ■ 
("  mosandrum  "),  C.  R.,  Ixxxvii.,  146,  148,  831,  1878.    Delafontaine  (terbium),  Bibl.  Univ., 
II.,  Ixi.,  273,  1878  ;   id.  (decipium,  phillipium),  ib..  III.,  iii.,  246,  250,  1880;  C.  K,  xciii., 
63,  1881.     Same  subject  discussed  by  Marignac,  Bibl.  Univ.,  III.,  iii.,  413,  1880. 

Damour  (Bull.  Ac  St.  Pet.,  xxiii.,  463,  1877)  shows  that  the  vietinghofite  of  v.  Lomo- 
nossofi&  essentially  a  ferruginous  variety  of  samarskite.  Amorphous.  H.  =  5  5-6.  G.  .= 
5-53.  Color  black,  dull.  Streak  brown.  Lustre  submetallic  Easily  decomposed  by 
H2SO4.  An  analysis  gave:  Cb.,05  51-00,  TiO^  1-84,  ZrO^  0-96,  U2O3  8*85,  Y.O3  6-57, 
Ce.(Di,La),03  1-57,'  FeO  23-00,  MnO  2-67,  MgO  0*83,  ign.  1-80  =  99-09.  Locality  near 
Lake  Baikal,  in  the  Ural. 

Saponite,  Min.,  p.  472  ;  App.  II.,  p.  49. — Analyses,  from  igneous  rocks  in  Scotland, 
Hedclle,  Trans.  Soc  Edinb.,  xxix.,  91  et  seq.,  1879.     See  also  Bowlingite,  p.  17. 

Sara-wakite.  Frenzel,  Min.  Mitth.,  1877,  800.  Occurs  in  minute  crystals,  with  many 
planes  and  rounded  angles,  "probably  tetragonal."  Soft.  Lustre  adamantine.  Colorless 
or  wine  yellow  to  greenish  yellow.  Transparent.  Contains  antimony,  anhydrous.  Found  in 
cavities  in  the  native  antimony  of  Borneo.     [Needs  further  examination.    Senarmontite  ?] 

Sarcopside. — App.  I.,  p.  14. 

Saussurite. — Anal.,  Midsaterfjeld,  Bergen,  Norway,  Hjortdahl,  Nyt.  Mag.  Nat.,  xxiii., 
1877.  Analyses  quoted,  and  discussion  of  the  relations  between  the  different  varieties,  J. 
D.  Dana,  Am.  J.  Sc,  III.,  xvi.,  340,  395,  1878. 

Saynite. — See  Poly dy mite,  p.  95. 

Scapolite,  Min..  p.  317;  App.  II.,  p.  50.— Analyses,  Rossie,  N.  Y.,  Sipocz,  Min.  Mitth., 
1877,  266.  Boxborough,  Mass.,  BecJce,  1877,  267.  Various  Canadian  localities,  F.  D. 
Adams,  Am.  J.  Sc,  III.,  xvii.,  315,  1879.  Bamle,  Norway,  Michel-Levy,  Bull.  Soc  Min., 
i.,  43,  1878.  Monzoni,  Kiepenheuer,  Bcr.  nied.  Ges.  Bonn,  Aug.  4, 1879.  Malsjo,  Arendal, 
and  Gouverneur,  Sipocz,  Min.  Petr.  Mitth.,  iv.,  265,  1881. 

Adams  calls  attention  to  the  fact  that  unaltered  scapolite  uniformly  contains  chlorine 
(up  to  2*48  p.  c).  The  presence  of  this  element  is  also  shown  by  Neminar  in  meionite, 
and  by  Sipocz  and  Becke  (1.  c). 

See  also  3Ieionite,  p.  74. 

A  scapolite  from  Galway,  Ontario  Co.,  Canada,  has  been  called  ontariolite  by  C.  U. 
Shepard  (Am.  J.  Sc,  III.,  xx.,  54,  1880).  It  occurs  in  prismatic  crystals  in  a  limestone; 
the  color  is  black  or  gray,  from  the  presence  of  admixed  impurities.     The  pure  portions 
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are  transparent  and  colorless,  H.  =  7-7*5.  [The  value  of  an  approximate  analysis  given 
is  destroyed  by  the  impurity  of  the  material  analyzed;  thus  far  it  has  no  claim  to  bo  con- 
sidered an  independent  species.] 

ScHEELiTE,  Min.,  p.  605;  App.  II.,  p.  50.— Cryst.,  Untcrsulzbachthal,  cU-..  GrotK  Min.- 
'   Samml.  Strassburg,  p.  157,  1878. 

Absorption  bands  in  spectrum  (Ce,  La,  Di),  Cossa,  Accad.  Line.  Mem  ,  III  ,  iii    24  31 

1878. 


Occurrence  with  gold,  Charity  mine,  Warren's,  Idaho,  and  Golden  Queen  mine,  Lake 
).,  Col,  Silliman,  Am.  J.  Sc,  III.,  xiii.,  451,  1877.  From  tlie  Victoria  Kotf'mine, 
ielong,  New  South  Wales,  Liveraidge,  Proc.  Koy.  Soc.  N.  S.  W.,  Nov.  3,  1880. 


Co 
Adelon 


ScACCHiTE. — App.  II.,  p.  50. 

SCHIRMERITE. — App.  II.,  p.  50. 

Schneebergite.    A.  Brezina,  Vcrh.  Geol.  Reichs.,  1880,  313. 

Isometric ;  in  small  (0*5-1  mm.)  octahedrons.  Cleavage  dodtrahedral  in  traces.  IT.  =  6*5. 
G.  =  4*1  (Weidel).  Lustre  vitreous  to  adamantine.  Color  honey  yellow.  Transparent. 
Fracture  conchoidal.  Brittle.  Consists  principally  (Weidel)  of  lime  and  antimony,  with 
a  little  iron,  and  traces  of  copper,  bismuth,  zinc,  magnesia,  and  sulphuric  acid.  B.  B. 
infusible,  becomes  slightly  brown.  Insoluble  in  acids.  Found  by  Lhotsky,  at  Schneelwrg, 
Tyrol,  near  the  union  of  anhydrite  (or  gypsum)  with  chalcopyrite  and  magnetite.  [Needs 
further  examination.     Perhaps  related  to  atopite,  p.  10.  J 

ScHORLOMiTE,  Min.,  p.  390. — According  to  Knop,  does  not  occur  at  Oberschaffliausen,  in 
the  Kaiserstuhl  (Z.  Kryst.,  i.,  58,  1877);  but  the  mineral  which  has  received  that  name  is 
either  a  titaniferous  melanite  or  pyroxene. 

Intimatelv  associated  with  melanite,  Magnet  Cove,  Ark.,  Kljnig,  Proc.  Acad.  N.  Sc. 
Phil.,  1876,'3G. 

Schraufite.     J.  von  Sclirockinger,  Verh.  Geol.  Reichs. ,  1875,  134. 

A  mineral  resin  occurring  in  small  masses  and  in  layers,  in  the  schistose  sandstone  (Car- 
pathian sandstone),  near  Wamma,  in  Bukowina.  II.  =  2-3.  G.  =r  l-O-l-liJ.  Color  hya- 
cinth to  blood  red.  Translucent.  Fracture  semi-conchcidal  to  splintery.  Melting  fjoint 
326',  when  decomposition  goes  on.  Partially  soluble  in  alcohol,  benzol,  and  cldoroform  ; 
completely  soluble  in  sulphuric  acid,  the  larger  portion  of  the  resin  separating  as  a  grayish- 
yellow  slimy  mass,  upon  dilution  with  water.     Analysis  by  Dietrich  : 

C  H  0 

73-81  8-82  17*37. 

Formula:  CuH.eOa,  requiring  :  C  73*33,  H  8-80,  0  1778  =  100.  With  this  resin  corre- 
spond also  a  resin  from  Mizun  and  Iloflein,  and  less  closely  others  from  the  neighborhood 
of  Lemberg.  Schrockinger  proposes  to  include  the  several  occurrences  under  the  name 
Schraufite,  after  Prof.  A.  Schrauf,  of  Vienna.  The  same  resin  occurs  in  the  Lilwinon, 
according  to  John  (Verh.  G.  Reichs.,  1876,  255);  see  also  Bronner,  WQrtt.  Nat.  Jahresb., 
xxxiv.,  81,  1878. 

ScnRiciBERSiTE.— Min.,  p.  61;  App.  II.,  p.  50. 

SCUROCKERINGERITE. — App.  II.,  p.  50. 

ScHWARTZEMBERGiTE,  Min.,  p.  120.— Optically  uniaxial,  negative,  Berirand,  Bull.  Soc. 
Min.,  iv.,  87,  1881. 

ScoLECiTE,  Min.,  p.  428;  App.  II..  p.  50.— Cryst.,  TAderke  (^  y\\x\.,  1880,  ii..  200;  1881. 
ii.,  1)  distinguishes  between  the  monoclinic  (Iceland  and  Kandallaln  and  triclinic  (from  the 
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Schattige  Wichel,  Fellinen  Alp,  Faroe,  and  Etzlithal)  varieties,  and  makes  them  isomor- 
plious  with  similar  varieties  of  mesolite. 

Pyro-electrical  characters,  JIanliel,  Wied.  Ann.,  vi.,  56,  1879. 

Anal.  (Bechi),  Casarzia.  Liguria,  Issel,  Boll.  Com.  Geol.,  1879,  530.  Etzlithal,  Schmid, 
Ber.  Jenaisch.  Ges.  Med.  Nat.,  July  9.  1880.  Schattige  Wichel,  Fellinen  Alp,  Ludecke, 
J.  Min.,  1881,  ii.,  19. 

ScoEODiTE,  Min..  p.  574. — Cryst.,  Beresofsk,  Ural,  v.  Kokscharof,  Min.  Russl.,  vi.,307, 
1874.    Dernbach,  Nassau,  v.  Lasaulx,  J.  Min.,  1875,  629;  vom  Rath,  J.  Min.,  1876,  394. 
Anal.,  Distr.  Lucma,  Peru,  Raimondi,  Min.  Perou,  p.  228,  1878. 
Made  artificially,  Bourgeois  and  Verneuil,  Bull.  Soc.  Min.,  iii.,  32,  1880. 
See  also  Strengite  and  Reddingite. 

An  earthy  mineral,  formed  from  the  decomposition  of  arsenopyrite,  and  referred  to 
scorodite,  has  been  called  jogynaite  by  N.  v.  Nordenskiold.  Occurs  with  beryl  at  Adun- 
Tschilon,  Nertschinsk.     See  v.  Kokscharof,  Bull.  Acad.  St.  Pet.,  xix.,  571,  1873. 

ScoLOPSiTE. — See  Ittnerite,  p.  63. 

Seebachite,  App.  II.,  p.  50. — See  Herschelite,  p.  57. 

Sellaite,  App.  I.,  p.  14. — The  corresponding  compound,  MgFs,  made  artificially,  Cossa, 
Accad.  Line.  Mem.,  III.,  i.,  33,  187G,  or  Z.  Kryst.,  i.,  207,  1877. 

Corrections  of  angles  and  symbols  previously  given,  Struver,  Att.  Accad,  Torino,  xii., 
59,  1876. 

Selwtnite,  Min.,  p.  509;  App.  I.,  p.  19. — According  to  a  microscopic  examination  by 
Ulrich,  a  mixture,  consisting  of  a  felsite-like  base,  with  hydrous  chromic  oxide  and  occa- 
sional octahedrons  of  chromite,  Am.  J.  Sc,  III.,  xi.,  235,  1876. 

Semseyite.  Krenner,  Ungar.  Hevue,  1881,  367.  Briefly  announced  as  containing  sul- 
phur, antimony,  and  lead,  and  related  to  plagionite,  from  Wolfsberg,  in  the  Harz.  Oc- 
curs in  gray  crystals,  with  diaphorite,  sphalerite,  and  pyrite,  at  Felsobanya. 

SexVARmgntite,  Min.,  p.  184.— According  to  Mallard  (Ann.  Min.,  VII.,  x.,  108,  1876\ 
pseudo-isometric,  the  crystals  being  made  up  of  48  triclinic  individuals.  The  same  sub- 
ject has  been  investigated  by  A.  Orosse-Bohle  (Z.  Kryst.,  v.,  222,  1880);  he  concludes  that 
the  species  is  to  be  regarded  as  monoclinic,  and  the  crystals  made  up  of  12  individuals 
(including  those  parallel,  24),  twinned  parallel  to  0  and  1 ;  he  however  suggests,  in  conclu- 
sion, that  the  optical  anomalies  may  have  another  explanation,  and  the  mineral  still  be 
included  in  the  isometric  system.  An  examination  of  artificial  crystals  of  arsenolite  led 
to  similar  results. 

Sepiolite,  Min.,  p.  456.— A  fibrous  variety  from  Utah,  analyzed  by  Chester,  Am.  J.  Sc, 
III.,  xiii.,  296,  18:7  -    .  >         ^  J 

Sericite,  Min.,  p.  487.— A  massive  muscovite,  as  shown  hy  Laspeyres  (^.  Kryst.,  iv., 
244),  who  explains  the  varying  results  of  earlier  investigators  by  the  greater  or  less  impu- 
rity of  the  substance  examined.  He  regards  it  as  having  owed  its  origin  to  the  alteration 
of  feldspar.  On  the  sericite  from  the  Taunus,  see  Wichmann,  Verb.  Nat.  Ver.  Bonn, 
xxxiv.,  1,  1877. 

Sehpextine,  Min.,  p.  464  ;  App.  II..  p.  51.— Description  and  analyses  :  Pusunsaari,  Un- 
gern,  Schildt,  (Efv.  Finsk.  Vet.  Soc,  xvii.,  70,  1874-75.  Zoblitz,  Greifendorf,  Waldheim, 
Lemberg,  ZS.  G.  Ges.,xxvii.,  531,  1875.  New  Jersey,  Berwerth,  Min.  Mitth.,  1875,  110. 
Vosges,  Weigand,  Min.  Mitth.,  1875,  183.  Northern  Norway,  Fettersen,  J.  Min.,  1876, 
613.  Nordmark,  Lnndsfrom,  Geol.  For.  Forh.,  iii.,  191,  1876.  Langban,  Wermland  (7*8 
p.  c  MnO),  Paijkull,  Geol.  For.  Forh.,  iii.,  351,  1877.  Verrayes,  Val  d'Aosta,  Cossa, 
Accad.  Lmc.  Mem.,  III.,  ii.,  933,  1878.     Reichenstein,  Silesia,  Hare,  Inaug.  Diss.  Breslau, 
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1879  (Z.  Kryst.,  iv.,  294).     Florida,  Mass.  (picroUte),  anal,  by  Melville,  Wadaworth,  Bost 
Soc.  Nat.  Uist.,  xx.,  286,  1879. 

Microscopic  examination,  metaxoite,  picrofluite,  With,  (Efv.  Finsk.  Vet  Soc  xvii  8 
1874-75.  '         *'    ' 

A  serpentinous  mineral  is  callecl  totaigite  by  Ueddfc  (Trans.  Soc.  Ediiibur^'h,  xxviii., 
455,  497,  1878).  It  appears  as  a  pseudomorphous  substance  surrounding^  njalaco'lito,  in  a 
granular  limestone;  resembles  danburilo,  from  Danbury,  Ct.  Lustre  weak,  ^diinmerinp 
Color  pale  fawn,  sometimes  blue-black.  Cleava^^e  distinct.  Fracture  conchoidul.  hkjft! 
Often  surrounded  itself  by  yellow  preen  or  dark  gray  serpentine.  Analyses:  1,  fawn-colored 
variety;  2,  dark  blue  variety,  on  the  surface  ochre  yellow;  G.  =  2*84-2-893. 

SiOo 

1.  37-22 

2.  3G-19 

Locality  Totaig,  R^ss-shire,  Scotland.  The  author  justly  does  not  regard  this  as  in  any 
sense  a  mineral  species  [but  why  should  it  receive  a  name  ?].  Its  method  of  occurrence 
suggests  that  it  is  an  intermediate  product  between  the  pyroxene  and  the  final  serpentine  ; 
but  the  author  calls  attention  to  the  fact  that  it  contains  more  magnesia  than  the  last- 
named  species. 

Serpierite.     Des  Cloizenux,  Bull.  Soc.  Min.,  iv.,  89,  1881;  Bertrand,  ib. 

Orthorhombic ;  in  minute  tabidar  (0)  crystals  elongated,  often  grouped  in  light  tufts,  and 
striated  in  the  direction  of  the  shorter  diagonal.  Observed  planes:  0,  /,  1,  also  l-l,  |-T, 
probable,  and  f-*,  ^,  ^-^,  8-^,  all  doubtful.  /  a  i'=  98"  42',  0  a  1  =  115°  32'.  Optic- 
axial  plane  macrodiagonal,  bisectrix  negative.  2H  =  43°  35-44°  20',  and  2E  =  05"  57'- 
67°  10',  red;  dispersion  p  >  v.  Color  greenish  bluish.  Transparent.  In  composition, 
according  to  Damour,  a  basic  sulphate  of  copper  and  zinc.  [Needs  further  examination 
on  the  chemical  side.]    From  Laurium,  Greece. 

Siderazot.     0.  Sihestri,  Pogg.  Ann.,  clvii.,  165,  1876. 

A  product  of  volcanic  eruption,  observed  at  Mt.  Etna  after  the  eruption  of  Aug.,  1874, 
as  a  very  thin  coating  on  lava.  Non-crystalline.  Lustre  metallic',  resembling  steel. 
Slowly  attacked  by  acids.  An  analysis  gave  :  Fe  90*86,  N  9*14  =  100,  which  corresponds 
to  FciN.,  or  that  adopted  by  Fremy  for  the  artificial  iron  nitride. 

SiDERiTE,  Min.,  p.  688  ;  App,  II.,  p.  51. — Anal.,  San  Giovanni,  Val  d'Amo,  Italy, 
Orattarola,  Boll.  Com.  Geol.,  1876,  342.  Felsobanya,  anal,  by  Dietrich  (2:-7-44-4  p.  c. 
MnCO,),  Kapnik  (398  MnCOs),  v.  SchrucJcinger,  Verii.  geol.  lieichs.,  1877,  114.  Ncw- 
buryport,  Mass.,  Mis^  E.  H.  Swallow,  Proc.  Bost.  Soc.  Nat,  Hist.,  xvii.,  464,  1875. 
Earthy  variety  (amorphous),  easily  soluble  in  cold  acids,  from  the  Schwelm  mine,  Muck, 
Z.  Berg. -Hiitt. -Sal. -Wesen,  xxviii.,  189,  1880. 

Recent  formation  at  Bourbonnc-l'Archarabault,  Daubrec,  C.  R..  Ixxx.,  1300,  1875. 

See  also  Bhodochrosite,  p.  103,  for  other  intermediate  compounds. 

Sideronatrite.  Rnimondi,  Mineraux  du  Perou,  p.  212,  233, 1878.  Domeyko,  3d  cd. 
Min.  Chili,  p.  158,  1879. 

In  crystalline  masses.  H.  =  2'5.  G.  =  2*153.  Color  dark  yellow.  Streak  palo  ycUow 
to  yellowish  white.     Analysis  : 

SOs      Fe.Oa     Na..O     n,0  .      .  .^ 

43-26     21-00     15-59    15*35,  earthy  matter  3-20,  NaCl  mechanically  mixed  1*06  =  100-06. 

Formula  NaoS04  +  [Fe-lS^Oi,  +  Oan.  Insolul)le  in  water,  but  decomposed  <m  hcnling. 
with  the  separation  of  iron  sesquioxide.  Soluble  in  acids.  From  the  nunc  Sun  Simon, 
Iluantajaya,  province  of  Tarapaca,  Peru. 
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minute  crystals     Calculated  formula:  Na4[Fe2]S40iT  +  8aq  =  SO3  42-78,  Fe^Og  21-39,  Na^O  ] 
16-58,  HoO  19-25  =  100.     Analyses,  1,  2;  1,  after  deducting  3  p.  c.  insoluble: 


SO3 

Fe.Os 

NaaO 

H2O 

1. 

42-08 

21-28 

16-50     s 

16-80     = 

99-66 

3. 

41-64 

22-00 

17-24 

[19-12]    = 

100-00 

Insoluble  in  water,  easily  soluble  in  HCl.     Decomposed  in  boiling  water,  with  separation 
of  Fe.Oa.     Found  underlying  deposits  of  iron  vitriol  (melanterite)  on  the  Urus  plateau, 
near  Sarakaja,  on  the  naphtha  island,  Tscheleken,  in  the  Caspian  Sea.     [Both  of  the  above  ' 
sulphates  are  near  the  uncertain  bartholomite  of  Cleve,  App.  II.,  p.  6.] 

Siderophyllite.— See  under  Mica  Group,  p.  80. 

SiEGBURGiTE,  App.  II.,  p.  51.— Full  description  by  v.  Lasaulx,  J.  Min.,  1875,  128. 

Silaonite. — See  Guanajuatite,  p.  53. 

Silberwismuthglanz. — See  Alaskaite,  p.  3. 

Silver,  Min.,  p.  9;  App.  II.,  p.  51.— Oryst.,  twins,  vom  Rath,  Z.  Kryst.,  ill.,  12,  1878.   i 
Silver  ores  from  Orenburg,  v.  BecJc,  J.  Min.,  1876,  162. 

S.  B.  Wight  describes  a  supposed  alloy  of  silver  and  copper  (Ag  53  to  75  p.  c)  of  a  light 
brass  color,  and  G.  =  9  943,  9-330;  from  the  Detroit  and  Lake  Superior  Copper  Co.,  Eng. 
Min.  J.,  xxl.,  153,  1880. 

SniLAiTE. — App.  II.,  p.  51  (44). 

SiMONYiTE. — App.  I.,  p.  14;  II.,  p.  51  (8). 

SipyUte.    J.  W.  Mallet,  Am.  J.  Sc,  III.,  xiv.,  397,  1877;  xxii.,  52,  1881. 

Tetragonal;  in  octahedrons.  1  A  1  (pyr-)  100°  45'  =  127°  (K^sal).  Cleavage  1,  distinct. 
Usually  imperfectly  crystalline,  or  in  irregular  masses.  H.  =  6  nearly.  G.  =489. 
Lustre  resinous  and  pseudo-metallic.  Color  brownish  black  to  brownish  orange ;  in  splinters 
red  brown.  Streak  light  cinnamon  brown  to  pale  gray.  Translucent.  Fracture  uneven, 
and  small  conchoidal.     Brittle.    Analysis  by  W.  G.  Brown : 

Cb-^Os  WO3  SnOa  ZrOj  EbaO,  CeaO,  LajOg  DiaOs  UO  FeO  BeO  MgO  CaO  NajO  K2O  HjO 
48-66*       016       008       209       27-941        IS?        3-92$        406§    3-47    2-04    0-62    005    261    0-16    006    319 

[MnO  tr.,  LijO  tr.,  F  tr.  =  100-48. 
*  With  TajOs  about  2  p.  c.  +  With  Y5O3  about  1  p.  c.  t  DiaOg,  tr.  §  CeaOg,  tr. 

Taking  together  the  acid  oxides  of  columbium  (niobium),  tantalum,  tungsten,  tin,  and 

V  It 

zirconium  as  MoOs,  and  reducing  all  the  basic  elements  to  the  form  RO,  and  neglecting 
the  water,  the  ratio  RO  iMaOs  =  221  :  100  is  obtained,  which  corresponds  to  the  formula: 
R3M2O8  +  4R2M2O7.  Mallet  prefers  to  include  the  water,  making  the  hydrogen  basic, 
and  deduces  on  this  supposition  the  formula  :  R3M2O8.  This  view,  as  he  shows,  is  sup- 
ported by  the  fact  that  in  form  sipylite  is  very  near  fergusonite. 

B.  B.  decrepitates,  and  glows  brilliantly,  becomes  pale  greenish  yellow  and  opaque ;  in- 
fusible. In  the  closed  tube  gives  off  acid  water.  With  borax  in  0.  F.  gives  a  yellow 
bead,  pale  on  cooling ;  in  R.  F.  assumes  a  greener  tint.  Boiled  in  strong  HCl  partially 
dissolves,  the  solution  reacting  for  zirconium  with  turmeric  paper;  when  metallic  tin  is 
added  and  the  solution  diluted,  a  sapphire  blue  color  is  obtained  (columbium).  Decomposed 
completely,  though  slowly,  in  boiling  concentrated  sulphuric  acid.  Occurs  sparingly,  im- 
bedded in,  or  more  commonly  adherent  to,  masses  of  allanite  and  magnetite,  at  the  north- 
west slope  of  Little  Friar  Mountain,  Amherst  Co.,  Virginia.  Named  from  Sipylus,  one 
of  the  children  of  Niobe,  in  allusion  to  the  names  niobium  and  tantalum. 

Delafonfaine  (C.  R.,  Ixxxvii.,  933,  1878)  states  that  sipylite  contains  yttrium,  erbium  (in 
small  quantities),  philippium  (see  samarskite),  and  also  the  ytterbium  of  Marignac  (see 
gadolinite). 
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Skutterudite,  Min.,  p.  71;  App.  II.,  p.  51.— Anal.,  Ramsay,  J.  Ch.  Soc.,  1876,  153. 

Smaltite,  Min.,  p.  70;  App.  II.,  p.  ^\.— Bauer  {Z^.  G.  Ges.,  xxvii..  245,  1875)  Questions 

the  conclusion  of  Groth  as  to   the  hcniiludral  clianictor  of  th(>  spccirs.  while  tiie  latter 
gives  further  descriptions  (Min. -Samnil.  Strassbur^'.  4:J,  1878)  of  hriuihedral  forms. 

Found  in  Zapotlan,  Jalisco,  Mexico.  Navia,  Naturaleza,  iv.,  41,  1H77. 

Discussion  of  composition,  Rammel^berg,  Pogg.  Ann.,  clx.,  131,  1877. 

Smithsonite,  Min.,  p.  692  ;  App.  II.,  p.  52.— Zinc  ore  deposits  at  Wicsloch,  Baden, 
Schmidt,  Heidelberg,  1881. 

Snarumite. — See  Anthophyllite,  p.  7. 

Soda  Nitre  (Caliche),  Min.,  p.  592. — In  South  America,  occurrence,  exploitation,  etc., 
Y.  UOlivier,  Ann.  Ch.  Phys.,  V.,  vii.,  289,  1876.  Anal.,  Taranaca,  Peru,  liaimondi, 
Min.  Perou,  p.  2.S9  et  seq.,  1878.     Machattie,  Chem.  News,  xxxL,  263,  1875. 

SoDALiTE,  Min.,  p.  330;  App.  II.,  p.  52. — Cryst.,  Is.  Laaven,  Langesundfiord,  Norway, 
laien,  J.  Min.,  1879,  534. 

From  Ditro,  Transylvania,  Koch,  Min.  Mitth.,  1877,  332  ;  J.  Min.,  Beil.-Bd.,  i.,  149, 
1880.  From  Tiahuanaco,  Bolivia,  optical  examination,  Feusaner,  Z.  Kryst.,  v.,  581. 
1881 ;  analysis,  Bamberger,  ib.,  p.  583. 

Sommarugaite. — See  Oersdorffite,  p.  51. 

Sonomaite. — See  Fickeringite,  p.  93. 

Spathiopyrite. — App.  II.,  p.  52. 

Sphalerite,  Min.,  p.  48.— Cryst.,  Groth,  Min.-Samml.  Strassburg,  p.  23,  1878.  Sadc' 
heck,  ZS.  G.  Ges.,  xxx.,  573,  1878.     ILautefeuille,  C.  K.,  xciii.,  774,  IS^l. 

Effect  on  indices  of  refraction  of  change  of  temperature,  and  of  curving  of  surfaces  of 


prism,  Calderon,  Z.  Kryst.,  iv.,  504,  1880;   Voigt,  ibid  ,  v.,  113,  1880. 

'♦Fassrige  blende,"  in  part  wurtzite.  v.  Laf^aulx,  J.  Min.,  1876,  620.  Christophite,  St. 
Agnes,  Cornwall,  Collins,  Min.  Mag.,  iii.,  91,  1879. 

American  blendes  containing  indium,  Cornicall,  Am.  Chem.,  vii..  389,  1877;  Norwegian 
do.,  WleugeJ,  Nj-t.  Mag.  Nat.  Christ.,  xxiv.,  333,  1879.  Gallium  in  sphalerite,  from  the 
Pierrefitte  mine,' Vallee  Argeles,  Pyrenees,  L.  de  Boisbaudran,  C.  K.,  Ixxxi.,  493,  1875. 


Sphserocobaltite.  Weisbach,  Jahrb.  Berg.-IIiitt.,  1877.  In  small  sphcrual  masses. 
Crystalline  in  structure,  both  concentric  and  radiated.  Externally  velvet  black;  withm 
rose  red.  Streak  peach-blossom  red.  H.  =4.  G.  =  4 •02-4-13.  Formula  :  CoCO,  -  CO, 
36-94,  CoO  63  06.     Analysis,  Winkler: 

CO2  CoO  Fe.Os  CaO  II.O 

34-65  58-86  341  180  1-22     =    09-94. 

Iron  hydrate  is  present  in  small  quantity,  as  an  impurity.  B.  B.  in  closed  tulw  becomes 
black.  Attacked  slowly  by  cold  acids;  rapidly  with  effervescence  when  warmed.  Occurs 
with  roselite  at  Schneeberg,  Saxony. 

Sphene.— See  Titanite,  p.  122. 

Spiauterite. — See  Wurtzite,  p.  132. 

Spinel,  Min.,  p.  147;  App.  II.,  p.  52. -Cryst.,  Albani  Mt.s.,  Italy.  Sella,  Z.  Kryst,  1 
233,  1877.     Polvs\Tithetic  twins,  Sfruver,  Accjid.  Lmc.  '1  rans..  111.,  11.,  101)   l.Si8.     lasch- 
kent,  V.  Jeremcjef,  Verb.  Min.  Ges.  St.  Pet.,  II.,  xiii.,  426;  Z.  Kryst.,  iv.,  642. 
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Determinations  of  specific  gravity,  Church,  Geol.  Mag.,  II.,  ii.,  323,  1875. 
Made  artificially,  3Ieunier,  C.  li.,  xc,  701,  1880.     Anal.,  Monte  di  Tiriolo,  near  Catan- 
zaro,  Mauro,  Accad.  Line  Trans.,  ill.,  iii.,  65,  1879. 
See  also  Qahnite. 

Spodiosite.    H.  V.  Tiherg,  Geol.  For.  Forh.,  i.,  84,  1872. 

Orthorhombic  In  prismatic  crystals,  flattened  parallel  the  brachypinacoid,  with  the 
planes,  i-4, 1,  1,  2-^.  I /\  i^  =  132°,  /  A  i  =  96°,  2-4  A  2-^  =  33°  top.  H.  ^5.  G.  = 
2-94.  Lustre  dull  porcelain-like,  but  vitreous.  Color  ash  gray,  inclining  to  brown.  Streak 
white.     Fracture  uneven.     Brittle. 

Analysis  by  C.  H.  Lundstrom  : 

P,Os       CaO  F  AS2O5      CO2        V\       FeoOs    AljOg    MnO     MgO      H2O       insol. 

32-20       49-81        [4-71]*        0-^4        3-90       0-12        1-24        Ml        0-55        2-27        2-70        1-15      =     100. 
*  Including  loss  [but  the  analysis  should  show  an  excess]. 

Disregarding  the  calcium  carbonate,  the  mineral  consists  essentially  of  calcium  phos- 

Ehate  and  calcium  fluoride,  in  the  ratio  of  5  : 4  or  SCaaPaOg  +  4CaFo ;  but  the  analysis 
ardly  gives  a  definite  decision  as  to  the  true  composition. 

B.  B.  fuses  in  tlie  thinnest  splinters  to  a  white  enamel ;  does  not  decrepitate.  Soluble  in 
HCl  and  IINOs,  with  efllervescence.  From  the  Krangrufva,  Wermland,  Sweden.  Named 
from  6Tt6dio<i,  ash  gray.     [Perhaps  a  pseudomorph  of  apatite,  after  some  other  mineral.] 

Spodumene,  Min.,  p.  228. — Analyses:  1,  Pisani,  C.  R.,  Ixxxiv.,  1509,  1877;  2,  3,  Bolter, 
Min.  Petr.  Mitth.,  i.,  524,  526, 1878  ;  4,  5,  JuUen,  Ann.  N.  Y.  Acad.  Sc,  i.,  322,  1879; 
6,  Penfield,  Am.  J.  Sc,  III,  xx.,  259,  1880  ;  7,  J.  L.  Smith,  Am.  J.  Sc,  III.,  xxi.,  128, 
1881;  8,  Genth,  priv.  contrib.  The  spodumene  from  Pennikoja,  in  Somero,  Finland,  has 
been  analyzed  by  Cajander,  CEfv.  Ak.  Finsk.,  xvii.,  70,  1874^5. 

SIO2  AlijOg  FeO  MnO  CaO  MgO  LioO  KoO  NasO  Ign. 

1.  Brazil,  G.  3-16                                    63-80  2793  1-05  012  0-46  ....     6-75  ....  0  89  ....  =  101-00. 

2.  Norwich                                             6379  27-03  039  ....  0-73  021    7-04  0-12  1-10  ....  =  100-41. 
.S.Brazil                                                  6334  27-66  115....  0-69....     709  .   ..  0-98....  =100-91. 

4.  Goshen,  G.  =  3-19  03-27    2373         Fc^g  117  064  0-11  202    689  145  0*99  0-36  =  10063. 

5.  Chesterfield,  G.  =  3-185-3-201  6186    23-43         Fa^O^  273  104  0-79  155    699  133  0-50  0-46  =  10068. 

6.  Branchville,  G.  =3-193  (|)    6425    27-20         FeaOg  020 7-62     tr.   0  39  024=    99-90. 

7.  Alexander  Co.,  N.  C,  Hiddenite, 

G.  =  3-152-3-189  64-35    28-10         FcaO,  0-25 705  ....  050  0-15  =  100-40. 

8.  Alexander  Co.,  N.  C,  Eiddenite, 

G.  =  3-166  63-95    26-58  CrgOs  018  Ml 6-82  0-07  1-54  =  10025. 

All  of  these  analyses  correspond  more  or  less  closely  to  the  true  formula  (Dolter)  of  the 
species,  viz. :  LioAloSiiOio;  note  the  chromium  found  by  Genth  in  hiddenite  (anal.  8). 

The  variety  of  spodumene  from  Alexander  Co.,  N.  C.  (anal.  7,  8^,  occurs  in  prismatic  crys- 
tals from  i  inch  to  3  inches  in  length.  The  crystals  are  often  highly  modified,  show- 
ing many  planes  not  before  observed  on  the  species ;  they  are  often  twins ;  the  forms  have 
been  described  by  F.  S.  Dana,  Am.  J.  Sc,  HI.,  xxii.,  179.  Perfectly  transparent,  and 
color  from  pale  yellowish  green  to  deep  emerald  green ;  those  of  the  latter  color  are  highly 
valued  as  gems,  having  a  peculiar  brilliancy,  as  compared  with  the  emerald,  in  consequence 
of  the  pleochroism ;  the  largest  stone  cut  thus  far  weighs  nearly  2^  carats.  They  occur  in 
cavities  in  a  gneissoid  rock,  with  emerald  (q.  v.),  quartz,  monazite,  rutile,  mica.  The  name 
hiddenite  was  given  by  Smith,  after  W.  E.  Hidden,  through  whom  they  have  been  intro- 
duced  as  gems,  and  who  has  succeeded  in  finding  them  in  place  ;  those  first  found  (by  J. 
A.  D.  Steplienson)  were  of  a  pale  yellowish-green  color,  and  were  obtained  loose  in  the 
overlying  soil. 

The  ALTERATION  OF  SPODUMENE  at  Goshcu  and  Chesterfield,  Mass.,  has  been  studied  by 
Juhen,  Ann.  N.  Y.  Acad.  Sc,  i.,  318,  1879  ;  that  of  the  Branchville  mineral  has  been 
investigated  by  O.  J.  Brush  and  E.  S.  Dana,  Am.  J.  Sc,  III.,  xx.,  257, 1880  (or  Z.  Kryst., 
v.,  l.j,^). 

According  to  Julien,  the  Chesterfield  crystals  are  often  of  immense  size,  reaching  a 
length  of  35  mches,  and  a  diameter  of  10  or  11  inches  (see  above  4,  5,  for  analyses  of 
unaltered  material).  Julien  describes  pseudomorphs  after  spodumene  of  cymatolite,  of 
kilimite,  of  muscovite,  of  albite,  of  quartz,  and  of  "vein  granite."  The  substance  (see 
below)  called  cymatolite  by  Shepard,  has  a  fibrous  to  wavy  structure,  silky  lustre,  white 
color;  n.  =  1-5-3:  G.  =  2-696-2-700.     The  cymatoUte  from  Goshen  was  earlier  (Eng.  Min. 
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J.,  xxii.,  217)  called  aqlaite  by  the  same  author. 
2,  Barms  Farm,  Goshen;  3,  Chesterfield  Hollow. 
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Analyses  :  1,  Manning  Farm,  Goshcu ; 


SiOa     AI2O3    FcoOa    MnO    MgO 

1.  58-51     21-80      0  85      029      1-44 

2.  Aglaite  58-11     2438      1-6(5      018     0-75 

3.  (i)  58-58    22-28      1-77      0*15      0-45 

CaO      LiaO 
084      019 
0-48      0-U9 
0-93      0-10 

Na,0 

6-88 
2-57 

9-08 

K,0 
6-68 
8-38 
4-48 

II.O 
2-40*  = 
3-Olt  = 
2-08$  = 

=  09-88 
=  99-61 
=  99-90. 

*  With  nitrogenous  organic  matter  0-44. 

t  Do.  0-43. 

♦Do 

undet. 

The  killinite  has  the  following-  characters  :  fl.  =3-5;  G.  =  2-62:j-2-652.  Lustre  dull 
and  greasy  to  vitreous.  Color  greenisli  gray  to  olive  green  and  greenish  black.  Analysis, 
Chesterfield  Hollow : 


SiOo 

AI.O3 

FeO 

MnO 

CoO 

MgO 

CaO 

Li.O  NaoO 

K,0 

H.O 

46-80 

32-52 

2-33 

0  04 

0-04 

0-48 

0-77 

0-32    078 

7-24 

7  66, 

organic 

matter  1  14 
[=  100-12. 

Brufih  and  Dana  describe,  from  Branchville,  Ct.,  pseudomorphs  after  spcxlunicne,  of  a 
substance  called  /i  spodumene  (mixture  of  albitc  and  eucryptite)  of  cyniatolite  (mixture  of 
albite  and  muscovite),  of  albite,  of  microcline,  of  killinite,  of  "  vein  granite."  The  orig- 
inal cryst.'ds  of  spodumene  (now  mostly  altered)  were  of  great  size,  sometimes  4  feet  long, 
12  inches  wide,  and  2  to  4  inches  thick.  The  unaltered  spodumene  occurring  as  a  core  in 
many  large  crystals  is  transparent,  and  either  colorless  or  of  a  fine  amethystine  purple; 
for  analysis  see  6,  above. 

The  fir-st  product  of  the  alteration,  resulting  from  the  exchange  of  Na  for  one  half  the 
J  A,  is  a  substance  called  /i  spod2ime7ie.  It  is  compact,  apparently  liomogeneous,  with  an 
indistinct  fibrous  to  columnar  structure.  H.  =  5-5-6.  G.  =  2-644-2-649.  Color  wliitc, 
milky,  or  greenish  white.  Translucent.  Fusibility,  2-25.  Three  analyses  on  material 
from  different  crystals  gave  nearly  identical  results.  It  is  decomposed  by  HCl  into  two 
portions,  one  soluble  and  the  other  insoluble.  Analyses  by  Penfield  :  1,  of  the  original 
material;  2,  the  soluble  portion  (32-10  p.  c,  calculated  to  100);  3,  insoluble  portion  (67-56 
p,  c,  calculated  to  100) : 


Si02 

ALO3 

Li.O 

Na.O 

K.O 

ign. 

1. 

fj  spodumene  (f.)    61  -51 

26-56 

3-50 

8-14 

0-15 

0-29     =     100-15 

2. 

Soluble  part             48-13 

40-50 

10-90 

.   .   >  • 

0-47 

....     =     100. 

3. 

Insoluble  part          68-18 

20-07 

.... 

11-75 

.... 

....     =     100. 

The  whole  has  the  composition  (Li,Xa)2Al:SiiOi 
insoluble  part  is  albitc  (XaoAljSicOio);  the  soluble 
portion  is  a  new  mineral  called  cucryptife  {f.v,  icell, 
Hpvnro'^,  concealed),  and  has  the  composition  Li..Alj 
SioO^.  Examined  under  the  microscope  in  thin  sec- 
tions (1)  parallel  to  fibres,  the  irregular  interlacing 
fibres  of  eucryptite  are  seen  imbedded  in  all)ite;  (2) 
transverse  to  fibres,  the  eucryptite  forms  b  uids  with 
hexagonal  outline  (see  figure ^  surrounded  by  albite. 
like  quartz  in  a  "  graphic  granite."  See  also  Eucryp- 
nte,  p.  44. 

The  second  stnge  in  the  alteration  is  cymatoUte  ;  it 
results  from  fj  spodumene,  by  the  exchange  of  K  for 
the  remaining  Li,  that  is,  the  change  of  eucryptite  to 
muscovite.  The  cvmatolite  has  a  fibrous  or  wiwj 
structure.  G.  =  2-o9-2-2  699;  color  white  or  slightly 
pinkish.  Two  analyses  by  Penfield.  of  independent 
specimens,  gave  essentially  identical  results;  one  of 
these  is: 


(1) 


or  LisALSi^O.  +  NaaAljSicOie.    The 


SiOo 

ALO3 

MnO 

Na.O 

K..0 

Li.O 

HO 

60-55 
8 

26-38 

0-07 

812 

3-34 

0-17 

1  65 

=     100-28. 
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This  corresponds    to:    (Na,K,H)oAl,Si40io,  or  (K,H)2Al,Si20B  +  Na,AloSicOi6.     The 
microscopic  examination  shows  that  cyiu&tolite  is- not,  as  previously  assumed,  a  simple 

minen;],  but,  corresponding  to  the  formula,  a  very  uniform  me* 
chanical  mixture  of  muscovite  and  alhite.  In  some  sections  th 
transitions  from  (5  spodumene  to  cymatolite,  i.  e. ,  from  eucryji 
tite  to  muscovite,  are  clearly  seen.  In  other  cases  the  muscovit 
and  albite  have  each  segregated  together,  so  that  they  are  dis 
tinct.  For  example,  in  the  figure,  s  —  unaltered  spodumeneS 
/i  =fj  spodumene,  c  =  cymatolite,  g  =  mica,  a  =  albite. 

As. further  steps  in  the  alteration  there  result:  albite,  oftei 
fibrous,  like  /i  spodumene,  also  muscovite,  and  granular  micro, 
cline.  Still  again  pseudomorphs  occur  of  killinite.  This  often 
retains  the  structure  of  the  spodumene.  The  color  is  light  bluishj  i 
green,  to  oil  green  and  dark  grass  green, 
of  variety  showing  prismatic  structure 
variety. 


Analyses:  1,  Penfield,; 
2,  Dewey,  of  compacfc : 


SiO., 

Al,03 

Fe,03 

FeO 

MnO 

CaO 

K2O 

isra.20 

Li-^O 

H2O 

1. 

48-93 

34-72 

0-54 

0-33 

0-64 

•   ■  •   • 

9-64 

0-35 

5-04  = 

100-19J 

2. 

53-47 

32-36 

0-79 

0-42 

0-72 

0-17 

7-68 

0-44 

0-04 

4-07  = 

100-16. 

I 

The  examination  of  thin  sections  under  the  microscope  showed  a  slight  want  of  homO' 
geneity,  and  also  revealed  a  very  fine  scaly  micaceous  structure  ;  the  killinite  is  doubtlesi 
to  be  regarded  as  an  impure  compact  muscovite,  like  most  other  members  of  the  pinite 
group 

The  following  scheme  explains  the  above  changes  of  the  spodumene,  supposing  an  ex- 
change of  the  alkali  metal: 

2[Li2AloSi40i2]  =  [LioAloSioOg  +  N"a2Al2Si60i6]  /^  spodumene. 
Spodumene  Eucryptite  Albite 

=  [(K,H)oAl2Si208  +  NasAUSifiOie]  cymatolite. 
Muscovite  Albite 


=  (K,H)2Al2Si208  + 

Muscovite 
(or  killinite.) 


( ]Srar2Al2Si60i6  albite, 

l  or  K2Al2Si60io  microcline. 


For  further  explanations  reference  must  be  made  to  the  original  papers. 
Stannite.— Min.,  p.  68  ;  App.  II.,  p.  52. 

Stauroltte,  Min.,   p.  388  ;  App.   II.,  p.  52.— Oryst.,  v.  KoTcscharof,  Min.  Russl.,  vii.,  , 
159,  1875;  viii.,  110,  1881.  t-  r  j     ,  j, 

.^^"^  ^^^^^  ^^^  drillings,  Fannin  Co.,  Ga.,  E.  8.  Dana,  Am.   J.   Sc,   III.,  xi.,  384,  , 
1875. 

A  related  mineral  is  called  xantholite  by  Reddle  (Min.   Mag.,  iii.,  59,  1879).     In' 
rough  noduJar  crystals  (monoclinic  ?),  imbedded  in  biotite.     Cleavage  in  one  direction  dis- 
tmct.  II.  =  6-7.     Lustre  vitreous  to  pearly.    Color  yellowish  brown.    Fracture  conchoidal. 
Analysis  ^ 


SiO., 
(1)    27-12 


AI2O3 
45-91 


Fe20, 
8-64 


FeO 
6-91 


MnO 
0-53 


CaO 
3-67 


MgO 
4-41 


H2O 

2-88 


F 

0-09 


100  16. 


The  material  analyzed  was  not  free  from  biotite.  The  larger  crj^stals  often  contain 
small  imbedded  crystals,  with  one  perfect  cleavage,  and  of  a  dark  green  color,  which,  it  is 
thought  may  perhaps  be  the  same  mineral.  Found  with  wollastonite,  garnet,  and  zircon, 
near  Milltown,  Loch  Ness,  Scotland. 

[The  composition  of  the  mineral,  as  remarked  by  Heddle,  is  essentially  that  of  stauro-i 
me,  and  as  the  want  of  perfect  homogeneity  in  the  material  analyzed  is  admitted,  and  af^ 
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staurolite  is  a  species  which  is  conspicuous  for  its  inclosing  impurities,  no  good  reason  can 
be  given  for  separating  this  mineral  I'roin  il.     It  docs  not  deserve  a  name.] 

Steatargillite.  E.  E.  Schmid,  Ber.  Med. -Nat.  Ges.  Jena,  July  9,  1880.  A  doubtful 
substance,  filling,  with  quartz  and  ferrite,  the  small  amygdaloidal  cavitirs  in  the  porphy- 
iritic  rocks  of  the  llollekopf,  at  Kammerberg,  and  of  tile  Tragbcrg,  at  Langewicsen,  near 
Ilmenau.  Massive,  earthy.  II.  =  1-25.  G.  =  2-2U-2-4G.  Color  white  to  light  green. 
Feel  greasy.  B.  B.  fuses  to  a  greenish  gray  black  specked  enamel ;  yields  much  water  in 
the  tube,  becoming  black,  and  giving  a  bituminous  odor.  Analvses  :  1,  green,  llollekopf 
(insol.  G  p.  c);  2,  green,  Tragberg;  3,  white,  llollekopf  (insol.  about  2  p.  c.) : 

SiOo        Fe.Oa       AI0O3       FeO  MgO        CaO  H-O 

1.  G.  =  2-287    37-20        25-56          809        3-78  15-50        0-98  8-70*  =  9936. 

2.  G.  =2-465    32-77        1773        1112      12-51  11-19        091  9-77f  =  09  00. 

3.  G.  =2-307    38-G7        2472        10-69        0-95  1295        136  905^  =  9899. 
*  In  vacuo,  at  ordinary  temperature  IQl  ;  at  100°  390.  t  Do.  4*55,  252.  %  Do.  OTO,  727. 

[The  author  justly  remarks  that  the  material  analyzed  was  not  homogeneous.  This  is 
not  a  mineral  species.    Compare  delessite,  hullite  (this  App.,  p.  60),  etc.] 

Steeleite. — See  Mordenite,  p.  83. 

Stephaxite,   Min.,  p.  lOG  ;  App.  II.,   p.  53.— Cryst.,  Freiberg,   Saxony,  Groth,  Min.- 
Samml.  Strassburg,  p.  69,  1878.     Trzibram,  Vrba,  Z.  Kr>-st.,  v.,  418,  18^1. 
Anal.,  Przibram,  Kolar,  Z.  Kryst.,  v.,  435,  1881. 

Stercorite,  Min.,  p.  551. — Anal.,  Guanape  Islands,  jRamonc?i,  Min.  Perou,  p.  28,  1878. 
Sterungite. — App.  II. ,  p.  53  (15). 


Sternbergite,  ]Min.,  p.  54. — Recent  analyses  of  minerals  identical  with  or  closely  related 
sternbergite :  1,  Joachimstlial,  Kammelsberg,  Min.  Cheni. 'Jd  ed.,  n.  66,  1875;  2,  Amlre- 
asberg,  Streng,  J.  Min,  1878,  794;  3,  Joachimsthal,  Janovsky,  Z.  Ivr>'st.,  iii.,  187,  1S78; 


S 

Ag 

Fe 

2910 

35-27 

.35-97     =     100-34. 

30-71 

32-89 

35-89,  Cu  0-19  =  99  74. 

33-14 

30-03 

34-67,  SiO.  1-32  =  99-16 

32-81 

29-75 

36-28  =  98-81. 

33  0 

29:1 

37-4    =  99-5. 

4,  Freiberg  (argyropyrite   of   Weisbach,    see   below),  Winkler,  Jahrb.  Berg.-IIiitt.,  1878; 

5,  6,  Joachimsthal  (frieseite  of  Vrba,  see  below),  Preis,  Z.  Kryst.,  iii.,  187,  1878. 


1. 
2. 
3. 

4.  Argyropyrite,  G.  =  4-206 

e!  Frieseite  33-9  27*6  37*3    =  98  8. 

To  the  above  analyses,  which  show  a  continual  increase  in  sulphur  and  iron,  and  a  corre- 
sponding decrease  in  silver,  Vrba  (Z.  Krv>t.,  iii.,  186)  adds  the  arncntowiritf  of  v.  Walters- 
hausen,  which  gave  him  S  34-2,  Ag -26-5,  Fe  39  3  ;  Schrauf  (Bcr.  Ak.  Wien.  Ixiv..  193, 
1871)  has  shown  that  this  is  not  a  pseudomorph  (Min..  p.  39»,  but  an  indt'iicndent  six^cies 
(G.  =  5-5;3)  isomorphous  with  sternbergite.  According  to  Streng  (.1.  Min.,  1878,  785),  who 
describes  crystals  of  "Silberkies"  from  Androasberg  (anal.  2  alnn-e).  the  composkion  of  the 
above  series  of  minerals  may  be  expressed  bv  the  general  fornuda  Agv,S  +  ;;Fo,iS„  ^  1,  of 
which  the  first  member  is  acanthite,  and  t)io  second  pyrrhotite;  on  the  ground  of  tliis 
relation  he  is  led  to  suggest  that  the  latter  mineral  may  be  only  nscudo-hexagonal  (ortho- 
rhombic),  and  then  it  Would  be  isomorphous  with  acanthite.  \  rba  regartls  this  sugges- 
tion as  not  improbable. 

Weisbach's  argvropvrite  (anal.  4,  above)  occurs  at  the  Ilimmelfnrst  mine,  at  Freiberg,  in 
small  crystals,  orthorhombic  but  pseudo-hexagonal,  through  twinning.     Cleavage  I' 
perfect.  '  II.  =  2.      G.  r=  4  206.      Color   on    fresh   fnicture   yellow   bronze.       Not   hi 
Weisbach  also  found  smaller  crystals  of  similar  form  awd  cclor  at  Marienbcrg.     II.  _  -L 
G.  =4-06-4-12.     Brittle. 
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Vrba's  frieseite  (anal  5,  6,  above)  is  from  Joachimsthal,  Bohemia.  In  small,  thick,  tabu- 
Ur  and  rectangular  crystals;  orthorhombic,  and  very  near  sternbergite  m  angle,  also  simi- 
arly  twmned  paraUel  I{I  A  /=  118°  20').  Cleavage  basal,  perfect.  In  thm  lamina 
flexible  Color  pinchbeck  brown  to  blackish  brown.  In  very  thm  plates  dark  greenish 
rrrav  translucent  H.  about  2.  G.  =  4  21 7.  Associated  with  dolomite,  smaitite,  pyrrho- 
SerproustiteA-M  Z.  Kryst.,  ii.,  153,  1878;  iii.,  186,  1878;  v.,  426,  1881. 


Stelefelutite.— Min.,  p.  188;  App.  II.,  p.  53. 

Stibianite.    E.  Goldsmith,  Proc.  Acad.  Nat.  Sc.  Philad.,  1878,  154. 

An  alteration  product  of  stibnite,  from  Victoria,  Australia.  Massive,  porous.  Color 
reddish  yellow,  of  powder  pale  yellow.  Lustre  dull.  H.  =5.  G.  =  3-67.  Analysis  by 
W  H.  Dougherty  (I.e.):  Sb,Os  81-21,  HoO  4'46,  gangue  13*55.  After  deduction  of  the 
impurities  :'Sb.,05  94*79,  HoO  5-21  =  100,  which  corresponds  to  the  formula  SboOa  +  H2O. 
[So  obviously  impure  a  material  cannot  rank  as  a  species.  It  is  near  stibiconite,  but,  ac- 
cordiug  to  Goldsmith,  contains  only  SboOs.] 

Stibiconite,  Min.,  p.  188.— Anal,  (by  Santos)  of  a  related  mineral  from  Sevier  Co.,  Ar- 
kansas, Mallet,  Chem.  News,  xxxvi.,  167,  1877.     Borneo,  Frenzel,  Min.  Mitth.,  1877,  298.  ' 
Chayramonte,  Cajamarca,  Peru,  Raimondi,  Min.  Perou,  p.  196,  1878. 

In  extensive  deposits  in  Sonora,  Mexico,  E,  T.  Cox,  Am.  J.  Sc,  III.,  xx.,  421,  1880. 

Stibioferrite. — App.  II.,  p.  53. 

Stibiotriargentite,  Stibiohexargentite. — App.  I.,  p.  15. 

Stibnite,  Min.,  p.  29  ;  App.  II.,  p,  53. — Cryst.,  Amsberg,  Westphalia,  Seligmarm,  J. 
Min.,  1880,  i.,  135. 

Anal.,  Sevier  Co.,  Ark.,  Dunnington,  Amer.  Assoc,  1877,  183.  Several  analyses,  C.  E. 
Wait,  with  description  of  occurrence  in  Arkansas,  Trans.  Amer.  Inst.  Min.  Eng.,  viii., 
43  et  seq.,  1880. 

Stilbite,  Min.,  p.  442;  App.  II.,  p.  HS. — Monoclinic,  according  to  v.  Lasaulx  (Z.  Kryst.> 
ii.,  576,  1878),  and  isomorphous  with  harmotome  and  stilbite.  On  its  chemical  relations  to 
these  species,  Fresenius,  ib.,  iii.,  42,  1878. 

Anal.  (spha:»rostilbite\  Annapolis  Co.,  Nova  Scotia,  How,  Phil.  Mag.,  V.,  i.,  134,  1876. 
Faroe,  Ileddh,  Min.  jNlag.,  i.,  91,  1877.     San  Piero,  Elba,  Grattarola  and  Sansoni,  Att. 
Ace.  Tosc,  iv.,  173,  1879  ;  Sansoni,  ib.,  p.  312.     Miage  Glacier,  Mt.  Blanc,  Cossa,  Ace   j 
Line.  Trans.,  III.,  v.,  86,  1881.  .  I 

Sec  also  Foresite,  p.  47.  } 

Stilpnomelane,  Min.,  p.  460.— Microscop.  exam.,  Fischer,  Z.  Kryst.,  iv.,  368,  1880. 

Stirlingite.— App.  II.,  p.  53  (49).  » 

Strengite.  A.  Mas,  J.  Min.,  1877,  S  ;  G.  A.  Koniq,  Proc.  Acad.  Nat.  Sc.  Philad., 
1877,277.  _ 

Orthorhombic.     Observed  planes,  i-l,  ^-2,  1.     Axes,  c  (vert.)  :h:&  =  1*1224  :  1*1855  :1. 

Tv  ^J'^""  y?°  ^^''  '"•*  ^  ^  =  ^^^°  1^''  1  A  1  =  101°  38'  and  115°  36'  (terminal)  -  111°  ^ 
30  (basal).  Cleavage  i-l,  imperfect.  Crystals  rare;  in  habit  and  angle  near  scorodite. 
Generally  in  spherical  and  botryoidal  form.s,  aggregates  with  radiated  fibrous  structure,  and  ' 
drusy  surface.  II.  =  3-4.  G.  =2-87.  Lustre  vitreous,  brilliant.  Color  peach-blossom  ' 
red,  carmine  red,  and  various  other  shades ;  sometimes  nearly  colorless.  Streak  yellowish  ; 
white.     Translucent  to  transparent.    Analyses  :  1,  Nies,   after  deducting  0*15  insol. ;  2,   ' 

i      ^^  ,..  ^'^'  ^^2^3  H2O 

1.  Eleonore  Mine         37-42  43*18  1940     =     100. 

2.  Rockbridge  Co.        3930  4230  19*87     =     101*47. 


Jist 
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Formula  [FeoJPaOg  +  4aq,  which  requires :  P0O5  37-97,  Fe.Oj  42*78,  11,0  19-25  =  100. 

The  iiiineral  is  isomorphous  with  scorodite,  and  closcljr  related  in  c()iii[)osition  to  barnin- 
dite.  In  form  also  near  reddingitc.  B.  iJ.  fuses  readily  to  u  black  sliining  bead,  col(»ring 
the  tlame  bluish  green.  Iron  reaction  with  borax.  Dissolves  easily  in  warm  llCl ;  in  II NO3 
insoluble. 

Occurs  with  cacoxcnite,  at  the  Eleonore  iron  mine,  near  Giessen ;  also  in  colorless  crys- 
tals with  eleonorite,  at  the  Rothliiufchcn  mine,  near  Waldgirmes.  in  the  &une  region.  In 
distinct  crystals,  pink  to  red,  in  cavities  in  dufrenite,  from  Kockbridge  Co.,  Va. ;  the  crv's- 
tals  are  different  in  habit  from  those  described  by  Nies,  and  allow  of  only  approximate 
measurements.     Named  after  Prof.  A.  Streng,  of  Giessen. 

Strigovite. — App.  II.,  p.  53. 

Stromeyeiiite. — Min.,  p.  54;  App.  II.,  p.  54. 

Strontianite,  Min.,  p.  609;  App.  II.,  p.  54.— Cryst.  description,  new  forms,  twins  like 
aragonite,  Hamm,  Westphalia,  Laspeyres,  Verh.  Nat.  Vcr.  Bonn,  xxxiii.,  Ii08,  1870.  Mif- 
flin Co.,  Penn.,  H.  C.  Lewis,  Proc.  Ac.  Nat.  Sc.Phil.,  1876,  11. 

Struvite,  Min.,  p.  551;  App.  II.,  p.  54.— Cryst.,  Sadeheck,  Min.  Mitth.,  1877,  113,  221; 
vomBath,  Bcr.  nied.  Ges.  Bonn,  Jan.  7,  1878;  anal,  by  Mac  Ivor,  ib.,  Jan.  13,  1879. 

Stiitzite.     Schrauf,  Z.  Kryst.,  ii.,  245,  1878. 

Monoclinic,  with  pseudo-hexagonal  symmetry  (clino-hexagonal).  Cryst<als  highly  modi- 
fied, 39  occurring  planes;  vertically  striated  in  prismatic  zone.  Isomori)lious  with  dyst-ra- 
site  and  chalcocite,  and  in  form  near  jordanite.  Lustre  metallic.  Color  lead  gray,  with 
reddish  tinge.     Streak  blackish  lead  gray.     Fracture  uneven  to  subconchoidal. 

Composition  uncertain,  ])erhaps  Ag.,Tc,  requiring  Te  22*5,  Ag  77-5  =  100.  The  silver 
percentage  determined  approximately  with  the  blowpipe  =  12  p.  c.  (1),  =  77  p.  c.  (2). 
Easily  fusible  to  a  dark  bead,  from  which  a  silver  globule  is  obtamed  by  reduction  with 
soda. 

Identified  on  a  single  specimen  in  the  collection  of  the  Vienna  University;  locality 
probably  Nagyag,  Trans vlvania.  Associated  with  gold  and  hessite  on  quartz.  Named 
after  Stiitz,  who,  in  1803,  described  a  tellurium  mineral  from  Nagyag,  which  was  prob- 
ably identical  with  this,  and  called  it  tellursilberblende. 

Stypticite. — See  Fibroferrite,  p.  47.  ^ 

Subdelessite. — See  Delessite,  p.  36. 

Sulfuricin. — See  Melanoplilogite,  p.  74. 

Sulfatallophane. — See  AUophane,  p.  3. 

SuLPHATiTE.— Min.,  p.  014;  App.  II.,  p.  54. 


18 
18 
186,  1880. 


SusANNiTE,  Min ,  p.  620;  App.  II.,  p.  54.— See  Leadhillite,  p.  67. 

Sylvanite,  Min.,  p.  81;  App.  II.,  p.  54.— Oryst.  discussion  of  the  system  (monoclinic), 

Schratif,  Z  Kryst.,  ii.,  211,  1878.  ,       x  o      nr       •      oun   iot- 

Anal.,  Grand  View  mine.   Colorado,    F.   W.   Clarlr.   Am.  J.  Sc     III.,   n v..  280,  187.. 
Smuggler  mine.  Col.,  Jennings,  Trans.  Am.  Inst.  Mm.  Kng.,  vi.,  o()<,  1«./. 


iYLYiTE,  Min.,  p.  Ill:  App.  II.,  p.  54. -Vesuvius,  Search,  lV^•,/^Tn1•«WVo^i 
3  (Contrib.  Min!,  II.,  23).  A  salt  from  Vesuvius,  yielded  W.  Smith.  KCl  67-13,  NaCl 
01,  K,SO.  1-80  =  100,  Ch.  News,  xxxvi.,57,  1877. 


Sylvite 
1873 
31  01 
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Syngemte.— App.  11.,  p.  54. 

Szaboite.  A.  Koch,  Min.  Petr.  Mitth.,  i,  79,  350,  1878;  von  Lasaulx,  Z.  Kryst.,  iii., 
288,  1879 ;  Gonnard,  Bull.  Soc.  Min.,  ii ,  150,  184,  1879. ,      , .  ^^       .        ^ . 

Triclinic ;  in  minute  (1  mm.  long,  -5  broad)  thm  tabular  {i-l)  prismatic  crystals,  termi- 
nated at  one  extremity  and  vertically  striated  ;  also  acicular.  1  A  1'  =  87°  15',  i-t  /\I  = 
13:5°  34'.  H.  =  6-7.  Gr.  =3*5U5.  Lustre  vitreous;  on  some  planes  tending  to  metallic 
and  pearly.  Color  hair  brown ;  in  thinnest  translucent  crystals  brownish  red,  hyacinth 
red.    Streak  tending  to  copper  red.    Translucent  to  opaque.     Analysis  : 

SiO.         Fe.203(Alo03  tr.)   CaO(MgOtr.)    NaaO  ign. 

53-35  44-70  3-12  tr.  040     =     10057. 

The  calculated  formula  is  Ca2[Feo]iiSi3  50,or,,  or  RSiOs;  but  v.  Lasaulx  remarks  that  the 
iron  is  probably  mostly  present  as  FeO.  B.  B.  fuses  with  difiBculty ;  with  borax  an  iron 
bejid.  Partially  decomposed  by  HCl.  Related  in  composition  to  babingtonite,  and  in  form 
to  the  pyroxene  group ;  most  closely  to  rhodonite. 

Occurs  with  pseudobrookite  (q.  v.)  and  tridymite,  in  cavities  in  the  andesite  of  the  Aran-  \ 
yer  Borg,  Transylvania.  Also  on  Mte.  Calvario  (Etna),  near  Biancaville,  Sicily;  also  -1 
kiveau- Grand,  Monte  Dore.     Named  after  Prof.  J.  Szabo,  of  Budapest. 

Szmikite.      T.  von  Schrockinger,  Verb.  Geol.  Reichs.,  1877,  115. 

Amorphous,  stalactitic,  with  botryoidal  surface.     H.  =1-5.     G.  =  3-15.     Color  whitish,   n 
on  the  fracture  reddish  white  to  rose  red.     Fracture  earthy,    splintery.     Analyses:  1, 
Schrauf;  2,  Dietrich,  gave: 


SO, 

MnO 

H2O 

1. 

47-43 

41-78 

10-92     = 

=     100-13 

2. 

4711 

41-61 

1119     = 

=      99-91 

.  These  correspond  to  the  formula  :  MnS04  +  H2O,  requiring:  SO3  47*43,  MnO  42-01,  H2O 
1005  =  100.  Exposed  to  damp  air  in  small  fragments  becomes  deeper  red,  and  increases 
slightly  in  weight.  From  Felsobanya,  Transylvania.  Named  after  Mr,  Szmik,  Coun- 
sellor of  Mines. 

Tachylyte,  Min.,  p.  245. — Occurrence  of  a  similar  mineral  in  the  basalt  of  Royat,  Puy- 
dc-Dome,  Gonnard,  Bull.  Soc.  Min.,  iii.,  211,  1880.* 

Talc— Mm.,  p.  451;  App.  II.,  p.  54. 

Talcosite.— App.  I.,  p.  15. 

Tammite.— App.  II.,  p.  55. 

Tantalite  Min.,  p.  514;  App.  II.,  p.  55.— From  North  Carolina,  Konig,  Froc.  Ac.  Nat. 
A  hil.  18^6,  39  Coosa  Co.,  Ala.,  J.  L.  Smith,  Am.  J.  Sc,  III.,  xiv.,  323,  1877.  Yan- 
o7ro%^ ?.'J!^^}P}^^  CVm.9^foc^•  (Am.  J.  Sc,  III.,  xix.,  131,  1880):  a)TsL,0,  59-92,  Cb^Os 
23-G3,  FeO  1286,  MnO  3-06,  MgO  0-34  =  99-81.     Massive.    G.  =  6-88. 

bee  also  CoJumhite,  p.  29. 

-p.:^,  'Tianganesian  variety  is  called  mangantantalite  by  ^.  ^.  Nordenskiold  (Geol.  For. 
l^orh.,  Ill  284,  1877).  In  orthorhombic  ( ?)  crvstals.  Cleavage  m  one  direction  distinct, 
in  two  others  less  so;  the  last  make  with  each  other  and  with  the  first-named  nearly  right 
anglos.  H  =  5-5_6.  G.  =6-3.  Lustre  vitreous.  Color  reddish  to  blackish  brown;  by 
transmitted  light  a  fine  red. 

Composition  given  by  the  (approximate)  analysis  :  TaoOsCCbsC)  85-5,  MnO  9-5,  FeO  3-6, 
^•40  P  n  1  1^  Formula,  (Mn.Ca,Fe)Ta,Os,  which  requires  :  TaoO,  86-43,  MnO  9-01,  PeO 
6  4..  LaU  ri4  _  100.  B.  B.  unaltered:  gives  a  clear  bead  with  salt  of  phosphorus;  with 
80(ia  a  manjjanese  reaction.  Occurs  with  tourmaline,  petalite,  lepidolite,  microlite,  at  Uto, 
oweacn.    [ihe  specific  gravity  leaves  little  doubt  that  the  mineral  contains  considerable 
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columbic  acid  (say  30  p.  c),  and  is  to  be  considered  as  a  mere  variety  of  tantalite  or  colum- 
bitc.     Compare  the  manganese  columbite  of  13 ranch ville,  p.  29.  J 

Tapalpite. — App.  II.,  p.  55. 

Tapiolite.— Min.,  p.  518;  App.  II.,  p.  55. 

Tarapacaite.  Raimondi,  Mincraux  du  Perou,  p.  274,  1878.  Occurs  in  minute  fragments 
of  a  brilliant  yellow  color,  in  the  midst  of  soda  nitre  (caliche*.  Ks.sontiullv  a  jx)tassium 
chromatc,  but  mixed  with  a  little  sodium  chloride,  sodium  uilruto.  and  sodium  and  potas- 
sium sulphates.  From  the  province  of  Tarapaca,  Peru  ;  also  (Domcvko,  Min.  Cliili,  :{d 
ed.,  447)  in  the  natural  salt  deposits  of  the  desert  of  Atacama,  Chili.  [Xoeda  further 
examination.] 

Taznite.    Domeyko,  C.R.,  Ixxxv.,  977,  1877;  Wm.  Chili,  3d  ed.,  p.  298,  1879. 

Amorphous,  more  or  less  fibrous  in  structure.  Earthy.  Color  yellow.  Solubk*  in  hydro- 
chloric acid,  liegarded  as  an  arsenio-antimonate  of  bismuth,  analogous  to  bindluilnite, 
and  believed  to  have  been  derived  from  the  alteration  of  some  sulpharsenite  or  anti- 
monate  of  bismuth.  Very  impure,  from  the  admixture  of  varying  quantities  of  bisnmth 
ochre.  An  analysis  gave  :  BioOs  (sol.  in  UNO)  42*00,  Bi  O'a  (united  with  Sh  and  As) 
29  50,  SboOo  5-29,  As.,0.-,  12-20,  Fe,O3  7  00.  H.O  400,  insol.  100=  101-89.  A  second 
analysis  gave  :  BioOs  oi:35,  Sb.-Oo  1117,  As.O,  16  54,  Fe.Oa  8'70.  11,0  4-54,  insol.  (sili- 
cates) 12-50  =  98 "80.  Obtained  with  other  bismuth  minerals  from  the  mines  of  Tazna  and 
of  Choroloque,  in  Bolivia.     [A  heterogeneous  substance,] 

Telaspyrine.  C.  JJ.  Shepard,  Contrib.  Min.,  1877.  Pyrite  containing  tellurium,  from 
Sunshine  Camp,  Colorado. 

Tellurite,  Min.,  p.  188. — In  cracks  in  native  tellurium,  at  the  Keystone,  Smuggler 
mines,  and  as  an  incrustation  at  the  John  Jay  mine,  Colorado.  In  minute  prismatic  cr}'s- 
tals.  Clcavable  in  one  direction.  Yellow  to  white.  Composition,  TeO.,.  Gcnth,  \m..\*hjl. 
Soc.  Philad.,  xvii.,  118,  1877. 

Tellurium,  Min.,  p.  19  ;  App.  II.,  p.  55. — From  various  mines  in  Bowlder  County, 
Colorado,  Gentli,  Am.  Phil.  Soc.  Philad.,  xvii.,  113,  1877. 

Genth  describes  a  peculiar  variety  from  the  Mountain  Lion  mine,  whitli  Berdell  has 
called  LIGNITE.  It  occurs  in  thin  plates.  H.  =  3.  G.  =4-005.^  Color  dark  gray.  Appar- 
ently homogeneous  in  appearance,  but  in  fact  containing  30  p.  c.  SiOaandCp.c.  AijO» 
(Fc/Ou). 

Texnaxtite,  Min.,  p.  104.— Anal.,  Wilhelminc  mine,  Seilauf,  in  the  Spessart,  Petersen, 
J.  Min.,  1881,  i.,  262. 

Sandbergerite,  from  several  localities  in  Peru,  Raimondi,  Mm.  Perou,  p.  115  ct  sct|., 
1878. 


uneven.     Brittle.     Analysis 


S  As  Sb  Sn  Cu  Pb  Ag  Fe 

2718        17-11  tr.  1-41        43-23        3-31        2-87        002  =  100-16. 

Formula  approximately  4RS,  As.Ss,  or  that  of  tennantite,  with,  however,  the  unusual  con- 
stituents, lead,  tin,  and  silver.  It  also  diifers  from  tennantite  in  color  and  texture,  B.  B. 
decrepitates  and  fuses  easily  to  a  black  shining  ma.^s,  which  gives  a  copix  r  bead  with  sodo. 
In  the  clo'^ed  tube  gives  a  sublimate  of  arsenic  trisulphide.  Attacked  slightly  by  HU; 
decomposed  by  strong  HNO,,  with  the  .separation  of  lead  sulphid.;  and  arsonie  tnoxide. 
Occurs  in  small  masses  imbedded  in  geocronite.  Associated  with  galenite  at  I'alu, 
Sweden. 

Tenorite,  Min.,  p.  I.'^O.— Triclinic,  according  to  A'aM-otraA-y,  chiefly  on  optical  grounda. 

Z.  Kryst.,  ii'i.,  279,  1879. 
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A  product  of  the  alteration  of  tenorite  is  called  atelina  (atelite)  by  Scacchi  {Ait.  Acead. 
Napoli,  vi.,  Dec.  13,  ISTiJ).  Observed  as  more  or  less  complete  pseudomorphs  after  teno- 
rite, aiid  formed  by  the  action  on  the  latter  of  hydrochloric  "acid ;  as  a  result  the  black 
color  is  changed  to  green.  An  analysis  gave :  CuO  45  59,  CuCla  38 '19,  H2O  and  loss  16-22 
=  100.  This  corresponds  to  'iCuO  +  CuClo  +  3H2O,  or  CuCla  +  SCHaCuOs)  +  H2O,  which 
requires :  CuO  45-76,  CuClo  3868,  HoO  15*56  =  100.  Found  at  Mt.  Vesuvius,  as  a  result 
of  the  eruption  of  April,  1872.     [Not  far  from  atacamite.] 

Tephroite,  Min.,  p.  250;  App.  II.,  p.  55.— Anal.,  Langban,  Sweden,  Pisani,  C.  R., 
Ixxxiv.,  1511,  1877.  An  analysis  of  picrotephroite,  from  Langban,  Wermland,  Sweden, 
gave  S.  R.  Paijkull:  SiOo  33-70,  MnO  51-19,  CaO  0*95,  MgO  12-17,  ign.  044  =  98-45; 
Geol.  For.  Forh.,  iii ,  351,  1877. 

Tequezquite.  Corruption  of  Tequixqiiitl,  a  mineral  substance  formed  of  mixtures  of 
different  salts,  especially  sodium  carbonate,  and  sodium  chloride  ;  from  Texcoco,  Zum- 
pango,  in  the  Valle  de  Mexico,  and  elsewhere  in  Mexico.     Naturaleza,  iii.,  ^39-246,  1875. 

Tetrad YMiTE. — Min.,  p.  SO;  App.  II.,  p.  55. 

Tetrahedrite,  Min.,  p.  108;  App.  II.,  p.  55.— Cryst.,  twins,  Kopp,  J.  Min.,  1877,  62. 
HorhiuLscn,  Seligmann,  Z.  Kryst.,  i.,  335,  1877;  Groth,  Min.-Samml.  Strassburg,  p.  66, 
1878.     Ilorhausen,  vom  Rath,  Z.  Kryst.,  v.,  258,  1880.    - 

Analy.se.S;  Newburyport,  Mass.,  Miss  E.  H.  Swallow,  Proc.  Bost.  Nat.  Hist.  Soc,  xvii., 
465,  1875.  Clara  mine,  Schappbachthal,  Mutschler,  Ann.  Ch.  Pharm.,  clxxxv.,  206. 
Gardsjon,  \yerailand (aphtonite),  Nilson,  Z.  Kryst.,  i.,417,  1877.  Kahl,  nearBiber,  Hesse, 
witli  Co  0-50,  As  2  6,  Mutschler,  Jahrb.  Min.,  1877,  275.  Brixlegg,  Tyrol,  Untchj  and  Be  eke, 
Min.  Mitth.,  1877,  273,  274.  Huallanca,  Peru,  occurrence  described,  H.  Sewell,  Am.  J. 
Sc,  III.,  XV.,  317,  1877;  anal,  by  Comstock,  ibid.,  xvii.,  401.  1869.  Hungary,  Hidegh; 
Min.  Mitth.,  ii.,  :^50,  1879.  Mine  d'Araqueda,  Cajabamba,  Peru,  Raimondi,  Min.Perou,  p. 
114, 1878.     Arizona  (16-23  Pb),  Clarke  and  Owens,  Am.  Chem.  Journ.,  ii.,  173,  1880. 

Recent  formation  at  Bourbonne-les-Bains,   Dauhree,  C.  R.,lxxx.,  463,  1875. 

A  variety  is  called  maltnofskite  by  Raimondi  (Domeyko,  5th  Append.  Min.  Chili,  1876  ; 
also  Kaimondi,  Min.  Perou,  p.  122,  1878).  Occurs  massive.  Color  gray  with  a  metallic 
lustre.  An  analysis  gave  :  S 24-27,  Sb  24-74,  As  0-56,  Pb  13-08,  Cu  14-37,  Ag  11  92,  Fe 
9-12,  Zn  1-92  =  100.  Remarkable  for  its  high  percentage  of  lead.  From  the  mines  of 
Carpa  and  Llaccha  (above  anal. ),  district  of  Recuay,  Peru. 

Another  mineral,  near  tetrahedrite,  is  called  frigidite  hj  A.D^AcMardi.  Rarely  crys- 
tallized ;  generally  granular,  compact,  massive,  with  a  subconchoidal  structure.  H.  =  4. 
""•  if  ^'^'.  I-iustre  metallic.  Color  grayish  steel.  Powder  grayish  black.  B.  B.  fuses 
easily,  yielding  copious  antimonial  fumes.     Analysis  by  A.  Funaro  : 

S  Sb  Cu  Fe  Ni  Ag  Zn  SiO^ 

29-60        25-59        19-32        12-67        755        004  tr.  2-20     =     96-97. 

This  docs  not  correspond  very  closely  with  ordinary  tetrahedrite,  nor  with  the  mineral 
Sn  i"^  <:oPFiTE  by  Bcchi,  from  this  same  locality,  and  for  which  he  obtained  :  S  27-01,  Sb 
^41  iQ~Q  "^"■^^'  ^^  ^^'^^  =  ^^"^^  (referred  to  tetrahedrite  by  D'Achiardi,  Min.  Tosc,  ii., 
tJ41,  18  <  3).  [In  view,  however,  of  ih^  incompleteness  of  Funaro's  analysis  (3  p.  c.  loss,  2 
P.  c.  gangue),  the  calculation  of  a  formula  has  but  little  value.!  From  the  mines  in  the 
valle  del  Frigido,  Apuan  Alps. 

Xo^^l3"l8^-8^*    -^'^^^^'^*^"'^^^'  ^-  ^-'  Ixxxvii.,  314,  1878;  Lindstrom,  CEfv.  Ak.  Stockh., 

Massh-e,  compact.  II.  =  3  5.  G.  =1-877.  Lustre  greasy,  dull.  Color  white.  Translu- 
cent, t  racturo  subconchoidal.  Analyses  by  Lindstrom,  on  material  collected,  1,  by  Pol- 
hcmier,  about  1805;  2,  by  Nordcnskiold,  1859;  and  3,  by  Engberg,  1878  :  * 

1  ^'?o  ?n^  .^^'  ^^^  2^^  ALOaMgO  Na^O  K^O  CI 

9  oS  5"^?  P'^2  ^'^•43  42-16  0-17     tr.  018  007  0-13  =     99-78. 

I'  o'-Iq  ati  ]l'^^  ^'^"^^  41-80  0-17     ....  0-07  0-07  0  14=     98-52. 

rf.  9-^8  6-88  13-34  27-24  42*63  0-13     ....  0-07  0*10  0-10  =  100-27. 
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The  formula  calculated  by  Lindstrom  is  CaSiOs  +  CaCOs  +  CaSO«  +  14aq,  which  re- 
quires  :  SiU,  91)3,  CO,  7^8,  SO,  13-2r>,  CaO  27-8>,  11,0  4172  =  100.  B.  H.  swells  up, 
colv)rs  the  flame  red,  but  infusible.  In  salt  of  phosphorus  a  skeleton  of  silica.  In  the 
closed  tube  decrepitates  and  ^ives  off  much  watt-r. 

Occurs  filling  cavities  and  crevices  at  the  Bjclke  mine,  near  Aareskuta,  Jomtland,  Sweden ; 
vX  first  soft,  but  hardens  on  exposure  to  tlic  air.  A  fine  fil)rous  chalk-while  minenil  occurs 
with  it,  and  is  regarded  as  a  decomposil ion  product :  11.=:  r5-2-5.  Comjxjsition:  SiO, 
11-85,  CO,  6-3G,  SO3  13-31,  CaO  25-74,  Al.O^  (Fe,0:,)  2-58.  Named  from  bav^a^o:),  to  be 
snrpn'setl,  in  allusion  to  the  remarkable  composition. 

TiU-ncbohm  (quoted  by  Lindsti-om)  states  that  the  material  analyzed  was  horaocreneous 
undor  the  mi' ros^ope,  having  a  fibrous  structure.  Bertrand  (Bull.  S(x.'.  Min.,  iii.,  15J);  iv., 
8)  states  that  he  identified  calcite,  gypsum,  and  a  third  mineral,  probably  woUastonito,  in 
thaumasite,  and  hence  regards  it  as  a  mixture  ;  he  states  that  (.'hemical  trials  by  Damour 
confirm  this  conclusion.  Nordenskiold,  however  (Geol.  For.  Forh.,  v.,  270,  1880).  claims 
that  Bertrand's  observations  were  not  made  on  the  pure  mineral,  and  that  the  mixture  pro- 
I)oscd  would  not  have  the  above  composition.  Finally,  Cohen  confirms  by  microscopic 
examination  the  essentially  homogeneous  (J.  Min.,  1881,  ii.,  21  rcf.)  appcamnce;  he  .sepa- 
rated some  gypsum  and  a  carbonate  soluble  in  acetic  acid,  but  does  not  regard  the  matter 
as  settled.  A  further  critical  examination  is  needed,  in  view  of  the  seemingly  very  improb- 
able composition  deduced. 

Thenardtte,  Min.,  p.  615. — Province  of  Arequipa.  Peru,  Raimondi,  Min.  I\'rou,  p.  287, 
1878.  Balchaschsee,  Central  Asia,  vom  Rath,  Z.  Kryst.,  iv.,  4;j0;  Ber.  nied.  Gcs.  Bonn, 
Aug.  4,  1879. 

Occurs  in  large  deposits  on  the  Rio  Verde,  Arizona,  B.  Silliman,  Am.  J.  Sc.,  Ill ,  xxii., 
204,  1881.  An  analysis  of  this  bv  Dunham  gave :  (5)  SO3  5630,  Na,0  [43-02],  CaO  0-12, 
MgO  0-02,  CI  0-10,  insol.  0-38  =  iOO. 

From  Aguas  Blancas,  Atacama,  cryst.  anal.,  Bdrwald,  Z.  Krj'st.,  vi.,  36,  1881. 

Thinolite. — See  Oay-Lussite,  p.  51. 

Thomsenolite,  Min.,  p.  129;  App.  II.,  p.  55.— See  Pachnolite,  p.  88. 

Thomsonite,  Min.,  p.  424  ;  App.  II.,  p.  55. — Cryst.  form  determined  with  accuracy, 
i  A  i  =  90°  26',  c  (vert.)  :b:d=  1-0095: 1  :  0-9925,  from  Is.  Laaven,  Langcsimfiord.  Xor 
way,  Brogger,  Z.  Kryst.,  ii.,  289,  1878. 

Anal.,  Grrand  Marais,  Minn.,  Konig,  Nat.  Leisure  Hour,  1878,  Xo.  8.  Monzoni,  John, 
Verb.  Geol.  Reichs.,  1875,  305. 

Peclcham  and  Hall  (Am.  J.  Sc,  III.,  xix.,  122,  1880)  describe  in  detail  the  thomsonito 
amygdulcs  from  the  diabase  of  Grand  Marais,  Lake  Superior.  These  oc-cur  in  place,  and 
also  as  polished  pebbles  on  the  shores  of  the  lake.  Three  varieties  are  distinguishe<l :  I., 
opaque  white,  resembling  porcelain,  with  conchoidal  or  occasionally  fibrous  structure;  II., 
in  spherical  or  ellipsoidal  forms,  with  fibrous  radiated  structure;  sometimes  with  several 
centres,  often  flesh-red,  with  zones  of  green,  red,  and  white  ;  HI.  (called  lintoxite).  struct- 
ure fine  granular,  not  radiated  or  crystalline,  and  of  green  color;  sometimes  this  vjincty 
forms  a  centre  surrounded  by  either  var.  1.  or  II.  Hardness  of  the  difTerent  forms  5-6. 
G.  =2-33-2-;]5;  2*2  in  weathered  pebbles,  ilnalyses  by  I^Iiss  L.  A.  Linton  :  1,  var.  I.;  2. 
var.  IL  ;  3,  calculated  from  2,  on  the  assumption  that  the  tnie  amount  of  SiO,  is  40  45 
p.  c.  (as  in  1),  the  remainder  being  due  to  free  quartz;  4,  var.  III. 

SiO,        ALO3      FecOa      FeO        CaO        Na.O       K,.0      11,0 

1.  ^40-45        29-50        023        ....         1075        4-76        0-:;6      l-'^'O^^  "  ^^^'^j^- 

2.  5  46-02        26-72        0  81        ....  9-40        3-76        039      1 'f  J«)  -   9 1  !>«• 

3.  40-45        29-37        0-88        ....         1043        4-28        0-42       V  l!'^  "^  00  uX' 

4.  im^oniVe.  40-61        30-21        ....        0-40        1037        4-06        0-49      13-. 5  =.  9989. 

The  analyses  lihDve  that  all  the  specimens  examined  arc  the  s;ime  species.  thoin.sonite. 
The  polished  pebbles  are  often  of  great  beauty,  and  are  highly  valued  for  ornaments. 

Thorite.  Min.,  p.  413;  App.  II.,  p.  55.-Arendal,  Norway  crystals  in  form  of  zircon 
(pseudomorphs),  and  analysis,  Nordemkiuld,  Geol.  For.  FGrh.,  m..  226,  18-6.  llittorO, 
Lindstrom,  ib.,  v.,  500,  1881. 
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A  mineral  related  to  thorite,  but  differing  in  the  large  percentage  of  uranium  present, 
hafbeen  described  by  Collier  (Journ.  Am.  Ch.  Soc. ,  ii. ,  78,  1880)  under  the  name  uranotho- 
piTE  Massive  11-5.  G.  =  4-126.  Lustre  resmous  to  subvitreous.  Color  dark  red 
brown. '  Streak  yellow  brown.  Fracture  subconchoidal.  An  analysis  by  H.  B.  Parsons 
yielded: 

SiO.        ThOo       UoOo    Fe.03     AI.O3      PbO         CaO      MgO    Na.O      H,0 
lU-S        52-07        9-96        4C1        0-33        0-40        2*34        0-04      O'll      11-31  =  99-95. 

I?.  B.  infusible.     From  the  Champlain  iron  region,  N.  Y.,  exact  locality  unknown. 

TuROMBOLiTE,  Min.,  p.  r}(j2.Sc7irauf  (Z.  Kryst.,  iv.,  28,  1879)  obtained  G.  =  3'67,  also: 
CuO  39-44,  Fe.Oa  1*05,  H.,0  16-56,   SboOs  6  65,  Sb.Oa  32-52,  loss  3  78  =  100.     Whether 
this  is  a  true  compound  or  only  a  mixture  is  uncertain;  if  the  former,  the  minersl  belongs    1 
with  the  no  less  uncertain  stetefeldtite,  partzite  (Min.,  p.  188)  and  rivotite  (App.  II.,  p.  48).     ] 

TnuRixGiTE,  Min.,  p.  507. — Cryst.  and  anal.,  Zirmsee,  Carinthia,  v.  Zepharovich,  Z.     i 
Kryst.,  i.,  371,  1877;  li.,  195,  1878.  j 

Tincalconite.  C.  U.  Shepard.  Borax  from  California,  pulverulent  and  efflorescent,  32 
p.  c.  water.  Bull.  Soc.  Min.,  i.,  144.  , 

TiTANiTE,  Min.,  p.  383;  App.  II.,  p.  55.— Cryst.,  in  mica  schist,  Lama  della  Spedalac-  1 

cio,  Uzielli,  Accad.  Line.  Mem.,  III.,  i.,  158,  1877.     Albani  Mts.,  Sella,  Z.  Kryst.,  i.,  250,  J 

1877.    Tyrol,  W.  J.  Lewis,  Phil.  Mag.,  V.,  iii.,  455,  1877.     Zermatt  (grecnovite\  Einize,  ■ 
Z.  Kryst.,  ii.,  310,  1878.     Finland,  I".  J.  Wiik,  Z.  Kryst.,  ii.,  496;  Groth,  Min.-Samml. 

Strassburg,  p.  252,   1878.     Zoptau,   vom  Bath,  Z.  Kryst.,   v.,  255,  1880.     Ilmen  Mts.,  i^.  .• 

Jeremejef,  Verb.  Min.  Ges.  St.  Pet.,  II.,  xvi.,  254,  1881.  \ 

Absorption  of  light  measured  photometrically,  Pulfrich,  Z.  Kryst.,  vi.,  155,  1881. 

Optical  determination  in  thin  sections  of  rocks,  Fouque  and  Levy,  Ann.  Min.,  VII.,  xii.,  \ 

437.  1S77.  ■ 

Anal.,  Waldheim,  Saxony  (0-88  Y.On),  Schmoger,  ZS.  G.  Ges.,  xxvii.,  204,1875.    Gren-  J 

ville,  Canada,  Harrington,  Geol.  Canada,  1878.  ] 

In  enormous  crystals,  with  apatite,  from  Renfrew,  Canada,  sometimes  weighing  72  lbs.  ' 
(Kunz). 

A  variety  of  titanitc  from  Sm&land,  Sweden,  is  called  alshedite  by  C,  W.  Blomstrand 
(jNIinnesskrift  Fys.  Siillsk.  Lund,  1878,  p.  7).  Occurs  in  imperfect  crystals,  sometimes 
small,  sometimes  1-1-5  in.  in  length;  also  massive,  imbedded  in  quartz.  Form  uncertain, 
proV)ably  similar  to  titanitc  (Topsoe);  two  cleavages  inclined  125|°.  II.  =  3*36.  G.  =  5. 
Color  pale  brown  to  ash  gray.  Opaque.  B.  B.  readily  fusible  to  a  black  bead ;  soluble  in 
HCl.     Analysis  :  1,  mean  of  5  more  or  less  complete  analyses;  2,  mean  of  3  analyses: 

SiOa     TiOa    SnOo  AL.Oj  FcoOa  Y.-Oa     CaO    MnO    MgO  K20,Na..O  H^O 

1.(5)28-26    36-61    047    3*11    4-25    2-78    21-06    0-98    0-48        0-70       1-20  =  100-17. 
2.  il)  30-61    35-86    038    347    3-61    257    20-51    0-82    0-32        0-58       1-89  =  10062. 

The  mineral  consequently  falls  between  titanite  and  keilhauite,  and  is  not  far  from  groth- 
ite,  Min.,  p.  386. 

Titanomorphito.  A.  von  Lamulx,  J.  Min.,  1879,  568;  Z.  Kryst.,  iv.,  162,  1879. 
^  MonochnK;;  isoiuorphons  with  titnnite,  with  corresponding  planes  and  angles.  Usually 
m  granular  aggregates,  oflcn  with  fibrous  structure,  surrounding  kernels  of  rutile,  or  of 
nitilc  and  menaccanite  (uigrin).  or  menaccanite  alone,  from  the  alteration  of  which  it  has 
arisen.  Color  white.  Optically  biaxial  (microscope),  with  interference  figures  resembling 
those  of  titanite  {p  >  v),  2E  =  45^-50° ;  positive.     Analysis  by  Bettendorff : 

TiO^  CaO  FeO 

74-32  2527  tr.     =     99-59. 
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This  corresponds  to  CaTisO:,,  or  a  calcium  titanate.  B.  B.  fuses  to  a  pray  glass.  With 
salt  of  phosphorus  gives  a  reaction  for  tittmium;  by  liCl  partially,  by  HaSOi  completely 

decomposed. 

From  the  hornblende  schists  of  the  "  liolie  Eulo,"  Lamp<'rsdorf,  Silesia.  I>asaulx 
regards  the  white  decomposition  product  of  titanic  iron,  often  obs<'rv(.'d,  f.^^pcciullv  in  h(»rn- 
blendic  rocks,  and  called  leucoxlne  by  (iumbel,  as  idi-nticid  with  tiUmomorpliite  ;  this 
would  soem,  liowever,  to  require  further  proof.  Compare  remarks  by  C.  W.  Cross,  Min. 
Petr.  Mitth.,  iii.,  401,  1880.  [According  to  (Jroth  (Tab.  Uebers.  Min.,  p.  118.  1882),  Knop 
states  that  titanomorphito  is  identical  with  titanite] 

ToroRNALiTE,  App.  II.,  p.  56. — Several  chloro-iodidos  of  silver  and  mcnurv  an^  dcsci  ilxnl 
by  Domeyko,  5th  App.,  p.  40,  1876;  6th  App.,  p.  aO,  1878;  'Sd  cd.  Mhi.  t'liili,  p.  4:i0  et 
seq.,  1879. 

Topaz,  Min.,  p.  376;  App.  II.,  p.  56. — Cryst.,  Framont,  and  optical  exam.,  Bertrand, 
Z.  Kryst.,  i.,  297,  1877.  Saxony  and  Bohemia.  Laspeip-ex,  Z.  Kr\-st.,  i.,  874,  1877.  Ilmen 
Mts.,  V.  Jeremcjef,  Verh.  Min.  Ges.  St.  Pet.,  II.,  xiii.,  416.  Durango,  Mexico,  Des  Cloi- 
zeaux,  J.  Min.,  1S78.  40.  Russian,  Scligmann,  Z.  Kryst.,  iii..  SO,  1878.  Mt.  Bischof,  Vic- 
toria, vo7n  Bath,  Ber.  nied.  Ges.  Bonn,  Jan.  13,  1879.  Elba,  Cursi,  Z.  Krvst.,  v.,  004, 
1881. 

Pseudo-orthorhombic  (monoclinic),  according  to  the  view  of  Mallard,  Ann.  Min.,  VII., 
X.,  155,  1876. 

Crystallogenetic  discussion,  Scharff.  J.  I\Iin  ,  1878,  108.  Specific  gravity  determinations, 
Church.,  Geol.  Mag.,  II.,  ii.,  322,  1875.  Inclosures,  CO,,  etc.,  Ilnrtleij,  J.  Ch.  Soc.,  March, 
1877,  241  ;  Erhard  and  Stclzner,  Min.  Petr.  Mitth  ,  i.,  450,  1878;  A.  A.  Julien,  J.  Amer. 
Ch.  Soc,  iii.,  41,  1881. 

Anal,  (pycnite),  Cerro  del  Mcrcado,  Durango,  Mexico,  Chrufitschojf,  Z.  Kryst.,  iii.,  634, 
1879.     Loss  upon  ignition,  Rammehherq,  Wiod.  Ann.,  vii.,  147,  1879. 

Altered  to  muscovite  (damourite),  Frenzel,  Min.  Petr.  Mitth.,  iii.,  513,  1881.  Pyrophy- 
salite  altered  to  massive  damourite,  Kfirarfvet,  Fahlun,  Sweden,  Atterhcrg,  Geol.  For. 
Forh.,  ii.,  403,  1875. 

ToRBAXiTE,  Min.,  p.  742.— Liversidgo  describes  the  so-called  "kerosene  shale  "  of  New- 
South  Wales,  and  refers  it  to  torbanite ;  this  is  the  su])stance  called  irollonf/ovf/ife,  which 
name,  however,  is  not  appropriate,  as  the  specimen  described  came  not  from  Wollongong, 
but  from  Hartley,  Proc.  Roy.  Soc.  N.  S.  W.,  Dec.  8,  1880. 

Tobermorite.      Ileddle,  Min.  Mag.,  iv.,  119,  1880. 

Massive,  fine  granular.  G.  =  2  423.  Color  pale  pinkish  white.  Translucent.  Analyses: 
1,  Tobermory ;    2,  north    of  Tobermory,  toward  Bloody  Bay. 

SiO..     AI.O3   FC.O3     FeO       CaO      MgO      K..0    Xa.O    R-.O 
1  46-51       240       114      1-85      3;V10      0-47      1-45      0-30    12-61   =  100-19. 

2!  G.=  2-423  46-6-3      3-89      0-66      1-08      3:]-9S      ....       0-57      089     12  11=    09-81. 

Occurs  filling  cavities  in  the  rocks  near  Tobermory,  Island  of  Mull.  [Very  near  gyro- 
lite,  if  not  identical  with  it.] 

ToRBERNiTE.— Min.,  p.  585;  App.  II.,  p.  56. 

Tourmaline,  Min.,  p.  365;  App.  II.,  p.  56.-In  crystals  as  an  outer  shell,  enveloping 
orthoclnse,  from  Port  ilenry,  N.  Y.,  E.  J{.WiUinm.,Xm.  J.  Sc,  ^JI  ;,^»-' .--^'  '*"'«;,.      , 

Pseudo-rhombohedral,  analogous  to  beryl  and  apatit(>.  acconhng  to  the  Me>»  of  JJnllard, 
Ann.  Min.,  VII.,  x..  150,  1876.  ^  1  ^    r   r    7       i>i  .-i   \t-«. 

Power  of  eoiKiucting  heat  and  electricity,  S.  P.  Tlwmpson  and  0.  J.  ^'^^Z'  "'i^-^'^" 
v.,  viii.,  18,  1879  ;  ib.,  x  ,  67,  1880  ;  sam;.  s.d)j.'ct,  J' l^^raUL  >.-  \  r.>e.  I  ubl.  Sx.  II  . 
i.,  370,  1880  Specific  gravitv  determmation.'^.  ^/n/rr/j,  Geol  3lag^,  11.,  lu  s^-,  iP">. 
Rela  ion  of  electrical  c.mductivity  to  absorption  of  light,  with  reference  to  .MaxweUs 
thonrv  <J  P  Thnmn^nn  Phil  Mae  V  ,  x..  112.  1881.  Abs<irpt ion  of  light  men.suro<i 
Ittomcfric^llf  S}nW,;  Z.  KrS:,  vi'.  151.  1881.  Electricity  produced  by  prc«ur«. 
Jacques  ^nd  Fierre  Curie,  C.  R.,  xcii.,  180,  1881. 
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Anal.,  in  dolomite  at  Campo  Longo,  Elh^^IJngelmann  Z.  Kryst ,  ii    312   1878. 

Occurrence  of  red  and  green  varieties  at  Wolkenburg,  Saxony,  Credner  Ber.  Ges  Leip- 
,,v  Yj  iq  a  Min  1877,  528).  As  a  contact  mineral  adjoining  a  granite  vein,  Mt.  WiL 
hfd,  N.  H.,  Mawes,  Am.  J.  Sc,  III.,  xxi.,  21,  1881. 

Teautwintte.— App.  II.,  p.  56. 

Trtdymite  Min  ,  P.  P05  ;  App.  XL,  p.  50.— Pseudo-hexagonal  through  twinning  (tri- 
clinic)  Is  shown  bv  an  optical  examination  hj  Schuster,  Min.  Petr.  Mitth.,  i.,  71,  1878,  and 
nenrlv'thesainetiraeindependently  by  v.XasaMZ2;,Z.  Kryst    iL,  2^8,  1878.  _ 

In  'white  ashes  eiectcd  from  the  island  Vulcano,  Baltzer,  ZS.  (x.  (xes.,  xxvii.,  57,  1875. 

Made  artificiallv,  Hautefeuille,  C.  R.,  Ixxxiii.,  1133,  1194,  1878  (Bull.  See.  Min.,  i.,  1, 
1878).  Found  with  zinc  spinel  in  a  zinc  furnace,  as  products  of  the  alteration  of  the  zinc 
muffles,  Schulze  and  SteJzner,  J.  Min.,  1881,  i.,  121. 

See  also  Asmanitc,  p.  10. 

Trinkerite.— App.  I.,  p.  16. 

Triphylite,  Min.,  p.  541.— Analyses  by  S.  L.  Penfield :  1,  Bodenmais,  Bavaria,  color 
lifrhtblue,  G.'::::  3-549;  2,  Norwich,  Mass.,  color  grayish  green,  G.  =  3-534  (Am.  J.  Sc, 
III,  xvii.,  226,  1879) ;  3,  Grafton,  N.  H.,  color  light  blue,  G.  =3-52,  lb.,  xiii.,  426,  1877. 

P..O5 

1.  il)  43-18 

2.  (5)  4^4-76 

3.  (5)  44-03 

I  II  I  II 

These  correspond  closely  to  the  formula  :  RRPO4  =  R3PO4  +  RsPqOs,  which  is  thus 
proved  to  be  the  true  composition  of  the  species. 

Triphylite— Lithiophilite,    G.  J.  Brush  and  U.  S.  Dana,  Am.  J.  Sci,,  III.,  xvi.,  118, 

1878;  ibid.,  xviii.,  45,  1879. 

Orthorhombic.  Cleavage:  basal  highly  perfect;  brachydiagonal  nearly  perfect;  pris- 
matic interrupted,  IaI=  130\  Massive.  H.  =  4*5.  G.  =  3-424-3-482.  Lustre  vitre- 
ous to  resinous.  Color,  salmon  color,  honey  yellow,  yellowish  brown,  light  clove  brown. 
Streak  uncolored.  Transparent  to  translucent.  Fracture  uneven  to  subconchoidal.  Optic- 
axial  plane  in  the  basal  section;  acute  bisectrix,  positive,  normal  to  brachypinacoid.  Ax- 
ial angle  in  oil  (n  =  1*47),  74'  45'  red,  79°  30'  blue.  Axial  colors,  d  deep  pink,  c  (vert.)  pale 
greenish  yellow,  b  faint  pink. 

Composition  :  LiMnPO,,  or  LinP04  +  MnsPoOe,  with  the  manganese  partly  replaced  by 
iron.  Percentage  composition  :  P0O5  4522,  MnO  45*22,  LijO  956  =  100.  Analyses:  1,  H. 
L.  Wells  (ib.,  xvi.,  118);  2,  S.  L.  Penfield  (ib.,  xviii.,  47)  : 


FeO 

MnO 

CaO 

MgO 

Li^O 

K2O 

NaaO 

H,0 

gangue 

36-21 

8-90 

0-10 

0-83 

8-15 

.... 

0-26 

0-87 

0-83    = 

99-39. 

26-40 

17-84 

0-24 

0-47 

9-36 

.... 

0-35 

0-42 

....    ^= 

99-84. 

20-23 

18-21 

0-94 

0-59 

8-79 

0-32 

0-12 

1-47 

....    = 

100-70. 

P.O5 

FeO 

MnO 

Li.O 

Na^O 

H2O 

gangue 

1.    Ct. 

=  3-478    {I)  44-67 

4-02 

40-86 

8-03 

0-14 

0-82 

0-64   =    99-78,  Wells. 

2.  G. 

=  3-482   (1)  45-22 

13-01 

33-02 

9-26 

0-29 

0-17 

0-29   =  100-26,  Penfield. 

The  composition  is  analogous  to  that  of  triphylite  (q.  v.),  of  which  it  is  properly  a  va- 
riety peculiar  in  that  it  contains  mostly  manganese  in  place  of  iron.  In  the  closed  tube 
fives  traces  of  moisture,  turns  dark  brown  and  fuses,  but  does  not  become  magnetic, 
'uses  in  the  naked  lamp-flame,  and  B.  B.  gives  an  intense  lithia-red  flame,  streaked  with 
pule  green  on  the  lower  edge.*  With  fluxes  reacts  for  manganese  (0.  F.)  and  iron  (R.  F.). 
Soluble  in  acids 

Occurs  at  Branch ville,  Fairfield  Co.,  Conn.,  in  a  vein  of  albitic  granite.  In  irregular 
masses  intimately  associated  with  spodumene  (and  cymatolite,  q.  v.),"also  with  eosphorite, 
tnploidite,  rhodochrosite,  uraninite.     Named  from  lithium  and  cpiXoS,  friend. 

At  the  above  lof-ality  there  is  found  a  large  quantity  of  a  black  mineral  derived  from 
tlic  alteration  of  lithiophilite,  as  shown  both  by  its  composition  and  by  the  fact  that  it 
retains  more  or  less  of  the  structure  of  the  original  mineral,  and  sometimes  incloses  a 
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nucleus  of  it.     It  is  generally  grayish  to  pitch  black,  with  sometimes  a  purple  or  violet 
tinge.    H.  =  ;]-4.     G.  =  3 •26-3-40.      Analyses:  1,  F.  P.  Dewey,  ib.,  xvii.,  367;  2,  II   L 
Wells,  ib.,  xvii.,  368. 


1.  G.  =  3-395  (:.) 

2.  G.  =  3-2()5  (j) 


40G6 
40-38 


FcoOg  Mn^Og    MuO     Li,0   AL^O,    CaO   K-O  Nn-O  II,0  Inw)! 
12-56      25-27      11-66      5-U6      010      OIH    ....     0--19    3-07    ....J 


15-89      14-71      18-80      4-83 


0-72    0-26     tr.      3  37 


MgO  tr.  =  99-65. 

0-90  =  99-8C. 


Triplite,  Min.,  p.  543;  App.  II.,  p.  56. 
Finsk.  Vet.  Soc,  xvii..  7,  18/4-5. 


-From  Helsingfors,  Finland,  F.  J.  yViik,  (Efv. 


Triploidite.     G.  J.  Brush  and  E.  S.  Dana,  Am.  J.  Sci.,  xvi.,  42, 

1878. 

Monoclinic.  Axes,  c(vert.)  \h:d-  0-80367  :  0*53846  : 1 ;  fJ  =  7V  56. 
Observed  planes  (see  figure):  0  (c),  i-i{b),  i-i  (a),  I,  l-i{e),  2-2  (p). 
I  /\I=  59^  0',  c  /\I=  98°  53',  c  /\er=  125°  12',  c  /\p=  103°  25', 
a  /\p  =  127°  11'.  Crystals  striated  vertically.  Commonly  in  crj-stal- 
line  aggregates,  parallel- fibrous  to  columnar;  also  divergent,  or  con- 
fusedly fibrous  to  nearly  compact,  massive.  Cleavage  :  orthodiagonal 
perfect. 

II.  =  4 '5-5.  G.  =3  697.  Lustre  vitreous  to  greasy  adamantine. 
Color  yellowish  to  reddish  brown,  in  isolated  crystals  also  topaz  to 
wino  yellow,  occasionally  liyacinth  red.  Streak  nearly  white.  Trans- 
parent to  translucent.  Fracture  subconchoidal.  The  axes  of  elastic- 
ity in  the  clinodiagonal  section  nearly  coincide  respectively  with  the 
vertical  axis  (3^  to  4°  behind),  and  a  normal  to  the  orthopinacoid.  Xo 
color  absorption. 

Composition  :  R4P0O.,,  HoO  or  R.P.Oh  +  R (OIDa.     If  R  =  Mn  :  Fe  =  3 
composition:   P.O.,  31-91,    FeO  1618,    MnO  47-86,   IluO  405  =  100 
varieties  by  S.  L.  Penfield  : 


1, 
Analy 


percentage 
scs  of  two 


I 


P,05         FeO         MnO        CaO         11,0 
1.      (2)  32-11        14-88        48-45        033        4-08     =      99-85. 
2         '    32-24        18  65        42-96      undet.  .  4-09,  quartz  1-09. 

In  the  closed  tube  gives  off  neutral  water,  turns  black  and  becomes  magnetic.  Fuses 
uietly  in  the  naked  lamp-flame,  and  B.  B.  in  the  forceps  colors  the  flame  green.  Reacts 
or  manganese  and  iron  in  the  fluxes.     Soluble  in  acids. 

Occurs  at  Branchville,  Faii-field  Co.,  Conn.,  intimately  associated  with  eosphorito.  dickin- 
sonitc,  lithiophilite,  and  other  species,  in  a  vein  of  albitic  granite.  In  cry.stalline  form 
triploidite  is  very  similar  to  wagnerite,  and  as  the  formulas  of  the  latter  species  and  of  trip- 
lite  are  closely  analogous  (RaP-O,  +  RF,),  it  is  concluded  that  the  three  species  are  isomor- 
phous;  in  triploidite,  the  hydroxyl  (Oil)  takes  the  place  of  the  fluornie.  Named  from  tnp- 
Ute  and  aido'^,  form,  in  allusion  to  the  close  simihirity  between  the  two  species. 

Trippkeite.    Damour  and  vom  Bath,  Z.  Kryst.,  v.,  245,  1880  (or  Bull.  Soc.  Min.,  iii., 

175) 

Tetragonal;  c  (vert.)  =  0-9160.  Observed  planes  :  0,  iW,  7,  1,  i,  3,  3-3.  3-3.  «-V. 
Cleavage  parallel,  i-i  perfect,  /a  little  less  so  (vom  ftath).  Optically  uniaxial.  i)Obitivo 
(Des  Cloizeaux).     In  small  brilliant  crystals  (1  to  2  m;n.).  of  a  bluish-green  color. 

According  to  a  qualitative  examination  by  Damour,  es.sential  v  an  arsenite  of  copper 
(»CuO,As.6:.).  Easily  soluble  in  IIXO.  and  IICl.  B.  H.  in  the  (-io.^.!  tub<.  becomes  emi- 
raid  green  on  slight  heating,  then  the  green  disappears  and  the  color  »K'Coim'sbn>wnish:  on 
continued  ignition  the  color  becomes  yellowish  green  a  seeond  time.  Fiis^s  easilv  to  a 
green  slag.  ^In  the  oi>en  tube  gives  crystals  of  arsenic  trioxide.  ^eeurs  ui  h  ^'l'^^;"  <♦'•  «^ 
an  older  formation,  in  druses  in  massive  cuprite  from  Copia|>o,  V^^'•^,  ^.?Xl  ol^min^^ 
young  mineralogist.  Dr.  Paul  Trippke,  who  died  June  16,  1880.  [Needs  further  cxamina- 
tion  on  the  chemical  side.] 


Triiochorite.—See  Uusynchite,  p.  44. 
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Tritomite  Min.,  p.  412.— Brevig  and  Barkevig,  Norway,  complete  analyses,  Engstrom, 
Inaug.  Diss.'Upsala,  1877  (Z.  Kryst.,  iii.,  200). 

Teogerite.— App.  I.,  p.  10;  II.,  P-  56. 

Troilite,  Min.,  p.  57;  App.  II.,  p.  57.— Composition,  FeS  (notFe7S8,  Meunier,  App.  II., 
p.  57),  according  to  analyses  of  J.  Lawrc7ice  Smith,  C.  R.,  Ixxxi.,  976,  1875. 

Tscheffkixite.— Min.,  p.  S87;  App.  II.,  p.  57. 

TsciiERMAKiTE,  App.  II.,  p.  57. — Conclusion  of  Hawes,  that  tschermakite  is  only  an 
ordinary  triclinic  feldspar,  confirmed  by  Bauer,  ZS.  G.  Ges.,  xxvii.,  235  et  seq.,  1875. 

TuRGiTE.— Min.,  p.  167;  App.  II.,  p.  57. 

TuRNEEiTE. — See  Monazite,  p.  82. 

TuRQUOis,  Min.,  p.  580.— Microscopic  examination,  Bucking,  Z.  Kryst.,  ii.,  163;  iii.,  81, 

1878. 
Occurrence  in  New  Mexico,  B.  Silliman,  Am.  J.  Sc,  III.,  xxii.,  67,  1881. 

Tyreeite.  ITeddle,  Min.  Mag.,  iv.,  189,  1881.  One  and  a  half  hundred  weight  of  the 
carneHan  marble  of  Tyree,  Scotland,  dissolved  in  sixteen  gallons  of  dilute  HCl  left  as 
a  residue,  thirty  pounds  sahlite,  a  little  scapolite  and  titanite,  and  some  ounces  of  a  red 
mud.  By  decantation,  1*91  grams  of  a  powder  of  deep  brick-red  color  was  obtained.  Of 
this  mud  sulphuric  acid  dissolved  "78  gram,  leaving  118  insoluble.  The  last  was  analyzed, 
and  decided  to  be  an  impure  talc.  The  soluble  portion  yielded  :  FesOs  38  22,  AI0O3  8-23, 
FeO  3-16,  MnO  039,  MgO  29-94.  CaO  221,  H.,0  1247,  P.^Os  4^11,  SiO^  102  =  100-35.  To 
this  last  obviously  heterogeneous  substance  the  new  name  is  provisionally  given.  [Cer-' 
tiiinly  no  name  ever  given  had  less  claim  for  recognition  in  the  Science  of  Mineralogy.] 

Tyrolite. — Min.,  p.  570;  App.  II.,  p.  57. 

Tysonite.    Allen  and  ComstocJc,  Am.  J.  Sc,  III.,  xix.,  390,  1880. 

Forms  the  central-portion  of  hexagonal  crystals,  sometimes  an  inch  or  more  in  diameter, 
showing  the  planes  0,  I,  i-2.    The  crystals  are  for  the  most  part  altered  to  bastnasite  (see     : 
below).    Cleavage  basal  distinct.     H.  =  45-5.     G.  =  6'12-614.     Lustre  vitreous  to  resin- 
ous.    Color  pale  wax  yellow.    Streak  nearly  white.     Analyses : 

Ce*  La,Dit  F 

(I)    4019  30-37  [29-44]     =    10000. 

*  Atomic  weight  141-2.  +  Joint  atomic  weight,  specially  determined,  138. 

This  gives  the  ratio  Ce  +  (La,Di)  :F  =  -504  :  1-547,  corresponding  to  the  formula  (Ce, 
La,Di)nFo.  B.  B.  blackens,  but  does  not  fuse.  Inclosed  tube  decrepitates,  changes  color 
to  a  light  pink.  Insoluble  in  HCl  and  HNO..,  but  soluble  in  H2SO4,  with  evolution  of  HF. 
Occurs  in  feldspar  near  Pike's  Peak,  Colorado.     Named  after  Mr.  S.  T.  Tyson. 

The  crystals,  of  which  tysonite  sometimes  forms  a  central  zone,  consist  for  the  most  part 
or  entirely  of  hastndsite  (App.  I.,  p.  2,  also  called  hamartite  by  Nordenskiold),  which  has 
arisen^  from  the  alteration  of  the  original  mineral.  Cleavage  wanting.  H.  =r  4-4-5. 
(t.  =  .5-18-5 -20.  Lustre  vitreous  to  resinous.  Color  reddish  brown.  Streak  light  yellow- 
ish gray.     An  analysis  (5)  gave  :  Ce,Oa  41-04,  (La,Di)o03  34-76,  CO.,  20-15,  F  undet. 

1  ho  joint  atomic  weight  of  the  three  metals  was  determined  to  be  140*2,  calculating  part 
of  the  oxides  to  form  normal  carbonates,  the  remainder  as  metals,  and  estimating  the  lluo- 
rme  by  difference,  the  result  is  obtained  : 

(Ce,La,Di)203  Ce,La,Di  CO2  F 

50-13  21-83  20-15         790     =     100. 

n•TI\'^T^f^!?f"r^  ^^^^^^J"  ^"^  *^<^  formula  :  [R,]Fc  +  2rE.]C303,  which  requires  :  (Ce,La,       \ 
Di).03  49  94,  Ce,La,Di  21-32,  CO.  20-07,  F  8-67  =  100.     Compare  parisite,  llin.,  p.  703.  j 
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Ulexite,  Min.,  p.  598;  App.  II.,  p.  57.— Chemical  composition  discussed,  IIow  Chom 
News,  XXXV.,  189,  1877;  Reynolds,  ib.,  p.  213. 

AnaL,  Taiapaca,   Peru,  liainumdi,   Min.   Perou,  p.  263,  1878.     Prov.  Sulta,  Argcntino 
Kenub.,  Kyle,  Anal.  Soc.  Cienlif.  Arg..  x.,  169,  1880. 

Occurs  in  Kern  Co.,  Cal.,  Blake,  Am.  J.  Sc.,  111.,  xxii.,  323,  1881. 

See  also  Franklandite,  p.  48. 

Ullmanxite. — Min.,  p.  73;  App.  II.,  p.  57. 

Uraninite,  Min.,  p.  154  ;  App.  II.,  p.  57.— Occurrence  in  Mitchell  Co.,  N.  C.  Kerr, 
Am.  J.  Sc,  xiv.,  496,  1877;  Hidden,  ib.,  xxii.,  22,  1881. 

Occurs  in  small  brilliant  octahedral  crystals,  G.  =  9 -22-9 -28,   at  Branch villc.  Conn. 
Brush  and  E.  S.   Dana  (Am.  J.  Sc,  III.,  xvi.,  35,  1878);  analysis  (5)  by   Comstock  (\\i\ 
xix.,  220,  1880) :  U  81-50,  Pb  397,  Fe  0-40,  O  1347,  11,0  088  =  10022.     After  the  detcrl 
mination  of  the  amounts  of  UO,  and  UO3,  the  analysis  becomes  : 

UO3  UO.  PbO  FeO  11,0 

4008  54-51  427  049  0-88     =     100-23. 

This  corresponds  to  the  formula:  3R0,  +  2Ii03,  with  R  :=  U.PbaFe,,  and  K  =  U.  BB. 
the  mineral  reacts  with  fluxes  for  uranium,  and  on  reduction  yields  a  globule  of  leatl.  In 
the  closed  tube  gives  off  traces  of  water,  which  has  a  slightly  acid  reaction,  the  cause  of 
which  is  not  explained. 

Uranocircite.     Weishach,  Jahrb.  Berg.-Huttenwesen,  1877,  Abhandl.,  p.  48. 

Orthorhombic ;  form  similar  to  that  of  autunite.  Cleavage  basal  highly  perfect ;  macro- 
diagonal  and  brachydiagonal  distinct.  G.  =  3-53.  Color  yellow  green.  Optically  biaxial. 
Acute  bisectrix  coincides  with  c(vert.);  axial  angle  =  15-20^. 

Composition  :  BaU,P,0,2  +  8aq  =  P,05  14-00,  UO3  56-75,  BaO  15-07,  11,0  14-18  =  100. 
Analysis,  Winkler  (1.  c.) : 

P2O5  UO3  BaO  H,0 

15-06  56-86  11-57  1399     =     100*48. 

Earlier  analyses  by  Georgi,  and  Uwao  Imai,  gave  confirmaton'  results.  Church  (Min. 
Mag.,  i.,  234,  1877)  finds,  that  in  vacuo  over  II,SOi,  at  2()"  C,  6aq  go  off;  and  the  remainder 
(2aq)  at  a  red  heat.  Occurs  in  quartz  veins  near  Falkenstein,  Saxon  Voigtland.  Formerly 
called  autunite  (lime-uranite). 

Uranophane. — Min.,  p.  805;  App.  II.,  p.  57. 

Uranosph^rite.— App.  II.,  p.  57. 

Uranospintte,  App.  II.,  p.  58.— In  tabular  crystals,  combinations  of  0,  \-'i,  and  i-I,  with 
two  undetermined  domes.  0  a  i-v  =0  A  i^  =  124^  2H';  r  (vert.):  l:d^  2-9123  :  1  (ap- 
prox.):  1.  Weisbach,  Jahrb.  Berg.  Iliittenwesen,  1S77,  Abhandl..  n.  46 (Z.  Kiyst^j.,  394). 

Contains,  perhaps,  lOaq  (not  8aq),  according  to  Church,  Min.  Mag.,  i.,  236,  1877. 

Uranothorite. — See  Thorite,  p.  121. 

Uranotil,  App.  I.,  p.  16;  II.,  p.  58.— Occurs  at  the  "  TVcisser  nirwh  "  mine,  at  Xou- 
stadtel,  Saxonv.  In  capillary  crystals  and  ciystnlline  groups,  also  massive,  with  Imc  libroua 
fracture.     G.  =  3-814-;. -898.     Analyses  :  1,  2-,  Winkler  : 

SiO.         UO..       Fe.O.*     CaO        11,0 
1  13-02         63-93        3-03        5  13        14-..5     =     99-60. 

2.         14-48        62-84        2-88        5  4!)        13  79     =.     99-48. 
*  With  tr.  aluminum  and  cobalt  oxiiles. 

The  formula  deduced  iWmt  of  Boricky)  is  Ca[lT,]:.SiaO,,  4-  »"<].  ^yji»V.''  ^^\\f^''^  •  SiOa  14-20. 
UO3  68-46,  CaO  444,  IIO,  12  84  =  100.      misbach,  J.  Mm  ,  1880,  11.,  111. 
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Gmth  has  obtained  for  uranotil,  from  Mitchell  Co.,  N.  C.  (|)  :  SiO^  13-72,  UO3  66-67, 
Al  O  Fe  o!tr  PbO  060,  BaO  0-28,  SrO  013,  CaO  6  67,  P.O5  0-39,  H.O  12-02  =  100-38, 
for  which  he  calculates  the  formula  :  C2.,{^0,)SU0,,  +  18aq,  requiring :  SiO^  13-95,  UO3 
60-98  CaO  6  51,  H2O  13-56  =  100.  Amorphous.  H.  =  3-5.  G.  =  3-834.  Amer.  Chem. 
Joum'.,  i.,  88, 1879. 

Urvolgyite.— See  Herrengrundite,  p.  57. 

Urusite.— See  Sideronatrite,  p.  109. 

Vaalite. — App.  XL,  p.  58. 

Valentinite,  Min.,  p.  184.— On  barite  from  Nagybanya,  Brun,  Z.  Kryst.,  v.,  105,  1880. 

Vallerhte. — App.  II.,  p.  58. 

Vanadinite,  Min.,  p.  184;  App.  II.,  p.  59.— Cryst.,  Kappel,  Carinthia,  v.  Zepharomch, 
Lotos,  1876  (J.  Min.,  1876,  561);  Kappel,  Carinthia,  Vrba,  Z.  Kryst.,  iv.,  353,  1880.  Cor- 
doba, Wehsky,  Bcr.  Ak.  Berlin,  1880,  799,  and  Z.  Kryst.,  v.,  543,  1881. 

Analyses,  Wanlock-Head,  Dumfriesshire,  Frenzel,  Min.  Petr.  Mitth.,  iii.,  504,  1881. 
Cordoba,  Rammehherg,  Ber.  Ak.  Berlin,  1880,  661.  Occurrence  at  Bolet,  Sweden,  Norden- 
strom,  Geol.  For.  Forh ,  iv.,  209,  1878;  anal.  Nordstrom,  ib.,  iv.,  267,  1879. 

Occurrence  in  brilliant  red  crystals  at  the  Hamburg,  and  other  mines  in  the  Silver  Dis- 
trict, Yuma  Co.,  Arizona,  B.  Silliman,  Am.  J.  Sc,  III.,  xsii.,  198,  1881.  At  the  Castle 
Dome  mines,  W.  P.  Blahe,  Min.  Sc.  Press,  Aug.  13  (Am.  J.  Sc,  xxii.,  410),  1881. 

Vanadiolite. — App.  I.,  p.  16. 

Vanadite. — Min.,  p.  610;  App.  II.,  p.  59. 

Vanuxemite.  C.  U.  Shepard,  Contrib.  Min.,  1876.  A  product  of  the  decomposition  of 
zinc  ores  at  Sterling  Hill,  N.  J.  Occurs  in  irregular  patches  in  a  firm  ochery  aggregate. 
Massive,  with  an  even  or  conchoidal  fracture.  Color  white  ;  dull.  H.  =  2-5-3.  G.  =  3  5. 
Does  not  adhere  to  the  tongue,  but  emits  a  slight  clayey  odor  on  being  breathed  upon.  An 
analysis  gave  :  SiO.,  35  64,  AI0O3  11-70,  ZnO  32-48-36-0,  HnO  14-80-10-88.  [Obviously  a 
mixture  of  white  clay  with  hydrous  zinc  silicate,  and  hence  not  a  mineral  species.] 

Variscite,  Min.,  p.  583;  App.  II.,  p.  59.— The  mineral  called  peganite  from  MontgoWry 
Co.,  Ark.,  is  shown  by  Chester  (Am.  J.  Sc,  III.,  xiii.,  295;  xv.,  207)  to  be  identical  with 
the  vari.scito  of  Breithaupt;  (Min.,  p.  583,  and  Petersen,  J.  Min.,  1871,  357),  and  also  with 
callainite  of  Damour  (Min.,  p.  572).  Occurs  in  crusts  consisting  of  minute  prismatic 
crystals,  in  sheaf-like  aggregates;  also  amorphous.  Observed  planes:  7,  i-'i,  i-l,  0\  I /\1 
=  114°  6'.  H.  =  4.  Lustre  brilliant.  Color  deep  emerald  green,  bluish  green  to  colorless. 
Transparent  to  translucent.  B.  B.  infusible.  Analysis  (after  deducting  70  and  50  p.  c. 
quartz) : 

P2O5  AI0O3  H2O 

(I)  44-35  31-85  33  80     =    100. 

This  corresponds  to  the  formula  :  Al.PoOa  +  4aq,  or  the  composition  of  variscite,  ac- 
cording to  Petersen  (J.  Min.,  1871,  357). 
Anal.,  IlelmhacJcer,  Min.  Petr.  Mitth.,  ii.,  345,  1879. 

Vasite.— See  OrtJdte,  p.  87. 

Venasquite.— See  Ottrelite,  p.  87. 
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Venerite.     T.  S.  JTunt,  Trans.  Amcr.  Inst.  Min.  Enff.,  iv.,  325,  1S70. 

Occurs  as  a  greenish,  earthy-looking  "ckyore,"  in  irretj^ular  layers  in  the  schists  con- 
nected with  the  magnetite  of  Jon(>s  mine,  near  Spriiigfleld,  Berks  Co.,  Penn.  The  purer 
portions  have  a  pea-green,  or  applo-green  color  when  moist;  becomes  greenish  whito  on 
drying,  and  falls  to  powder.  Under  the  microscope  is  seen  to  consist  mostly  of  minute, 
shining,  transparent  scales,  with  some  impurities.  Analysis  bv  (J.  \V.  Ilawes,  on  mat^'rial 
purified  by  washing,  gave:  SiO,.  28-93,  Al.Oa  13-81,  FcOj  5-04,  FeO  0-27.  C'uO  16-55  MiK) 
17-47,  H,0  12-08,  insol.  6  22  =  100-37.  Afk>r  deducting  the  insoluble  rwrtion,  this  bo- 
comes  :  SiO,  30-73,  Al.Oa  1467,  Fe.Oa  5-35,  FeO  029,  CuO  1758,  MgO  18-55,  11,0  12-83 
=  100.     Named  in  allusion  to  the  alchemistic  symbol  for  copper. 

[The  substance  examined  is  so  evidently  wanting  in  homogeneity,  that  it  cannot  be  re- 
garded as  a  mineral  species.] 

Vermiculite,  Min.,  p.  493  ;  App.  II.,  p.  59.— Analyses  (by  Gooch)  of  varieties  from 
Le^-ni,  Delaware  Co.,  Penn.,  and  Pelham,  Mass.,  and  discussion  of  the  relations  of  this 
group  of  minerals,  J.P.Cooke,  Amer.  Acad.  Sc,  x.,  453,  1875.  Anal.,  Walnev  Island, 
North  Lancashire,  England,  Parke,  Proc.  York.  Geol.  Pol.  Soc.,  11.,  iv.,  254,  18t7. 

A  related  mineral  (decomposition  product)  is  called  protovermiculite  by  Kunig  (I'roc. 
Ac.  Nat.  Se.  Philad.,  1877,  269).  Micaceous  structui'e.  Optic-axial  angle  small.  11.  =2. 
G.  =  2-269.  Color  yellowish  silvery  to  bronze.  Analvsis  :  SiO,  3328,  Al^Oj  11 -88,  FcOj 
6-36,  FeO  0  57,  MgO  21-52,  11,0  (combined)  3-36.  11,0  (hygrosconic)  2054,  MnO,TiOa  tr. 
=  100-51.     Konig  (1.  c.)  has  also  analyzed  the  jefTerisito  of  West  Chester,  Peim. 

Another  related  mineral,  from  Philadelphia,  is  called  philadelimiite  bv  77.  C.  Letns 
(Proc.  Ac.  Nat.  Sc.  Phil.,  Dec,  1879).  Micaceous.  H.  =1-5.  G.  =2*80.  Color  broAvnish  red. 
Inelastic,  feel  greasy;  axial  angle  31°-39°.  Analvsis(i):  SiO.  35-73.  AljOj  1577,  Fe.Os 
19-46,  FeO  2-18,  MgO  11-56,  CaO  1-46,  Na.O  0-90,* K.O  6-81,  ILO  4-34,  TiO,  1-03,  V,0, 
0-37,  MnO  0  50,  NiO,CoO  0-06,  CuO  0  08,  P,05  0-11,  Li,0,Cl,S()3,  etc.  tr.  =  100-36. 
Another  analysis  by  Haines  gave  :  3879  SiO,,  etc.  The  mineral  is  very  hygroscopic,  and 
on  heating  (150°-160°)  expands  to  ten  times  its  volume;  a  smaU  fragment  exfoliating  raiscxl 
50,000  times  its  own  weight.  Lewis  makes  a  series  of  carefid  exj)erimcnts  to  determine  at 
what  temperatures  the  water  is  given  off.  Konig  writes  the  formula  for  his  mineral  K3[Il,J 
SisOi,  +  HoO,  and  Lewis  for  his,  KjLI'^aliSisOjo  +  211,0;  both  are  essentially  the  same  as 
other  varieties  already  described,  except  in  the  amount  of  water  present.  [As  all  the  min- 
erals of  the  group  are,  undoubtedly,  decomposition  products  of  other  micas,  the  multiplica- 
tion of  names  seems  most  undesirable.] 

Vesbine.  A  name  given  by  Scacchi  to  the  material  forming  thin  yellow  cnists  on  the 
lava  of  1G31,  Vesuvius,  which  is  supposed  to  contain  a  new  element  called  by  him  vcsbium, 
Att.  Accad.  Napoli,  Dec.  13,  1879. 


Ges. 

1878. 

Thermo-electric  character,  Uankel,  Pogg.  Ann.,  chii.,  162,  1876, 

According  to  Mallard,  pseudo-tetragonal,  and  analogous  to  apophyllite  (c|.  v.,  also  App. 
III.,  p.  139),  Ann.  Min  ,  VII.,  x.,  133,  1876.  See  also  Brezma,  Min.  Mitth..  1»77.  1)8. 
Dolter  finds,  from  a  discussion  of  many  measurements,  no  decisive  evidenee  again.>*t  the 
tetragonal  character  of  species,  that  is,  on  the  moqihological  side,  Z.  Krjst..  v..  289,  1881. 

Anal.,  Tschammendorf,  near  Strehlen,  Silesia  a -77  p.  c.  TiO,).  Sr/iumncher,  J.  Min.» 
1878,  817.  Jordansmuhl,  Silesia  (3  2-3-4  p.  c.  MnO,  manganidocrase),  v.  IxisauU,  Z. 
Kryst.,  iv.,  168,  1879. 

Veszelyite.  App.  II.,  p.  m.—Sclirauf,  Z.  Kryst.,  iv.,  31,  1870.  Triclinic  monoclinic 
in  habit.  Incrusting,  consisting  of  a  granular  aggregate  of  mdistmct  crystadine  nulivid- 
uals.  Occasionallv  in  distinct  crystals,  combinations  of  the  prisms  and  brachyiiomes; 
7  A  /'  =  109°  15','l-r  A  1-r  =  95^  10'.  II.  =  35-4.  G.  =  3531.  Color  and  streak  grocnish 
blue.     Analysis  (on  0  1  gr.): 

As,05  P.Or.  CuO  ZnO  H/) 

10-41  901  37-34  25-20  1705    =     9901. 
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Formula  •  2(Zn,Cu)3Aso08  +  9(Zn,Cu)H202  +  9aq;  with  Cu  :  Zn  =  3  :  2,  and  As^Os  : 
P  0=11  •  this  reqiSr^s  :  As.Oo  12-13,  P.O.  748,  CuO  37-68,  ZnO  2562,  H.O  17-08  = 
100  '  Closely  related  in  form  and  composition  to  libethemte  and  adamite.  Occurs  as  an 
incrustation  on  granite,  and  on  limonite,  at  Morawitza,  in  the  Banat. 

ViCTOEITE.— App.  II.,  p.  59  (18). 

Vietinghofite. — See  Samarskite,  p.  106. 

ViLLARSiTE.— Min.,  p.  409;  App.  II.,  p.  59. 

VlRIDITE. — App.  II.,  p.  59. 

ViYiANnTE,  Min.,  p.  556;  App.  II.,  p.  59.— Anal.,  white  Tariety  from  Amers,  Belgium, 
Dewalque,  Ann.  Soc.  Geol.  Belg.,  iii.,  3. 

VoLBORTHiTE,  Miu.,  p.  611.— Woskrcsscnskoi,  Perm  in  the  Ural,  Genth  analyzed  the  coat- 
ing on  a  quartzose  rock,  finding  85*55  p.  c.  insol.,  and  1445  p.  c.  soluble,  with  4-49  H2O. 
The  soluble  portion  yielded:  V,0o  1359,  CuO  3801,  BaO  430,  CaO  4-49,  H2O  [31-601, 
SiO,  1-36,  AI.O3  4-78,  Fe.Oa  0-45,  MgO  1-42  =  100.  Neglecting  the  Si02,Al203,Feo03,MgO, 
and  a  part  of  the  water  as  impurities,  Genth  calculates  :  (Cu,Ba,Ca)3V208  +  3CUH2O2  + 
12aq,  requiring  :  V2O5  19-G3,  CuO  38  41,  BaO  6  17,  CaO  6  77,  H2O  29-02.  A  second  analy- 
sis gave  confirmatory  results.   Am.  Phil.  Soc.  Philad.,  xvii.,  122,  1877. 

VoLTziTE,  Min.,  p.  50. — Joachimsthal,  optically  uniaxial,  positive,  Bertrand,  Bull.  Soc. 
Min.,  iv.,  59,  1881. 

Vreckite. — See  Bhreckite,  p.  15. 

Wackexrodite. — App.  II.,  p.  59. 

Wad,  Min,,  p.  181  ;  App,  II.,  p.  60. — Anal.,  Londonderry,  N.  S.,  Louis,  Trans.  Nov. 
Sc.  Inst.,  iv,,  427,  1878.  New  Caledonia  (asbolite),  Idversidge,  Proc.  Roy.  Soc.  N.  S.  W., 
Sept.  1,  1880. 

A  mineral  near  some  varieties  of  wad,  from  Kamsdorf,  Thuringia,  is  called  lepidoph^- 
ITE  by  Weishach  (J.  Min.,  1880,  ii.,  109).  Structure  fine  fibrous  and  scaly.  Very  soft, 
soiling  the  fingers.  G.  =  2-89-3-04.  Lustre  silky,  dull.  Color  and  streak  reddish  brown, 
the  latter  shining.  In  closed  tube  becomes  black.  Soluble  in  HCl  with  evolution  of  chlo- 
rme.  Analysis,  Jenkins  :  MnOa  58*77,  MnO  9*59,  CuO  11*48,  H2O  21-05  =  100-89,  corre- 
sponding to  CuMuoOio  +  9aq,  which  requires  :  MnOj  58*20,  MnO  9*50,  CuO  10*62,  H2O 
21-68. 

Wagnerite,  Min.,  p.  538;  App.  II.,  p.  60.— Bauer  (ZS.  G.  Ges.,  xxvii.,  230,  1875)  sug- 
gests that  kjerulfine  (App.  II.,  p.  31)  is  probably  identical  with  wagnerite,  but  more  or 
less  altered;  later  he  shows  that  the  identity  is  beyond  question  (J.  Min.,  1880,  ii.,  75). 
Analyses  by  Pisani  (Bull.  Soc.  Min.,  ii.,  43,  1879),  Rammelsherg  (ZS.  G.  Ges.,  xxxi.,  107, 
1879),  Fnedenci  (J.  Mm.,  1880,  ii.,  77),  agree  in  general  with  the  wagnerite  formula  : 
Mgal  ■-■Oh  +  MgF.>  The  form  and  optical  characters  have  been  studied  by  Brogger  and 
Reusch  (ZS.  G  Ges.,  xxvii.,  675,  1875),  and  Brogger  (Z.  Kryst,  iii.,  474, 1879),  and  a  gen- 
eral correspondence  with  wagnerite  finally  proved. 

Walkerite.— See  Pectolitc,  p.  89. 

Walpurgite,  App.  I.,  p.  16;  II.,  p.  60.— According  to  WeisbacTi  (J.  Min.,  1877,  1)  the 
crystals  arc  triclinic,  with  pscudo-monoclinic  symmetry,  due  to  twinning.  Groth  confirms 
this  by  an  optical  examination,  Z.  Kryst.,  i.,  93,  1877. 

Waltherite.— See  Bismutite,  p.  15. 
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Waluewite.— See  XanthophylUte,  p.  132. 

Wapplerite,  App,  II.,  p.  60.— Oryst.  and  optical  description,  Schrauf,  Z.  Kryst..  iy.. 
281,  1880. 

Warwickite.— Min.,  p.  600;  App.  II., p.  60. 

Wattevillite.    Singer,  Inaug.  Diss.  Wiirzburf?,  1870,  p.  18. 

In  very  minute  acicular  crystals,  orthorhombic  or  monoclinic;  in  part  twins;  forms  fine 
fibrous  aggregates.  G.  =1*81.  Color  snow  white.  Lustre  silky.  Taste  first  sweet,  then 
astringent.     Analysis,  after  deducting  33*69  p.  c.  hygroscopic  water  : 

SO3       Al.Oa      FeO       NiO       CoO       CaO       MgO       K,0     NaO      H,0 
44-01       0-24       0-88       1'05        1-30      16-87       249       4-74      10*46      17*73    =    90*77. 

Calculated  formula  :  RSO4  +  2aq,  very  near  pol^halite.  B.  B.  swells  up  and  fuses  with 
diflBculty  to  a  white  blebby  enamel.  Very  soluble  m  water;  from  the  concentrated  solution, 
crystals  of  gypsum  separate  on  standing,  and  still  more  quickly  on  warming.  Found  on 
lignite,  associated  with  other  related  sulphates  on  the  Bauersburg,  near  Bischofsheim  vor 
dem  Rh6n,  in  Bavaria.     Named  after  M.  v.  Watteville,  of  Paris. 

Wavellite. — Min.,  p.  575;  App.  II.,  p.  60. 

Wernerite. — See  Scapolite,  p.  106. 

Werthemanite.  Raimondi,  Min.  Perou,  p.  244,  1878  (Domeyko,  5th  Append.  Min. 
CWli,  1876). 

Massive,  easily  reduced  to  powder.  G.  =  2-80.  Color  white.  Gives  an  argillaceous 
odor,  and  adheres  to  the  tongue.  Composition  :  Al.SOe  +  3aq.  Analysis  gave  :  Sd 
34-50,  AloOa  45-00,  Fe^Oa  1-25,  H.,0  19-25  =  100.  B.  B.  infusible.  Soluble  in  acids.  It 
diffei-s  from  aluminite  on,ly  in  containing  less  water.  Found  in  a  bed  of  clay  neiir  tho 
city  of  Chachapoyas,  Peru.  Pyr.  as  with  aluminite.  B.  B.  infusible ;  after  ignition  gives 
a  blue  color  with  cobalt  solution.     Insol.  in  HCl,  HNO3  and  aqua  regia. 

Westanite. — App.  I.,  p.  16. 

Wheelerite. — App.  II.,  p.   60. 

Whewellite. — Min.,  p.  718;  App.  II.,  p.  61. 

Whitneyite. — Min.,  p.  37;  App.  II.,  p.  61. 

Willcoxite. — App.  II.,  p.  61. 

Willemite. — Min.,  p.  262;  App.  II.,  p.  61. 

Winklerite. — App.  II.,  p.  61. 

Winkworthite. — App.  I.,  p.  17. 

Wiserine.— Min.,  p.  528;  App.  II.,  p.  61.— Sec  Odahedrite,  App.  III.,  p.  85. 

WiTTicHENiTE. — Miu.,  p.  98;  App.  II.,  p.  61. 

Wohlerite.— Min.,  p.  291;  App.  II.,  p.  62. 

WOLFACHTTE. — App.  I.,  p.  17. 
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Wolframite,  Min.,  p.  601;  App.  II.,  p.  62.— Cryst.  description,  Felsobanya,  Krenner,     j 

^Wit\^' dtstone^'at'  InvereU.  New  South  Wales,  Liversidge,  Proc.  Roy.  Soc.  N.  S.  W.,     \ 
Nov.  3,  1880.  ^^ 

WoLLASTONiTE,  Min.,  p.  210;  App.  II.,  p.  62.— Anal.,   Santorin,  Fouque,  C.  R.,  Ixxx.,      I 
631,  1875. 

WoLLONGONGiTE,  App.  I.,  p.  17.— See  Torbanite,  p.  123. 

WooDWARDiTE.— Min.,  p.  666;  App.  II.,  p.  62. 

WuLFENiTE,  Min.,  p.  607;  App.  II.,  p.  62.— Occurrence  in  the  silver  district,  Yuma  Co.,      ' 
Arizona;  sometimes  in  simple  octahedral  crystals,   B.  Silhman,  Am.  J.  Sc,  III.,  xxii.,      ^ 

203,  1881.  ^  A       ^^     -,  .  •   •         v. 

Sehrauf  has  given  the  name  chromowulfenite  to  some  red  wulienite  containing  chro-      s 

mium,  Ber.  Ak.  Wien,  Ixiii.,  1871.  ) 

WuRTZTTE,  Min.,  p.  59.— Anal.,  Przibram,  Frenzel,  J.  Min.,  1875,  678. 
Description  of  artifical  crystals,  hemimorphic,  like  greenockite,  Forstner,  Z.  Kryst.,  y., 
363,  1881. 
See  also  Erythrozincite,  p.  43. 

Xantdiosite. — App.  II.,  p.  62. 

Xantholite. — See  StauroUte,  p.  114. 

XANTnoPYLLiTE,  Min.,  p.  508. — A  variety  is  called  waluewite  by  v.  Kokscharof  (P.  v. 
Jeremejef,  Verh.  Min.  Ges.  St.  Petersburg,  II.,  xi.,  341,  355,  1876;  N.  von  Kokscharof, 
Z.  Kryst.,  ii.,  51,  1877  (Min.  Russl.,  vii.,  346)). 

Monoclinic  in  symmetry.     Axes,  c:  &  :  a  =  3*2728  :  1  :  0*5768.    /S  =  90°  0'.     Observed 

planes  :  0,  -\-i,  H,  i-3, ',  -\,  ^-l;  Oa  -^-i  =  109°  28';  OAf-3=109°  28';  -Ma^-3 

=  109°  28^':  0  A  i-i  =  0  A  -I  =  _i  A  t-^  =  -i  A*  -f-*  =  140°  46' ;  these  angles  corre- 
spond closely  with  the  isometric  system.  Plane  angle  of  the  base  120°.  Twins  common,  simi- 
lar to  those  of  mica ;  twinning-plane  /.  Cleavage :  basal  perfect.  H.  =  4*5.  G.  =  3093. 
Lustre  vitreous  ;  on  cleavage  plane  pearly.  Color  leek  to  bottle-green.  Transparent 
to  translucent.  Strongly  dichroic,  parallel  c  (vert.)  fine  green,  perpendicular  to  c  (vert.) 
reddish  brown.  Optical  properties  (H.  Bucking) :  axial  plane  the  clinodiagonal  section; 
bisectrix  negative,  inclined  32°  to  the  normal  (probable  error  not  greater  than  13'). 
Axial  angle  about  201"  (20°-40°  Dcs  Cloizeaux,  p  <  v).     Analysis,  P.  v.  Nikolajef  : 

SiOs        AI2O3     Fe^Oa      FeO        MgO         CaO        H2O 

16-90        43*55        2-31        0*33        17*47        13*00        5*07     =     98*63. 

Found  with  perofskite  and  other  species  in  chloritic  schists  in  the  mine  Nikolaje-Maxi- 
mihanowsk,  near  Achmatowsk,  in  the  southern  Ural.  Named  after  the  Russian  Minister, 
P.  A.  von  Waluew. 

See  also  Clintonite,  p.  28. 

o^Po?"^^'',^^^""  P*S28;  App.  IL,  p.  62.— Cryst.,  Binnenthal,  Klein,  J.  Min.,  1875, 
869;  St.  Gothard,  ib.,  1879,  536 

Occurrence  at  Kcinigshayn,  Gorlitz,  Silesia,  v.  Lasaulx,  J.  Min.,  1877,  174.  Crvstals 
compounded  with  zircon  from  Alexander  Co.,  N.  C,  W.  E.  Hidden,  Am.  J.  Sc.,*  III., 
XXI.,  244,  1881. 

Anal.,  llitteroe,  Schiotz,  J.  Min.,  1876,  306. 

Youngite.    Hannny,  Min.  Mag.,  i.,  152,  1877;  ii.,  88,  1878. 

A  coarsely  crystallme,  apparently  homogeneous  mineral.  H.  =  6.  Lustre  metallic,  re- 
sembimg  fractured  cast-iron.    A  specimen  of  unknown  source  yielded  Hannay,  analyses  1, 


APPENDIX    III.  1QQ 

2,  3,  4 ;  and  a  specimen  from  Ballarat,   Australia,  gave  Stewart  and  ITood,  analyses  5 
and  6  (moan  of  several) : 

S  Pb  Zn  Fo  Mn 

1.  G.  =3  62    28-85  2092  40-07  ....         1M3     =r     100-97 

2.  G.  =3-59     27-50  24-22  38-46  2-83  693     =      9994' 

3.  26-93  24-58  37  92  2-80  677     =       99-00* 

4.  28-99  22-18  37-75  314  7-00    =      i,9-06 

5.  27-43  2602  8542  9  16  1-28,  Sb  0-25,  SiO^  0-13  =  99-69. 

6.  G.  =4  56    27-28  25-73  36  62  873  1-30,  SiO,  Q-io  =  99-76. 

Corresponds  approximately  to  a  simple  sulphide  containing  load  and  zinc,  with  varying 
quantities  of  iron  and  manganese.     Named  after  Mr.  John  Young,  of  Glasgow. 

[The  description  of  "  Youngite"  is  very  incomplete  (note  the  disparitv  in  the  determi- 
nations of  the  specific  gravity),  and  the  composition  is  iinprobabl(>.  Analyses  1  and  2,  for 
which  separate  formulas  are  given  by  the  author,  were  obtained  from  the  same  sj^ecimeul 
Beyond  question  a  mechanical  mixture.] 

Yttrocerite. — Min.,  p.  625;  App.  I.,  p.  62. 

Yttrogumniite. — See  Cleveite,  p.  27. 

Yttrotantalite. — Min.,  p.  519  ;  App.  II.,  p.  62. 

Zaratite,  Min.,  p.  710.— From  the  mines  of  Rapi,  Province  de  ia  Mar,  Peru,  Raimondi, 
Min.  Perou,  p.  206,  1878. 

Zepharovichite. — App.  I.,  p.  62, 

Zeunerite,  App.  II..  p.  62. — Cryst.,  and  association  with  uranospinitc,  Wcisbach,  Jahrb. 
Berg.-Hutt.,  1877,  Abhandl.,  p.  45  (Z.  Kryst.,  i.,  394). 

Zinc,  Min.,  p.  17. — Reported  as  found  in  the  native  state  in  north-eastern  Alabama,  ir. 
D.  Mar/cs,  Am.  J.  Sc.  III.,  xi.,  234,  1876. 

Zincaluminite.     Bertr and  and  Damour,  Bull.  Soc.  Min.,  iv.,  135,  13(5,  1881. 

In  minute  crystals,  forming  very  thin  hexagonal  plates.  Optically  uniaxial,  negative, 
and  hence  hexagonal,  or  possibly  orthorhombic  with  I  /\  I  =  120'  nearly  (liertrand). 
H.  =  2-5-3.  G.  =  2-26.  Color  white,  or  slightly  bluish.  Analysis,  Damour,  deducting 
a  little  clay  associated  with  it  : 

SO.  AI..O3  ZnO  CuO  II...0 

12-04  25-48  34-69  1-85  25-04    =     100. 

Formula  :  2ZnS0,  +  4ZnH202  4-  3Al,nr,0fl  +  5an,  requiring  :  SO3  12-48.  AI,0,  2412, 
ZnO  3S12,  IIoO  25-28  =  100.  B.  B.  in  the  closed  tulx'  gives  off  abundance  of  water. 
Slightly  alkaline.  With  cobalt  .solution  on  strong  ignition,  gives  a  greenish-gray  ma.ss 
with  blue  at  some  points.  On  charcoal  a  zinc  coating.  Soluble  in  IINO3,  leaving  5  to  7 
p.  c.  clay.     From  the  zinc  mines  of  Laurium,  Greece. 

Zincite.— Min.,  p.  135;  App.  II.,  p.  63. 

ZiNKENiTE,  Min.,  p.  88.— Anal.,  Sendtner,  from  Adlersbach,  near  Ilausach,  Kinzigthal, 
Ann.  Ch.  Pharm.,  ctxxxv.,  205,  1877. 

ZiNNWALDiTE.— See  3fica  Group,  p.  77. 

Zircarbite.  C.  U.  Shepard,  Contrib.  Min.,  1877.  A  massive,  compact,  orccllulnr.  yel- 
lowish-brown, opaque  mineral.  II.  =  2-2-5.  B.  B.  infusible.  Chemical  nature  unknown. 
With  cyrtolite,  at  the  granite  quarries  of  Kockport,  ^lass. 
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7mcos  Min  p  272:  App.  II.,  P.  63.— Supposed  to  occur  in  microscopic  twin  crystals, 
Mevcr  ZS  G.'Ges.,  xxx.,  11,  352,  1878;  Stapff,  1.  c,  xxx.,  133  ;  xxxi.,  405,  1879;  Biess, 
Mill  Pctr  Mitth.,  i.,  203,  1878;  Ilussak,  Min.  Petr.  Mitth.,  i.,  277,  1878;  this  conclusion 
questioned  by  Sauer,  J.  Min.,  1879,  569;  Eosenbusch,  Att.  Accad.  Torino,  June  19,  1881. 

Lar-^e  twin  crystal  (1-i  as  twinning-plane),  from  lienfrew,  Canada,  W.  K  Hidden,  Am. 
J  Sc'^lII.,  xxi.,  507,  1881;  same  observed  by  L.  Fletcher,  Z.  Kryst.,  vi.,  80,  1881.  The 
crystals  from  Renfrew  occur  with  gigantic  titanite  crystals  (p.  122),  and  are  sometimes 
veiT  large.    From  various  Italian  localities,    Uzielli,  Accad.  Line.  Mem.,  II.,  iii.,  862, 

Mallard  {Ann.  Min.,  VII.,  x.,  143,  1876)  includes  zircon  among  the  pseudo- tetragonal 
minerals. 
Specific  gravity  determination.  Church,  Geol.  Mag.,  II.,  ii.,  322,  1875. 
Anal.,  El  Paso,  Colorado,  Konig,  Am.  Phil.  Soc.  Phil.,  xvi.,  518,  1877,  or  Z.  Kryst.,  i., 

432. 

Color  due  to  state  of  oxidation  of  iron,  and  varied  in  R.  F.  and  0.  F.,  Spezia,  Att.  Ace. 
Torino,  xii.,  37,  1876. 

A  variety  of  zircon  from  Ceylon  is  called  beccarite  by  Orattarola  (Att.  Soc.  Tosc,  iv., 
177,  1879).  Color  olive  green.  Optically  biaxial,  with  apparently  twinned  structure;  a 
basal  section  is  divided  into  four  sectors  in  polarized  light.  Form  and  other  characters 
like  zircon.  Analysis  :  SiOa  3030,  ZrOa  62'16,  AI2O3  2-52,  OaO  362,  ign.  030  =  98-93. 
Named  for  Dr.  0.  feeccari. 

See  also  Cyrtolite,  p.  33. 

ZiRLITE. — App.  II.,  p.  63. 

Z5BLITZITE,  App.  II.,  p.  34.— Anal,  (a  white  serpentine),  Frenzel,  J.  Min.,  1875,  680. 

ZoisiTE,  Min.,  p.  290;  App.  II.,  p.  63.— Anal.,  Syra,  LudecTce,  ZS.  G.  Ges.,  xxviii.,  258, 
1876.     Lcipcrville,  Delaware  Co.,  Pa.,  Konig,  Proc.  Ac.  Nat.  Sc.  Philad.,  1878,  83. 

Cryst.  (thoulite),  Souland,  Norway,  Brogger,  7a.  Kryst.,  iii.,  471,  1879. 

Crjrstallographically  and  chemically  investigated  by  Tschermak  and  Sipocz  (Ber.  Ak.Wien, 
Ixxxii.,  141,  1880).  The  measurements  (of  crystals  from  Ducktown,  Tenn.,  by  Becke)  con- 
firm the  accepted  orthorhombic  character.  The  optical  characters  are  peculiar,  in  conse- 
quence of  the  presence  of  twin  lamellas.  An  analysis  of  transparent  crystals  from  Duck- 
town,  by  Ludwig,  gave:  SiOo  39-61,  AI2O3  32-89,  Fe.>03  0-91,  Fe  0-71,  MgO  0  14,  CaO 
24-50,  H,0  2-12  =  100  88.  This  corresponds  to  the  already  accepted  formula  :  HaCa* 
[Al..]3Sic0...fi,  analogous  to  that  cpidote,  in  which  [Fes]  takes  the  place  of  [Ala];  between 
the  two  various  intermediate  compounds  exist,  according  to  the  extent  to  which  the  iron 
and  aluminum  respectively  replace  each  other. 

ZoNOCHLORiTE.— See  Prehnite,  p.  96. 

ZoRGiTE,  Min.,  p.  43.— Analyses  of  related  minerals  (Pb,Cu)Se,  and  (Cu,Pb)3Se2,  from 
the  Andes,  Fisam,  C.  R.,  Ixxx.,  391,  1879. 
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